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Dear Ministers Colwell and Wilson, 

We write to you on behalf of our clients, the Protect Liverpool Bay Association, the St. Mary’s 

Bay Protectors, the Association for the Preservation of the Eastern Shore, the Atlantic Salmon 

Federation, Brad Armstrong, and Geoff LeBoutillier.  

Our clients are deeply concerned that the Department of Fisheries and Aquaculture (DFA) and 

the Department of Environment (NSE) continue to facilitate ongoing lease and licence violations 

at five aquaculture sites operated by Kelly Cove Salmon Ltd (KCS). Those five sites are as 

follows: AQ#0742 (Brier Island); AQ#1006 (Saddle Island); AQ#1039 (Rattling Beach); 

AQ#1040 (Victoria Beach); and AQ#1205 (Coffin Island). The evidence available to our clients 

shows that KCS has been operating in consistent violation of its lease at each of these sites for 

the past 5-11 years (depending on the site in question), with the knowledge of DFA and NSE.  

Furthermore, rather than supporting NSE in taking appropriate enforcement action against KCS, 

in 2016 DFA knowingly accepted lease expansion applications from KCS for all five sites that 

did not comply with the requirements in the Aquaculture Lease and Licence Regulations 

(Regulations).1 In particular, KCS failed to hold a single public information meeting for any of 

the five applications prior to submitting them to DFA, in violation of s 12(2) of the Regulations 

(although some time later, KCS did hold public meetings for the Rattling Beach and Coffin 

Island sites). Although KCS needs the Aquaculture Review Board (ARB) to approve its lease 

expansions, it has been over four years since the company submitted its applications to DFA and 

1 NS Reg 347/2015, ss 12, 13. 

mailto:smcdonald@ecojustice.ca
mailto:MINDFA@novascotia.ca
mailto:Minister.Environment@novascotia.ca
mailto:MINDFA@novascotia.ca
mailto:Minister.Environment@novascotia.ca


 2 of 10 

 

the Department has yet to refer them to the ARB for a public hearing. Meanwhile, the evidence 

suggests that KCS continues to operate outside its lease boundaries at all five sites.  

Despite promises of increased public transparency and accountability, it is clear that neither of 

your Departments has meaningfully altered its approach to the regulation of aquaculture in 

response to the Doelle-Lahey Report and the reformed regulatory scheme. By facilitating 

ongoing violations of the Fisheries and Coastal Resources Act2(the Act) and the Regulations, 

and by continuing to deny affected communities their right to weigh in on KCS’s lease 

expansion applications, DFA and NSE are fundamentally undermining their own regulatory 

scheme and subverting the rule of law.  

Our clients request immediate action to resolve these pressing issues. In particular, they demand 

the following: 

(1) That Minister Colwell reject KCS’s noncompliant applications for lease expansions at 

sites AQ#0742, 1006, and 1040, and require KCS to hold public information meetings as 

required by the Regulations prior to submitting any further applications for those sites; 

and 

(2) That Ministers Colwell and Gordon direct their Departments to require KCS to come into 

compliance with its lease boundaries at all five noncompliant sites until such time as its 

lease expansion applications are lawfully approved by the ARB following the required 

public hearings.  

 

I. Background 

(a) The Signatories 

Our clients are community groups and individuals who are heavily engaged in, and concerned 

about, the current regulation and potential expansion of the open net pen (ONP) finfish 

aquaculture industry3 in Nova Scotia. Among other things, they are concerned about DFA and 

NSE’s willingness and capacity to ensure that both the industry and the Departments themselves 

operate within the confines of the existing legislative and regulatory scheme. 

The Protect Liverpool Bay Association (PLBA) is a community group based in Liverpool, 

Nova Scotia, and has over 800 followers on its Facebook page. The group advocates to keep 

Liverpool Bay and the Province’s oceans as a whole free from the destructive impacts of ONP 

finfish farming. PLBA has engaged in numerous activities to draw attention to the various 

environmental issues associated with ONP aquaculture. These activities include hosting 

numerous community education sessions on aquaculture related issues; organizing public rallies 

in both Liverpool and Halifax; presenting before the Council of the Region of Queens 

Municipality; and collecting signatures on a petition that was subsequently tabled at Province 

House by MLA Kim Masland. 

                                                           
2 SNS 1996, c 25.  
3 All references to ONP aquaculture in this letter are intended to refer specifically to ONP finfish aquaculture.  
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The St. Mary’s Bay Protectors (SMBP) is a committee of the Freeport Community 

Development Association and is based in the Digby area. Like PLBA, SMBP advocates for a ban 

on ONP finfish farming in Nova Scotia. The committee has over 700 followers on its Facebook 

page, and has collected over 6,800 signatures on a petition calling for a permanent moratorium 

on ONP fish farming in Nova Scotia. SMBP has also presented to the Digby Municipal Council, 

and has hosted public meetings to educate the community about the risks of ONP operations.  

The Association for the Preservation of the Eastern Shore (APES) is community group with a 

membership base that spans numerous communities on the eastern shore of Nova Scotia. APES 

was originally formed in 2012, when eastern shore communities united to oppose the proposed 

development of ONP finfish farms in their harbours. Today, the APES continues to advocate 

against this practice, and strongly opposes Cooke’s plans to expand its ONP operations in Nova 

Scotia. During the Halifax Regional Municipality elections in October 2020, APES conducted 

and published a survey of each of the District 2 candidates’ views on open net pen finfish 

aquaculture. APES also recently campaigned against the renewal of the leases and licences for 

the Owl’s Head-Ship Harbour sites, which have been the subject of numerous community 

complaints about abandoned gear.  

The Atlantic Salmon Federation (ASF) is a world-leading science and advocacy organization 

dedicated to conserving and restoring wild Atlantic salmon. ASF conducts its own research on 

the impacts of ONP aquaculture on wild salmon populations, and advocates both for better 

regulation of the existing aquaculture industry and for a transition away from ONP salmon 

farming given the industry’s significant documented impacts on wild salmon.  

Brad Armstrong has been a volunteer Conservation Director with the organization Friends of 

Nature for the past 10 years. In that position, he has worked on numerous issues related to the 

protection of both terrestrial and aquatic ecosystems. In particular, he supports the Twin Bays 

Coalition, which advocates against ONP salmon aquaculture in Mahone Bay and St. Margaret’s 

Bay.  

Geoff LeBoutillier has long been an advocate for aquaculture reform. He founded the St. 

Margaret’s Bay Stewardship Association, and co-founded the Twin Bays Coalition. In addition, 

he helped create and steer the province-wide Healthy Bays Network, which advocates against 

ONP aquaculture in the Province and counts PLBA, APES, SMBP, and ASF among its member 

organizations.  

(b) The Doelle-Lahey Report  

ONP finfish farming has a controversial history in Nova Scotia. In 2013, following a number of 

publicly divisive applications for new ONP projects, the Province imposed a moratorium on new 

marine-based aquaculture site applications and appointed an independent panel to analyze and 

recommend changes to the applicable regulatory scheme.4 

                                                           
4 Meinhard Doelle & William Lahey, A New Regulatory Framework for Low-Impact/High-Value Aquaculture in 

Nova Scotia: The Final Report of the Independent Aquaculture Regulatory Review for Nova Scotia (Halifax, NS: 

Province of Nova Scotia, 2014) at 1 [Appendix A].  



 4 of 10 

 

The Doelle-Lahey Panel’s report (the Doelle-Lahey Report or the Report) called for a 

fundamental overhaul of the regulation of aquaculture in Nova Scotia. The Report outlined a 

comprehensive vision for the future of aquaculture regulation in the Province, and made a 

number of particularly relevant recommendations about the need to increase regulatory 

transparency and step up enforcement practices.  

The Doelle-Lahey Report noted that the public distrust and lack of confidence in the regulation 

of aquaculture in the Province stemmed from the perception that the process was opaque and 

biased. As a result, the Report emphasized that the new framework should be defined by 

transparency and openness. Among other things, the Report stated that all documentation relating 

to regulatory enforcement, including public complaints and action taken in response to those 

complaints, should be available to the public. 5  

The Doelle-Lahey Report further emphasized the importance of effective monitoring, 

compliance, and enforcement in the aquaculture sector. It noted that public trust and confidence 

in the regulatory system were also dependent on, among other things, a higher level of regulatory 

scrutiny and the enforcement of regulations and licence requirements. 6 This is particularly 

important for finfish aquaculture given its “[…] greater potential to cause environmental harm in 

addition to harm to wild fish and marine animals if it is not conducted in accordance with 

regulatory requirements.”7 

The adverse environmental impacts of ONP salmon farming, and particularly the industry’s 

impacts on wild salmon populations, are well documented and were recognized in the Doelle-

Lahey Report.8 In the interest of brevity, we will not explore those impacts in the body of this 

letter, but reports by the federal Committee on the Status of Endangered Wildlife in Canada,9 the 

Department of Fisheries and Oceans (as it then was),10 and the House of Commons Standing 

Committee on Fisheries and Oceans11 are appended for your convenience.   

(c) Legislative and regulatory amendments 

Following the Doelle-Lahey Report, in 2015 the Province brought in new legislation and 

regulations with the goal of reforming aquaculture regulation and restoring social licence to the 

industry. In speaking to the Province’s bill amending the aquaculture-related provisions in the 

Fisheries and Coastal Resources Act, Minister Colwell emphasized that the purpose of the 

amendments was to increase regulatory transparency and enhance oversight of the industry: 

                                                           
5 Doelle-Lahey Report, supra at 56-60.  
6 Ibid at 114-117.  
7 Ibid at 115.  
8 Ibid at 8-13.  
9 COSEWIC, Assessment and Status Report on the Atlantic Salmon in Canada (Ottawa: Committee on the Status of 

Endangered Wildlife in Canada, 2010) at 41, 100-101, 103 [Appendix B].  
10 Fisheries and Oceans Canada, Recovery Strategy for the Atlantic Salmon (Salmo salar), inner Bay of Fundy 

populations (Ottawa: Fisheries and Oceans Canada, 2010) at 23-24 [Appendix C].  
11 House of Commons, Standing Committee on Fisheries and Oceans, Wild Atlantic Salmon in Eastern Canada 

(January 2017) at 10 & 25 [Appendix D]. 
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Yesterday I introduced an amendment to the Fisheries and Coastal Resources Act 

that signals a more transparent, rigorous approach to regulating aquaculture in 

Nova Scotia. We are beginning the process to implement the advice we received 

from Professors Doelle and Lahey […] 

Mr. Speaker, that we need stronger oversight and more proactive releases of 

information when it comes to aquaculture in Nova Scotia was clear from the 

advice that we received in the Doelle-Lahey report. This is the first step to make 

that reality and build trust between the public, government, and industry.12 

Minister Colwell made similar statements to the media when the Aquaculture Licence and Lease 

Regulations were made in October 2016. Among other things, he said the new regulations would 

provide a “more accountable and responsible approach to aquaculture” and predicted they would 

restore public confidence in the industry.13 

II. Ongoing lease and licence violations at ONP sites operated by Kelly Cove Salmon 

Ltd.  

Unfortunately, Minister Colwell’s promises have not been realized. Although the 2015 statutory 

amendments and the new Regulations created a new regulatory scheme with an increased focus 

on public engagement and transparency in decision-making, DFA (and now NSE)’s regulatory 

practices have not followed suit. Not only have DFA and NSE disregarded consistent and 

ongoing lease and licence violations at the five ONP sites listed above, but DFA has effectively 

granted KCS de facto lease expansions at these sites without requiring the company to go 

through the approval process set out in the new Regulations, including the extensive public 

engagement mandated under that scheme. The actions of both Departments are therefore 

contrary to law – not to mention that they fundamentally undermine DFA’s own regulatory 

scheme for the aquaculture industry, erode the public trust, and subvert the rule of law.  

(a) DFA & NSE’s failure to enforce the regulatory scheme 

As noted above, this letter addresses concerns with respect to five salmon aquaculture sites in the 

Province, all operated by KCS, a division of Cooke Aquaculture Inc. These sites are as follows: 

AQ#0742 (Brier Island); AQ#1006 (Saddle Island); AQ#1039 (Rattling Beach); AQ#1040 

(Victoria Beach); and AQ#1205 (Coffin Island).14  

Evidence obtained from both DFA and NSE suggests that KCS has been operating in consistent 

violation of its leases and licences at each of these sites for the past 5-11 years, depending on the 

site in question.15 The most recently available Google satellite imagery likewise confirms that 

                                                           
12 Nova Scotia, House of Assembly, Hansard, 62nd Assembly, 2nd Sess, Vol 15, No 52 (23 April 2015) at 4177 

(online: <https://nslegislature.ca/legislative-business/hansard-debates/assembly-62-session-2/house_15apr23>).  
13 CBC News, “New Nova Scotia aquaculture regulations ‘more accountable,” October 26, 2015, online: < 

https://www.cbc.ca/news/canada/nova-scotia/nova-scotia-aquaculture-fish-farms-moratorium-1.3288661>.  
14 Current leases and licences for each of these sites, with the exception of AQ#1006, are available on DFA’s 

website: https://novascotia.ca/fish/aquaculture/public-information/.  
15 DFA Aquaculture Site Inspection Form (AQ#0742), August 28, 2015, p 1-8; NSE Aquaculture Site Inspection 

Form (AQ#0742), November 9, 2018; Lease inspection chart (AQ#0742), January 2019; DFA notes& sketch from 

lease inspection (AQ#1039), February 3, 2010; DFA notes from lease inspection (AQ#1039), May 7, 2013; DFA 

https://nslegislature.ca/legislative-business/hansard-debates/assembly-62-session-2/house_15apr23
https://www.cbc.ca/news/canada/nova-scotia/nova-scotia-aquaculture-fish-farms-moratorium-1.3288661
https://novascotia.ca/fish/aquaculture/public-information/
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between 2019 and 2020 KCS continued to operate outside of its lease and licence boundaries at 

each of these five sites.16 Configuring their sites in this way may allow KCS to have more cages, 

and more fish, on each of their sites than the size of their lease and licence would otherwise 

permit.17  The lease boundaries may also be important when it comes to minimizing 

environmental impacts caused by waste loads, and impacts to adjacent fisheries.18 Further, as you 

know, operating outside lease and licence boundaries is in direct violation of s 55(2)(b) of the 

Regulations and is an offence pursuant to s 110(f) of the Act.  

DFA has received consistent complaints from the public about lease and licence violations at 

sites AQ#1039 and 1040 since approximately 2013.19 Likewise, since NSE took over 

aquaculture-related enforcement in 2016 that Department has received numerous complaints of 

violations at AQ#0742, 1039, 1040, and 1205.20 Despite this high level of engagement, and the 

Departments’ own knowledge of consistent lease and licence violations, there is no evidence that 

the situation has been rectified. This is particularly disturbing in light of the Doelle-Lahey 

Report’s recommendations on effective and transparent enforcement, and Minister Colwell’s 

clear public commitment to follow the Report and move toward higher levels of accountability 

for both DFA and the industry.21 

(b) DFA’s unlawful de facto approval of Kelly Cove’s lease expansions 

                                                           
Aquaculture Site Inspection Form (AQ#1039), June 11, 2014; Lease inspection chart (AQ#1039), June 13, 2014; 

Letter from DFA to KCS noting lease violations (AQ#1039), May 11, 2015; DFA Aquaculture Site Inspection Form 

(AQ#1039), September 3, 2015, p 1-18; DFA Aquaculture Lease Inspection Report (AQ#1040), July 10, 2012; DFA 

Aquaculture Lease Inspection Report (AQ#1040), May 7, 2013; Lease inspection chart (AQ#1040), June 13, 2014; 

DFA Aquaculture Site Inspection Form (AQ#1040), September 3, 2015, p 1-17; NS Inspection Report (AQ#1205), 

August 25, 2015; Lease inspection chart (AQ#1205), August 27, 2015; DFA Lease inspection chart (AQ#1205), 

May 19, 2016 [Appendix E]. See also Google Earth satellite images collected from 2009 and 2011 showing lease 

and licence violations at AQ#1006 [Appendix F]. Note that Google Earth imagery does not show all equipment 

related to the site – for example, it does not show anchors and may not show all buoys.  
16 See Google Earth satellite images for AQ#0742 (2019), 1006 (2019), 1039 (2020), 1040 (2020) and 1205 (2019) 

[Appendix G].  
17 DFA has historically refused to release information on cage configuration and stocking on the basis that it is 

confidential business information.  
18 B.T. Hargrave, “A traffic light decision system for marine finfish aquaculture siting,” Ocean & Coastal 

Management 45 (2002) 215-235 at 220-221 [Appendix H].  
19 Email from Ron Neufeld & Kathaleen Milan to Minister of Fisheries and Aquaculture & others, May 16, 2013; 

Email from Ron Neufeld to DFO, cc’ing Minister of Fisheries and Aquaculture, May 20, 2013; Email chain between 

Ron Neufeld & Kathaleen Milan and Barry MacPhee (DFA), November 3, 2013 - December 19, 2013; Letter from 

Ron Neufeld & Kathaleen Milan to Stephen McNeil, July 28, 2014; Ron Neufeld comments on AQ#1039 

lease/licence renewal application, June 2016; Ron Neufeld comments on AQ#1040 lease/licence renewal 

application, June 2016 [Appendix I].  
20 Email chain between Ron Neufeld and Devon Wadden (NSE), July 24, 2017 - November 1, 2017, with attached 

letter from Ron Neufeld & Kathaleen Milan, July 24, 2017; Email chain between Ron Neufeld and Orlando Fraser 

(NSE), January 8, 2018; Email chain between Ron Neufeld and Orlando Fraser (NSE), February 8, 2018; Email 

chain between Ron Neufeld and Orlando Fraser (NSE), June 8 - July 27, 2018 [Appendix J].  
21 Nova Scotia, House of Assembly, Hansard, 62nd Assembly, 2nd Sess, Vol 15, No 38 (1 April 2015) at 3227 

(online: < https://nslegislature.ca/legislative-business/hansard-debates/assembly-62-session-2/house_15apr01>); 

Nova Scotia, House of Assembly, Hansard, 62nd Assembly, 2nd Sess, Vol 15, No 52 (23 April 2015) at 4177 (online: 

<https://nslegislature.ca/legislative-business/hansard-debates/assembly-62-session-2/house_15apr23>). 

https://nslegislature.ca/legislative-business/hansard-debates/assembly-62-session-2/house_15apr01
https://nslegislature.ca/legislative-business/hansard-debates/assembly-62-session-2/house_15apr23
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Although the information available to us indicates that KCS continues to operate in violation of 

its leases and licences at each of the five sites listed above, it appears that NSE did attempt to 

take some enforcement action back in the spring of 2016. On May 31, 2016, after the new 

regulatory scheme was put in place and NSE took over enforcement from DFA, NSE issued a 

letter to aquaculture operators flagging “[…] a few of the compliance issues the department is 

working to address […]”22 With respect to the ongoing lease violations issue, NSE indicated as 

follows: 

NSE Conservation Officers will enforce a deadline of October 26, 2016 for lease 

and licence holders to exercise one of the options below if their site is not in 

compliance with the licence issued by the Department of Fisheries and 

Aquaculture (DFA).  

Options: 

1. Licence Holders [sic] shall submit a scheduled re-alignment plan on or before 

October 26, 2016 to Nova Scotia Environment. These scheduled re-alignment 

plans must receive approval from NSE and will be required to provide the 

detailed steps a licence holder plans to take to move all equipment and 

produce back within their lease boundaries and must also provide the 

proposed schedule for completion of these tasks; or 

2. Licence holders shall submit an application for an adjudicative or 

administrative amendment on or before October 26, 2016 to DFA’s 

Aquaculture Division. The format for these applications and their review 

process is stipulated in the new Aquaculture Licence and Lease Regulations. 

DFA should be contacted for specific questions about these processes.  

Please note that after October 26, 2016, any licence holders operating off-lease 

who have not provided a scheduled re-alignment plan to NSE for approval or an 

application for an adjudicative or administrative amendment to DFA will be 

considered non-compliant and in violation of the above Act and regulations and 

could face additional enforcement action23 [emphasis added].  

Subsection 49(c) of the Act requires any application to expand the boundaries of an existing 

aquaculture licence or lease to go through an adjudicative amendment process. As noted in Mr. 

Fuller’s letter, the adjudicative amendment application process is outlined in detail in the 

Regulations. Among other things, s 12(1) of the Regulations provides that a lease or licence 

holder must complete a scoping process before applying for an adjudicative amendment. That 

scoping process must include at least one public information meeting organized by the proponent 

and held in “[…] the most appropriate community closest to the location of the site […]”24 The 

adjudicative amendment submitted to DFA must include a report on the scoping process carried 

                                                           
22 Letter from Adrian Fuller (Executive Director, NSE) to aquaculture operators, May 31, 2016 at pp 1-2 [Appendix 

K].  
23 Ibid at pp 2-3.  
24 Aquaculture Licence and Lease Regulations, supra at s 12(2).  
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out under s 12, which presumably includes a report on the public information meeting.25 

Following DFA’s review of adjudicative amendment applications, the Minister must refer all 

applications to the ARB for a public hearing.26 

In response to NSE’s letter, KCS submitted lease expansion applications for AQ#0742,27 1006,28 

1039,29 and 104030 on October 24, 2016. It appears that KCS also submitted a lease expansion 

application for AQ#1205 prior to the NSE deadline – however, we have been unable to confirm 

the exact date of submission, as DFA has consistently delayed disclosing that application.31 In 

any event, on October 31, 2016, Lynn Winfield, Licensing Coordinator for DFA, sent a letter to 

KCS confirming that its amendment applications for all five sites would “[…] now proceed to 

the review stage of the amendment process.”32 

In its 2016 lease expansion applications for AQ#0742, 1039, and 1040, KCS indicated that the 

boundary amendment application was being filed “[…] to encompass the existing occupation, 

including all cages, mooring lines and anchors.”33 Similarly, KCS filed an entirely new boundary 

amendment application for AQ#1205 in 2019, in which it noted that “[a] boundary amendment 

application is being filed to fully encompass existing cages, mooring lines and anchors within 

lease boundaries.”34 

KCS did not hold a single public consultation meeting on any of its 2016 lease expansion 

applications prior to submitting the applications to DFA, contrary to s 12(2) of the Regulations. 

The applications for AQ#0742, 1006, 1039, and 1040 as originally submitted to DFA make no 

mention of a public consultation meeting, and we were unable to find public notices of 

consultation meetings for any of the five sites sent out prior to the October 26, 2016 deadline. As 

a result, we conclude that all five applications for adjudicative amendments as submitted to DFA 

in October 2016 were noncompliant with the Regulations.  

Over a year later, KCS submitted a report to DFA on public engagement conducted for the 

AQ#1039 lease expansion application.35 That public engagement consisted of a single public 

meeting held in Digby on March 30, 2017 – five months after the application was submitted to 

                                                           
25 Ibid at s 13(a).  
26 Ibid at s 16.  
27 Kelly Cove Salmon Ltd., Boundary Amendment Application for Site #0742, October 24, 2016 [Appendix L].  
28 Kelly Cove Salmon Ltd., Boundary Amendment Application for Site #1006, October 24, 2016 [Appendix M].  
29 Kelly Cove Salmon Ltd., Boundary Amendment Application for Site #1039, October 24, 2016 [Appendix N].  
30 Kelly Cove Salmon Ltd., Boundary Amendment Application for Site #1040, October 24, 2016 [Appendix O].  
31 Email chain between Ron Neufeld and Crystal McGraw (IAP Administrator), November 26, 2020 [Appendix P].  
32 Letter from Lynn Winfield (DFA) to Jeff Nickerson (KCS), October 31, 2016 [Appendix Q].  
33 KCS, Boundary Amendment Application for Site #0742, supra at “Aquaculture Amendment Application” form (p 

Site 0742-2); KCS, Boundary Amendment Application for Site #1039, supra at “Aquaculture Amendment 

Application” form; KCS, Boundary Amendment Application for Site #1040, supra at “Aquaculture Amendment 

Application” form (p Site 1040-2). Note that the publicly available version of the boundary amendment application 

for Site #1006 does not include the “Aquaculture Amendment Application” form, so we do not know if that 

application includes a similar statement.  
34 Kelly Cove Salmon Ltd., Liverpool Bay Finfish Marine Aquaculture Development Plans, March 6, 2019, Section 

1: Liverpool Bay Applications, at “Aquaculture Amendment Application” form [Appendix R].  
35 Boundary Amendment Application for Site #1039, supra. See “Report on Public Engagement During Scoping” at 

the very end of the document.  
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DFA. This arguably does not resolve the issue of noncompliance with the Regulations, as s 12 

requires the full scoping process (including public engagement) to be completed before applying 

for an adjudicative amendment. In addition, in March 2019 KCS submitted an entirely new lease 

expansion application for AQ#1205, which includes a community engagement report.36 This 

presumably makes the earlier application redundant, although it is unclear precisely what 

happened to it. However, no public meetings have been held with respect to the lease 

expansion applications for AQ#0742, 1006 or 1040. 

DFA was made aware that these applications were noncompliant – but instead of addressing the 

issue, it denied the existence of the applications entirely. In response to an inquiry from a 

member of the public on that very point in September 2018, Bruce Hancock, Director of 

Aquaculture, stated as follows: 

As part of our regulatory framework transition, aquaculture licence and lease 

holders that believed they were operating outside of their lease boundaries were 

required to notify the Department of their plans to submit a boundary amendment 

application by October 26, 2016. 

Applications related to these plans will follow the regulatory process for 

adjudicative and administrative applications including scoping and public 

consultations. 

Note that Mr. Hancock’s email was sent almost two years after DFA had received noncompliant 

applications for all five sites.  

There is no evidence available to us demonstrating that DFA has asked KCS at any point in the 

past four years to hold public meetings for the AQ#0742, 1006, or 1040 expansion applications, 

or that DFA has otherwise tried to move any of these five applications through the approval 

process. Rather, it appears that DFA has used the mere existence of these applications to justify 

allowing KCS to continue operating in violation of its current leases and licences. For instance, 

in a June 2016 letter from Bruce Hancock, Director of Aquaculture, to KCS, Mr. Hancock wrote 

as follows with respect to AQ#1205: 

With respect to Kelly Cove Salmon Ltd.’s specific request that they be allowed 

to operate on their current equipment footprint until their amendment 

application is either approved or rejected, NSDFA agrees to that course of 

action provided that the company: 

 submits a map to NSDFA compiled by an independent third party within 

30 days of the date of this letter, that shows the current lease boundaries 

and the location of your equipment; 

 submits a complete boundary amendment application to NSDFA prior to 

October 26, 2016;  

                                                           
36 Kelly Cove Salmon Ltd., Liverpool Bay Finfish Marine Aquaculture Development Plans, supra, Section 4: 

Community Engagement Report (online: <https://novascotia.ca/fish/aquaculture/Routine-disclosure-of-Kelly-Cove-

Salmon-site-application-documents.pdf>).  

https://novascotia.ca/fish/aquaculture/Routine-disclosure-of-Kelly-Cove-Salmon-site-application-documents.pdf
https://novascotia.ca/fish/aquaculture/Routine-disclosure-of-Kelly-Cove-Salmon-site-application-documents.pdf
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 marks the site according to provincial requirements; and

 does not further extend its current footprint.37

Over four years after Mr. Hancock’s letter, KCS has not been granted approvals to expand its 

lease and licence boundaries at AQ#1205 or any of the other sites listed herein, and the evidence 

suggests that it continues to operate outside of its current boundaries at all five sites. It therefore 

appears that DFA has, whether implicitly or explicitly, effectively granted KCS long-term 

interim approvals for these lease and licence expansions without any statutory basis for doing 

so. Not only does this undermine the Province’s own regulatory scheme, with its commitments to 

increased public engagement and transparency, but it erodes public trust in DFA’s willingness to 

properly regulate the industry and subverts the rule of law.  

III. Conclusion

In light of this egregious conduct, our clients request the following action: 

(1) That Minister Colwell reject KCS’s noncompliant applications for lease expansions at 

sites AQ#0742, 1006, and 1040, and require KCS to hold public information meetings as 

required by the Regulations prior to submitting any further applications for those sites; 

and 

(2) That Ministers Colwell and Gordon direct their Departments to require KCS to come into 

compliance with its lease boundaries at all five noncompliant sites until such time as its 

lease expansion applications are lawfully approved by the ARB following the legally 

mandated public hearings.  

We respectfully request a response by Friday, March 12, 2021. Our clients are open to meeting 

with your Departments in the presence of counsel to resolve their concerns.  

We look forward to hearing from you. 

Regards, 

Sarah McDonald 

Barrister & Solicitor 

37 Letter from Bruce Hancock (DFA) to KCS, June 3, 2016 [Appendix S]. Although we requested all 

correspondence between DFA and KCS regarding the adjudicative amendment applications for sites AQ#0742, 

1039 and 1040 under the Freedom of Information and Protection of Privacy Act, SNS 1993, c 5, and despite the 

Minister’s public statements about transparency under the new legislative scheme, DFA denied our request on the 

basis that all 281 responsive pages were “business confidential information.” See letter to Ron Neufeld from Loretta 

Robichaud (Deputy Minister), November 12, 2020 and “Applicant Copy” of FOI results [Appendix T].   

Encl.
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Fisheries and Aquaculture 
1575 Lake Road 


Shelburne, Nova Scotia 
BOT IWO novascotia.ca 


AQ#0742, 1006, 1039, 1040 & 1205 
Amendment Applications 


October 31, 2016 


Kelly Cove Salmon Ltd. 
ATTN: Mr. Jeff Nickerson 
PO Box 1546 
Shelburne, NS 
BOT 1 WO 


Dear Jeff: 


Re: Aquaculture Licence/Lease Nos. 0742, 1006, 1039, 1040 & 1205 - Amendments 


This letter acknowledges receipt of Amendment Plans with supporting documents, Transport 
Canada Notice of Works forms and Amendment fees received on October 28, 2016 for the 
amendments of Aquaculture Licence/Lease Nos. 0742, 1006, 1039, 1040 and 1205. Your 
amendment applications will now proceed to the review stage of the amendment process. 


It should be noted that following the review of your amendment applications, if any additional 
information is required you will be provided with a deadline to submit this information. Please 
be advised that I will be in communication with updates on the progress of the review of your 
applications. 


Please contact me at your convenience if you have any questions 902-875-7440 or 
Lvnn.Winfield@novascotia.ca . 


Si 


/t/i`i 
ynn Winfield, 


Licensing Coordinator 


c. Dr. Vicki Swan, Manager of Aquaculture Development 
Nathaniel Feindel, Biologist 
Matthew King, GIS Analyst 
Joe Hanrahan & Jennifer Mosley, Coastal Resource Coordinator 
Bob Sweeney, Sweeney International 
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EXECUTIVE SUMMARY 
Core Conclusions 
In this report, we conclude that a fundamental overhaul of the regulation of aquaculture in Nova 
Scotia is called for. We conclude that this overhaul should be guided by the idea that aquaculture 
that integrates economic prosperity, social well-being and environmental sustainability is one that 
is low impact and high value. By this, we mean aquaculture that combines two fundamental 
attributes: it has a low level of adverse environmental and social impact, which decreases over 
time; and from the use of coastal resources it produces a positive economic and social value, which 
is high and increases over time. 


A number of participants in our process urged us to conclude that marine-based fin-fish facilities – 
and more particularly, salmon farms – cannot be sustainably operated, and to recommend that a 
permanent moratorium be imposed on this kind of aquaculture. Our conclusion, after careful 
consideration of the state of the science and opportunities to reduce impacts through effective 
regulations, is that the regulatory framework should not be prohibitory at a provincial scale. 
Instead, we recommend fundamental changes to the regulation of aquaculture, which we conclude 
can address the serious and legitimate concerns raised without foreclosing the opportunity 
associated with this sector of the industry. Our reasons include the following: 


a. The risks and impacts can be significantly reduced through effective regulation. 
b. Through incremental development and continuous improvement to minimize negative 


impacts and risks while maximizing benefits, marine-based fin-fish aquaculture has the 
potential to make an important contribution to sustainable prosperity in Nova Scotia. 


c. A diverse industry that includes marine-based operations and land-based facilities is more 
likely to be resilient to future changes, including changes in market conditions and climate 
change. 


d. In the context of our mandate to develop a regulatory framework that integrates 
environmental, social and economic objectives and the conclusions of the One Nova Scotia 
Commission on the state of Nova Scotia’s economy, the potential contribution of marine-
based fin-fish aquaculture to Nova Scotia’s economy calls for a policy approach that 
addresses the risks through responsible development and robust regulation rather than 
prohibition. 


We recognize that fin-fish operations, even if well regulated and operated, are not appropriate in all 
coastal waters around Nova Scotia. We conclude that a new regulatory framework must ensure that 
marine-based fin-fish farming occurs only in coastal waters that are suitable for that kind of 
aquaculture and where it is compatible with other important uses of those waters. For that reason, 
one of our core recommendations is the creation of a classification system under which coastal 
areas would be rated as Green, Yellow or Red based on their relative suitability for fin-fish 
aquaculture. Under this system, the classification of a coastal area would determine how 
applications for a fin-fish licence would be evaluated and the likelihood of an application for such a 
licence being approved. It would also play a central role in determining the terms and conditions 
under which licences would be issued. 
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The regulatory framework we propose would also allow applications to the Minister (or to an 
independent aquaculture review board) to have a lease revoked if it has become clear through 
experience that the site is not suitable for a particular type of operation. The licensing process we 
have proposed also identifies the need to consider, at the renewal stage, whether a site is being 
responsibly operated and whether the site is suitable for continuing operation of the type and scale 
previously permitted on the site. Finally, we make clear that existing operations will have to be 
brought under the new regulatory system as soon as practical, and that any new facilities should be 
processed under the new regulatory system we have recommended. In other words, the province 
should continue its commitment not to process applications for new fin-fish licences until the new 
regulatory system is in place. 


For fin-fish and other kinds of aquaculture, the regulation of aquaculture will change in 
fundamental ways under the proposed framework. For example: 


a. The regulation of aquaculture will be functionally separated from the promotion of the 
aquaculture industry. 


b. Responsibility for administering the Environmental Monitoring Program will be moved to 
the Department of the Environment from the Department of Fisheries and Aquaculture. 


c. Important regulatory standards that are currently only addressed in the terms and conditions 
of individual licences written under statutory discretion will be addressed in legislation. 


d. More generally, the regulatory process will be much less discretionary than it currently is 
under the Fisheries and Coastal Resources Act. 


e. There will be a pervasive emphasis on openness and transparency, both in the licensing and 
leasing process and in the monitoring of compliance by licensed operations and the 
enforcement of regulations. 


f. The health and well-being of farmed fish will become a central concern of the regulatory 
process and a core mechanism for ensuring the compatibility of aquaculture with its coastal 
environment. 


g. The public will have multiple opportunities, including a mandatory hearing on every 
application for a licence, to contribute to decision making in the licensing process. 


h. The licensing and leasing process will be conducted as a kind of specialized environmental 
assessment that incorporates an integrated understanding of environmental, social and 
economic issues into licensing and leasing decisions;. 


i. Licensing will be guided by statutory licensing principles and subject to a requirement for 
written reasons that together will require licensing decisions to be justified in terms of 
regulatory objectives and the compatibility of aquaculture with public rights of navigation, 
fishing, local biophysical conditions, other uses of the waters proposed for aquaculture; the 
cumulative effect of aquaculture in the area; and the contribution of the proposed operation 
to net community socio-economic benefit. 


j. Subject to standardized safeguards to ensure openness, transparency and participatory 
fairness in decision making, the licensing process will vary to reflect the differences between 
shell-fish and fin-fish aquaculture as well as the differences between fin-fish aquaculture in 
Green, Yellow and Red areas. 
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k. Salmon farms will be required to institute a comprehensive containment system to prevent 
escapes, such as is required in the state of Maine. 


l. Compliance monitoring and enforcement will be strengthened in multiple ways, including by 
o increasing the monitoring and enforcement staff and other resources 
o unscheduled inspections 
o targeting oversight to higher risk operations 
o penalizing violations with prosecutions and licence and lease revocation where 


warranted 
m. A standing Regulatory Advisory Committee – which includes Mi’kmaw representatives and 


stakeholders such as coastal communities, municipalities, the aquaculture industry and 
environmental organizations – will be created to provide ongoing advice on the 
implementation of the regulatory framework and the continuing improvement of regulation 
in the face of new and changing conditions, challenges, opportunities and learning. 


In developing our recommendations, we have been mindful that a regulatory system for Nova 
Scotia’s diverse aquaculture industry must reflect the differences between fin-fish and shell-fish 
aquaculture and between large and small business while strengthening the regulation of the 
industry in a comprehensive way. We note three options for addressing this concern in the design 
and implementation of the new regulatory system. 


One is to ensure – in an effort to minimize the additional burden the framework places on small 
operators – that the requirements imposed by the regulatory framework on large and small 
operators are proportionate to the risks that the framework is intended to control. A second option 
is to ensure that the framework leaves regulated organizations with reasonable levels of flexibility 
as to how they implement or meet the regulatory requirements. The third option is for the 
regulatory agency, often in partnership with industry associations, to invest in programs that assist 
small and medium-sized enterprises (SMEs) in meeting their regulatory obligations. We have 
carefully considered these options in our work, and urge the province to give due consideration to 
these issues in the design and implementation of the new regulatory framework, as we see great 
value in a diversity of operators and in the size and type of operations. 


Foundational Elements of the Regulatory Framework 
The success of the regulatory framework we have proposed will depend on the creation of a 
number of fundamental enabling conditions: 


a. The attitude that informs regulation must take the concerns of those who live in coastal 
communities seriously and at face value. 


b. The critical role that effective regulation plays in constituting social licence and in building 
upon social licence once it is established must be embraced by government and the industry. 


c. The pervasive discretion built into the current regulatory framework must be limited in a new 
regulatory framework if the new framework is to enjoy the trust and confidence it needs to be 
successful. 


d. The capacity of the Department of Fisheries and Aquaculture (DFA) to carry out its 
regulatory mandate must be significantly enhanced. 
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e. There must be a fundamental emphasis in the regulation of the industry on the compatibility 
of licensed aquaculture with other uses of coastal waters. 


f. The DFA must become more proactive in promoting, enabling and using the results of 
research in its regulatory activities and, in particular, in supporting the research that will 
improve collective knowledge of the interaction of aquaculture and the specific biophysical 
and socio-economic conditions of coastal Nova Scotia. 


g. Nova Scotia must work to ensure that regional cooperation in the regulation of aquaculture is 
consistent with Nova Scotia’s policy and regulatory objectives and includes cooperation on 
matters, such as the capacity to address and manage disease outbreaks, that require regional 
cooperation because of the limited scale of the industry in each province. 


h. The commitment to improvement in the regulation of aquaculture must be sustained for the 
long term. 


This report lays particular stress on the need for research and on the role that the DFA should play 
in taking advantage of and contributing to growth in Nova Scotia’s and Atlantic Canada’s research 
capacity in aquaculture. On some matters, such as the possible impact of fin-fish aquaculture on 
lobsters, there is concern in Nova Scotia about questions that have received very little research 
attention in or beyond Nova Scotia. On other issues, there has been limited research to evaluate the 
applicability of findings reached elsewhere to the Nova Scotia context. The ultimate effectiveness 
of the regulation of aquaculture in Nova Scotia will depend on research being done to address such 
gaps. 


Of course, any regulatory system has to function in the face of uncertainty while research to reduce 
the uncertainty is underway. In the case of the potential impact of aquaculture on lobster and in 
similar cases of uncertainty, our recommended approach is that the DFA should 


a. identify opportunities to reduce or eliminate the source of the risk, where this can be 
reasonably be done through changes in the operation of fin-fish aquaculture (for example, as 
set out elsewhere in the report, by eliminating the use of chemical anti-fouling agents); 


b. where risks cannot be readily eliminated, proceed with a clear understanding that there is an 
unknown risk associated with the operation, and make the quantification of the risk a priority 
through specific monitoring and research efforts; and 


c. ensure that the scale of development is in line with the risk involved, by ensuring incremental 
development and by retaining the ability to adjust to new information expected from the 
additional monitoring and research. 


Coastal Planning 
We heard a broad range of views on coastal planning. Our conclusion is that an integrated coastal 
plan for Nova Scotia would be a very useful tool that could do much to improve the efficiency, 
effectiveness and fairness of the regulatory process. At the same time, we are not in a position to 
determine what time and resources would be needed to complete such a process, and we cannot 
predict whether or when such a process would yield results, or what the outcomes of such a 
planning process would be. We have therefore decided to design the regulatory framework for 
aquaculture in the absence of a coastal plan. If such a plan is developed in the future, certain 
aspects of the regulatory process could be significantly streamlined. 
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Regulatory Goals and Principles 
We stress the importance of the articulation of regulatory goals and principles both to guide 
regulation and strengthen the accountability of regulators. We conclude that the regulatory 
framework for aquaculture should have the following goals: 


a. Environmental protection and sustainable use of environmental services 
b. Fairness in allocation of public resources; i.e., coastal waters 
c. Productive use of coastal resources in the direction of low impact for high value 
d. Compatibility with other sectors of the economy 
e. Ensuring social and economic benefits proportionate to the value of the resources used 
f. Protection of wild salmon populations 
g. Meaningful public participation in decision making 
h. Attentiveness to plans, objectives, needs and priorities of local communities 
i. Supporting the efforts of the industry to grow by combining business success with higher 


environmental performance 
j. Regulation that is achievable, is enforceable, incorporates incentives to comply, and is 


efficient, timely, predictable and affordable for taxpayers and for industry 
We similarly conclude that seven guiding principles should guide the design and implementation of 
the regulatory framework: 


1. Effectiveness 
2. Openness 
3. Transparency 
4. Accountability 
5. Proportionality 
6. Integration 
7. Precaution 


Key Regulatory Design Issues 


Role of and Cooperation with Federal Regulators 
Federal regulators play a critical role in regulating aspects of the industry. In particular, Fisheries 
and Oceans (DFO), Health Canada, the Canadian Food Inspection Agency (CFIA) and Transport 
Canada each contribute in important ways to the regulation of the industry. It will continue to be 
important for the province to work closely with federal regulators to ensure effective coordination. 
Therefore, we conclude that Nova Scotia should continue to work with the DFO and other federal 
regulators through the mechanism of an MOU to ensure that the entire regulatory framework for 
aquaculture in Nova Scotia is as effective, cohesive, coordinated and streamlined as possible 
despite the division of regulatory authority between the two levels of government. A strong and 
clear delineation of roles built on a clear articulation of shared regulatory objectives would help to 
achieve desired levels of cohesion. The province should not, however, treat federal decisions on 
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issues subject to federal regulation as reason to preclude additional provincial action to ensure the 
comprehensive effectiveness of the regulation of aquaculture in Nova Scotia. 


Departmental Responsibilities for Regulating Aquaculture 
The dual role of the DFA as promoter and regulator of the industry was a matter of concern to 
many participants. We were urged to recommend a regulatory framework under which 
responsibility for regulating aquaculture would be moved to the Minister of Environment. The 
issue goes to the heart of the lack of trust that is at the centre of much of the dissatisfaction with the 
current regulatory framework. Nonetheless, we have concluded that responsibility for regulation of 
aquaculture should remain with the DFA. The proviso to this conclusion is that it depends on 
acceptance and implementation of our proposed regulatory framework, many aspects of which are 
designed to address by other means the palpable distrust and potential for conflict that exists with 
the current regulatory framework. We have reached this conclusion for the following reasons: 


a. Although the regulation of aquaculture is largely concerned with environmental protection, it 
also concerns the use of a public resource – coastal waters – and the place of aquaculture in 
the development, use and protection of coastal resources. 


b. The result of reallocating the environmental aspects of provincial regulation of aquaculture to 
the Department of Environment would add to the already complex regulatory landscape in 
the sector. 


c. Provincial regulation of aquaculture already suffers from a lack of regulatory capacity. We 
think that the capacity gap is more likely to be addressed cost-effectively if the increased 
capacity is concentrated as much as possible in one department rather than divided between 
departments. 


d. Dividing regulatory functions between departments might complicate Nova Scotia’s 
collaboration on aquaculture with other governments in Atlantic Canada, all of which 
combine industry promotion and support with regulation in one government department that 
is also responsible for the fishery mandate. 


e. While separating the regulatory role from the industry-development role might improve 
confidence in the independence and trustworthiness of the regulatory process, it may not 
result in improved regulatory effectiveness. 


f. Even if we were otherwise inclined to assign the regulatory responsibility to the Department 
of Environment, the approval process and the environmental assessment process in Parts IV 
and V of the Nova Scotia Environment Act would require significant enhancement to serve as 
useful regulatory tools for aquaculture. 


Restructuring the Administration of the Regulatory Framework 
One of the critical provisos to our conclusion that the regulation of aquaculture should stay in the 
DFA is that it should be more strongly separated from the Department’s role in industry promotion. 
To facilitate this, responsibility for the administration of legislation should be assigned to a 
statutory official instead of to the Minister. This change will have other benefits, including greater 
independence for those who have regulatory functions and responsibilities, and a less political and 
a more professionalized regulatory process. 
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Environmental Monitoring Process 
An effective environmental monitoring process (EMP) is critical for effective regulatory oversight 
of regulated facilities. We recommend the following: 


a. The process should be established in legislation. 
b. The parameters of the process should be prescribed in regulations rather than in departmental 


policy. 
c. The legislation should make compliance with the process a term and condition of all 


licences. The mandatory nature of the process should not depend on whether or not it is 
written into the terms and conditions of specific licences. 


d. The responsibility for administering the EMP should be transferred to the Department of 
Environment to improve public confidence in the independence and objectivity of the 
oversight that government brings to bear on industry’s compliance with the EMP. 


e. The regulatory monitoring of compliance of operators with the EMP has to be strengthened. 
There needs to be more auditing of compliance. The auditing process needs to include 
random unannounced audits. Directly or through contracted third parties who are 
independent of industry, regulators need to more frequently collect their own samples for 
analysis, and again, this needs to be periodically done on an unannounced random basis 
subject only to the advance notice that is required to address biosecurity concerns. 


f. The results from the EMP for each site must be made available to the public in a timely 
manner. 


Statutory Standards 
In an effort to replace discretion with clear standards where appropriate, we conclude that certain 
matters now addressed in the terms and conditions to specific licenses should be addressed in 
legislation. The legislation should in addition specify regulatory standards in certain key areas of 
operation that are currently not addressed in the regulatory framework. The following matters 
should be addressed more specifically in legislation: 


a. The conditionality of each licence on compliance with the Act and regulations, as well as 
with the terms and conditions of the lease and licence. 


b. Compliance with the EMP. 
c. Obligation to maintain oxic conditions. 
d. The prohibition of use of anti-fouling processes that discharge toxic substances into the 


environment. 
e. Standard requirements regarding fallowing, age class and separation between facilities. 
f. Standard reporting obligations for each type of aquaculture. 
g. Standard requirements regarding accommodation of navigation. 


Regulatory Transparency 
Lack of transparency about the regulatory process and its operation in general and in relation to 
specific sites was a frequently voiced concern in our process. 
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Regulatory transparency will be critical to the effectiveness of the proposed regulatory framework. 
In particular, it is a crucial enabling condition for our conclusion that responsibility for regulation 
should largely stay with the DFA. 


As a starting point, comprehensive and easy-to-understand information on the regulatory 
framework should be readily accessible to anyone interested. This will address the real frustration 
and irritation we heard from many, including some in the industry, about the difficulty they have 
experienced in obtaining clear information about matters such as the steps in the regulatory 
process, the obligations of applicants for leases and licences and of operators once licensed, their 
opportunities to participate in the regulatory process and the actions the DFA can or will take to 
ensure compliance with the regulations. 


Transparency and openness have to extend beyond general information about the regulatory 
process. They must extend to the application of the regulatory framework to each application for a 
lease and a licence and to the DFA’s ongoing oversight of each approved operation. As nearly as 
possible, the objective should be to make application of the entire regulatory framework an open 
book. 


We therefore recommend that the basic principle should be that information relevant to 
understanding the operation and effectiveness of the regulatory process as it applies to each 
proposed and approved site should be readily available to the public. This principle should be set 
out in legislation to ensure that it is binding on the DFA and to ensure that public access to 
information covered by the principle does not require the making of an application under the 
Freedom of Information and Protection of Privacy Act (FOIPOP) process. 


Information that is truly confidential business information should be excluded from this principle 
under a definition of confidential business information set out in the legislation. However, the 
assumption should be that information is public information unless a regulated business clearly 
establishes that it is confidential business information within the scope of the statutory definition. 


The objective of our transparency recommendations is a level of transparency and openness that 
would allow a member of the public to readily ascertain the status of an application for a lease and 
licence (or for a change or renewal of a lease and licence) or the standing of an approved operation 
relative to its regulatory responsibilities at any given time. 


Provisions on Aquatic Animal Health and Well-Being 
We heard persuasive presentations that the key to aquaculture’s future as a sustainable industry that 
enjoys social licence is a focus on the health and well-being of farmed animals. 


Fish health is one of the objectives of various elements of the framework that have a range of 
objectives. These elements of the framework include 


a. biophysical site conditions that make a site suitable for a particular operation 
b. conditions on number of fish on site and on permitted stocking densities 
c. fallow period requirements 
d. the mixing of species on sites 
e. limits on the number of and separation between permitted farms in particular bays 
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f. coordination of production on sites within defined geographic areas 
g. vaccination requirements 


In addition, the regulatory framework should deal more explicitly and extensively with a number of 
matters specific to fish health, including 


a. reporting of diseases 
b. the elements of disease surveillance 
c. the DFA’s authority in relation to the management of disease outbreaks 
d. biosecurity procedures to be followed to prevent the spread of infectious disease 
e. regulation of the movement of fish to or from a site 


We have also concluded that the regulatory framework should more clearly define the animal 
welfare standards that are required in fin-fish aquaculture. It should do this at three levels: 


1. By outlining the animal welfare standards that should generally be met on water quality, 
stocking levels, feeding rates, general husbandry and cage design, construction and 
maintenance. 


2. By better defining distress (i.e. neglect) as it applies to fin-fish aquaculture. 
3. By better defining what practices of animal management, husbandry and slaughter will be 


regarded as “reasonably and generally accepted” in aquaculture in Nova Scotia for the 
purpose of determining the applicability of the statutory provision that creates the offence of 
causing distress. 


In addition, we also draw attention to improvements required in the industry’s capacity to respond 
to and manage disease outbreaks. 


Site Selection and Utilization for Fin-Fish Aquaculture 
We propose that decision making on applications for licences to conduct fin-fish aquaculture be 
guided by a classification system under which coastal areas would be classified as Green, Yellow 
or Red areas. The objective of this classification system is to address the critical importance of 
proper site selection and utilization to the effectiveness of a regulatory framework for marine-based 
fin-fish aquaculture. 


In general terms, these designations in the proposed classification system would have the following 
meaning: 


• Green areas would be areas found to be generally suitable for fin-fish aquaculture. 


• Yellow areas would be areas that have the potential to be suitable but are not ideal and would 
require a more careful approach to site selection, a more rigorous assessment in the licensing 
and leasing process, stricter or more limiting terms and conditions for approval and 
additional regulatory oversight. 


• Red areas would be areas found to be generally unsuitable for fin-fish aquaculture. 
The criteria for classifying areas as Green, Yellow or Red would be biophysical suitability and the 
presence or absence of conflicts with other important uses or values and, where conflicts exist, the 
nature and extent of conflicts with other uses and values. A Green area would be one in which there 
are biophysical suitability and no serious conflict issues. A Red area would be one at which 
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conditions show that it is highly unlikely that environmental standards could be met at the site or 
that serious conflict issues with other uses could be avoided or suitably addressed through terms 
and conditions of an approval and regulation. The classification of a coastal area may be different 
for different kinds of fin-fish aquaculture, reflecting differences in the potential of different kinds 
of fin-fish aquaculture to cause adverse impacts. 


Regulatory approval for fin-fish aquaculture would be unlikely in Red areas and less likely in 
Yellow areas than in Green areas. Whether regulatory approval would be given for a site in a 
Yellow or Red area at all would depend on whether the applicant for a licence and lease in such an 
area is proposing a fin-fish operation that is suitable for a site having Yellow or Red area 
characteristics. Although Red areas would be generally off limits for the kinds of fin-fish 
aquaculture for which the Red area designation is applied, the regulatory framework would not 
preclude the possibility that fin-fish aquaculture could in exceptional circumstances be authorized 
in a Red area. However, the onus of showing that this is appropriate would be a difficult one to 
meet. 


Process for Applying the Classification System 
An area (or site) could be classified in one of three ways: 


1. Through a proactive and general process of classification that operates in parallel to the 
licensing process, 


2. Through a strategic assessment in the nature of a strategic environmental assessment of 
particular coastal regions, or 


3. In the licensing process where an application for a fin-fish licence is made in respect of a site 
located in a previously unclassified coastal area. 


The relationship among these prongs of the process of classification is envisaged to be dynamic. 
Classification choices made in the general process or through strategic assessment will be taken 
into account as a fundamental input to the licensing process. Classification choices made through 
strategic assessment or in the context of an application for a licence would add to the overall 
progress toward comprehensive classification of the coastline, which will be the main concern of 
the general or overall classification process. No matter which process is used to apply the 
classification system, the critical thing will be that classification happens before the application of 
the licensing process so that classification can be an input to the licensing process. 


Effect of Classification as Green, Yellow or Red Area 
Designation of a part of Nova Scotia’s coastline as Green, Yellow or Red for a particular form of 
aquaculture will have the following implications for the regulatory process: 


a. First, a proposed operation in a designated area will not have to go through a classification 
process during the licensing process. Operations proposed for areas that have not been 
designated will require a determination from the regulator at the start of the licensing process 
as to whether the proposed site is in a Green, Yellow or Red area. 


b. Second, the designation of an area as Green, Yellow or Red will have implications for the 
process of reviewing individual applications for a licence and associated lease. The 
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regulatory process in Green areas will be more streamlined, whereas the process in Red areas 
will be most onerous. 


c. Third, the likelihood of the success of an application will differ. In Green areas, it would be 
reasonable to expect that licences would be granted for well-designed operations that are 
sensitive to other users and are proposed in suitable locations. The likelihood of a successful 
application in a Red area would be low – only projects that were very carefully designed to 
meet the limitations of the site would have a prospect of being approved. 


d. Finally, the terms and conditions under which aquaculture facilities would be licensed to 
operate would vary. Because of the biophysical constraints and potential social and economic 
concerns in Yellow and Red areas, operations that do get approved will have to meet 
additional terms and conditions, such as additional monitoring and reporting obligations. 


Strategic Assessment of Coastal Areas 
In addition to being available as a tool for classification of coastal areas as Green, Yellow or Red 
for fin-fish aquaculture, strategic assessment would also be available for assessing the suitability of 
coastal areas for shell-fish aquaculture. 


The details of the process would vary from application to application, but transparency and full 
engagement of all interested parties, including the Mi’kmaq, potential operators, other users of the 
coastal area, other industries, local residents and all levels of government would be required. A key 
goal of the process would be to integrate biophysical, social and economic analysis for the purpose 
of evaluating suitability of the area for aquaculture development. 


Where strategic assessment does identify areas suitable for aquaculture, the DFA will have the 
option of proactively encouraging development in those areas. Licensing could happen on a 
streamlined basis where this is stated to be a possible outcome at the beginning of the strategic 
assessment and where the assessment determines that development enjoys significant community 
support. 


Licensing (Site Approval) Process 
The licensing mode of regulation should continue to be the mode of regulation used in Nova 
Scotia. However, we recommend a range of improvements. 


We recommend that assessments of an application for a licence should be conducted on the 
understanding that the assessment must cover all of the ground that an environmental assessment 
would cover. The licensing process should in other words be conducted as a kind of specialized 
environmental assessment. 


The legislation governing the licensing process should set out the principles that are expected to 
guide the process. The principles should address the following matters: 


a. Compatibility with public rights of navigation 
b. Compatibility with fisheries activities, including the lobster fishery 
c. Compatibility of the nature and scale of a proposed operation relative to the biophysical, 


oceanographic and community context 
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d. Compatibility with the activities of other users or beneficiaries of the public waters in 
question 


e. Responsiveness to the cumulative effect of aquaculture in the area 
f. Contribution of the proposed project to net community socio-economic benefits 


We recommend a licensing process that consistently includes the following key elements. 


With limited exceptions, the licensing process will start with the issuance of an “option to lease.” 
While in effect, this limited authorization will provide the developer of an aquaculture project with 
the exclusive right to apply for a licence and lease for the site covered by the option to lease. This 
is intended to address the concern of industry that requiring a developer to seek input from the 
community before applying for a lease will give competitors an opportunity to apply for the 
preferred site ahead of the developer. 


The public will be notified by the DFA that an option to lease has been issued. This ensures that the 
community is made aware of the proposed project from the very earliest stages of the licensing 
process. This is the first element of the transparency that will be consistently implemented 
throughout the balance of the licensing process. 


To apply for a licence, the holder of an option to lease will be required to participate in a pre-
application scoping process that engages with, and seeks input from, the community. 


For an application for a licence to be complete, it will have to include a background (or scoping) 
report that includes information on the scoping process such as overall levels of community 
support or opposition and community views on proposed location, scale, species, operator and 
technology; compatibility with existing uses; impacts, benefits, risks and uncertainties; and what 
the operator should do to minimize adverse impact. The Background Report will also be required 
to include a detailed description of the proposed operation, a description and analysis of 
biophysical conditions at the site, the presence of any endangered species, and specific measures to 
be taken or required to address potential impacts. It will be a public document. It will serve the 
same purpose as an impact statement in environmental assessment. 


The DFA will conduct an application screening process. Input from the public will be received in 
the form of comments on the application file, including the Background Report. Input will also be 
received from other regulators, such as the DFO, at this stage of the process. Decision options 
available at this stage would be to send the application forward for a hearing, to reject it as having 
no prospect of success at a hearing, or to send it back to the applicant for further work. For fin-fish 
applications in relation to sites previously classified as Green, Yellow or Red, that classification 
would be taken into account at this stage of the process. For unclassified sites, the screening will 
assess whether the information needed for classification is included in the application. 


For applications that proceed past the screening stage, a hearing will be conducted on all 
applications. The hearing will be either an administrative hearing wherein public participation is 
primarily carried out through the provision of written comments and submissions, or it will be an 
adjudicative hearing, which includes a more formal in-person hearing. The hearing will be 
adjudicative where the application is for a fin-fish licence in a Yellow or Red area. Depending on 
the circumstances, the hearing will be either administrative or adjudicative for shell-fish 
applications and for fin-fish applications in Green areas. 
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The DFA will be required to give reasons that explain how the decision addresses the licensing 
principles, the regulatory goals and the issues raised at the hearing. 


At each stage of the process, the DFA will have the ability to utilize independent third parties in the 
conduct of the process. A third party could be mandated to conduct the pre-application screening 
process, to conduct a later consultation, to do an independent study or analysis, to provide advice or 
to conduct some or all of the hearing. 


Licensing decisions will be subject to appeal to the Minister, or alternatively to an independent 
quasi-judicial Aquaculture Board. From either the Minister or the Board, there would be a further 
appeal to the Supreme Court of Nova Scotia. 


At the application screening stage, the DFA will be required to specify the maximum duration for 
the overall licensing process and for the completion of the hearing within the overall licensing 
process. Unless an application is withdrawn, the DFA will be required to complete the hearing and 
give a decision within the specified time frames. 


The DFA’s decisions will be subject to appeal, in the first instance to the Minister or the 
independent aquaculture review board, and in the second to the Nova Scotia Supreme Court. 


At the end of this Executive Summary (pages xxiii to xxv), we have included three flow charts that 
visually show the proposed licensing system process for marine-based salmon operations, marine-
based fin-fish operations, and marine-based shell-fish operations. 


Changes in the Leasing of Aquaculture Sites 
We recommend the following changes in the administration of leases for aquaculture: 


a. Make it clear that holding a lease depends on holding and using a licence. 
b. Unused leases should revert to the Crown, at which point they would become available to 


other potential developers of aquaculture. It should be clear that where an aquaculture 
operation is discontinued, the lease of the operator reverts to the Crown. 


c. A system should be instituted to make information on the location and breadth of existing 
leases much more readily available to landowners and users of the coastal waters than is 
currently the case. 


d. Lease boundaries should be appropriately enforced even if according to the Coast Guard they 
do not cause problems for navigation. 


e. The exclusivity of the rights of leaseholders needs to be clarified and limited to what is 
necessary for the purpose of the function of an aquaculture lease. It should be understood that 
waters that are leased for aquaculture continue, subject to the lease, to be public waters. 


f. Protection for rights of navigation should be built into leases. 
g. The transfer of leases should be subject to Crown approval. 


Security of Tenure for Operators in Good Regulatory Standing 
In response to concerns of the industry that one of the major problems caused to the development 
of the industry by the current regulatory framework is the limited tenure it provides to licensed 
operators, we recommend that the tenure of approved aquaculture operations be structured as 
follows: 
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h. The initial licence granted should continue to be for 10 years, and the initial lease should be 
granted for 20 years, subject to holding a corresponding licence. 


i. The initial licence would be reviewed after one growing cycle to determine the success of the 
operator in establishing and conducting a site that generally meets regulatory requirements, 
including environmental performance requirements. 


j. Renewals should be decided upon through an open, transparent and participatory licensing 
renewal process. 


k. The length of licence renewals should in general be for a term that is comparable to the 
maximum term for which aquaculture is licensed in other Atlantic Canadian provinces, 
subject to variation in either direction to reflect environmental performance and the 
compliance record of the operator. 


l. Any licence would always be subject to cancellation for regulatory infractions that would 
make revocation an appropriate, fair and just sanction. 


Transfers, Expansions, Other Changes 
It is important that the process for transferring licences and leases or changes in terms and 
conditions be clear and also that it be open and transparent. 


There should be a requirement for public notification when an application for a transfer of a lease 
has been made. The public should have the opportunity to submit comments to the Minister on the 
proposed transfer. 


Key factors in deciding whether to approve a transfer should be whether the proposed new owner 
or operator has a good compliance record, and is likely to deal constructively with other coastal 
users and affected communities. Similar considerations should guide the process and decisions on 
expansions, changes in species, and other significant changes to the terms and conditions of an 
existing licence. 


Protection for Wild Salmon 
The legitimate concerns about how the growth and conduct of the industry might impact wild 
salmon are among the concerns that have led us to make recommendations on a number of core 
elements of the regulatory framework, including site selection and utilization, fallowing and 
stocking densities, and fish health and well-being. 


The regulatory framework we propose also includes a number of elements that are more 
specifically directed to the protection of wild salmon. To that end, protection for wild salmon 
would be listed in legislation as one of the criteria to be considered in leasing and licensing 
decisions. 


The regulatory framework should be clear and explicit about the need for appropriate physical 
separation between marine-based aquaculture and salmon rivers and known salmon migration 
routes. While the DFA should continue to rely on the DFO’s advice and requirements under the 
Fisheries Act and the federal Species at Risk Act, it should be a clear element of the regulatory 
framework that the DFA will go beyond what is recommended by the DFO where the DFA 
determines that an additional level of protection for wild salmon is appropriate or called for. 
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The regulatory framework should deal more extensively with the prevention of escapes, generally 
along the lines of what has been implemented in Maine, through a requirement for adoption by 
salmon farms of a comprehensive and integrated containment management system. 


Monitoring Compliance and Enforcement Provisions 
In this section of the report, we reiterate the recommendations made in other parts of the reports 
that will strengthen monitoring or enforcement, or both, while also addressing other issues. We 
then outline additional enhancements to monitoring and enforcement, as follows: 


a. More inspectors fully trained for aquaculture 
b. More inspections and more unannounced inspections 
c. More capacity to investigate complaints about the compliance of a facility 
d. More capacity to carry out aerial surveillance and access to vessels to carry out inspections 
e. A broader range of compliance measures and a clear policy on how they are used to ensure 


compliance, including increased reliance on prosecutions 
f. Complete transparency about violations regardless of what compliance action is taken 
g. A clear link between compliance performance, and the licensing process, including terms of 


licences, issuance of new licences, monitoring and reporting obligations, and renewal of 
licences. 


Ongoing Development and Review of the Regulatory Framework 


Ongoing Regulatory Advisory Committee 
We recommend that an ongoing Regulatory Advisory Committee (RAC) be struck and continue to 
meet at least once a year to advise the DFA on the implementation of aquaculture regulations, on 
possible changes to the regulatory framework in the future, on significant policy issues relating to 
regulation as they arise and on the overall effectiveness of the regulatory framework. The RAC 
could also be a forum for the discussion of emerging issues in the regulation of aquaculture. The 
RAC should be made up of approximately 10 members, including representation from the 
Mi’kmaq and the following stakeholders: 


• Municipalities 


• Aquaculture industry 


• Fishing industry 


• Coastal communities 


• Environmental and conservation organizations 


• Economic development and tourism interests 


Science Advisory Committee/Network/Mechanism 
We recommend that the DFA establish an ongoing mechanism for consulting with experts on the 
science of aquaculture and its regulation. However constructed, the idea would be that a standing 
mechanism would link the DFA with a community of experts in the science of aquaculture to 
facilitate the DFA’s access to their combined expertise. Invited experts should include those who 
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hold relevant local and traditional knowledge. Those who agree to participate would have a channel 
through which to contribute to the effectiveness of regulation, and to decision making in the 
aquaculture sector more broadly. Our experience suggests that many experts across Atlantic 
Canada are fully prepared to make this kind of contribution and would welcome an avenue to do so 
on a continuing basis. This mechanism could also help to identify and support the research needed 
to fill information gaps and reduce uncertainty and disagreements in understanding of the impacts 
of aquaculture and the options for addressing them. 


Mandatory Independent Five-Year Review 
In Nova Scotia legislation similar to the Fisheries and Coastal Resources Act, a mandatory five-
year review has proven to be useful in making legislation better. In our view, the same can be 
expected from a review of a broader regulatory framework – a review that would include any 
amendments made to the Act and regulations to implement the framework. The review should also 
encompass the role of the DFA in making the framework operational through licensing and leasing, 
monitoring and enforcement, and working with the DFO and other federal regulators and scientific 
and regulatory advisory groups. 


Other Issues 
This report deals with a number of other issues: 


• Experimental or developmental licences 


• Licensing and leasing fees 


• The constitution, composition and powers of an independent aquaculture review board 


• The site closure and cleanup obligations of licensees 


• The relationship of the regulatory framework to industry codes of practice 


• The relationship of regulation to third-party certification 


• Bay management 


• The access of the industry to working capital through the Fisheries and Aquaculture Loan 
Board or the provincial government 


• Emerging issues that the regulatory framework will or may have to face in the near future 


Implementation and Transition 
We have concluded that the regulatory framework we propose can be implemented through 
amendments to the Fisheries and Coastal Resources Act and regulations made under the Act. 
Applications for new fin-fish aquaculture licences should be processed under the proposed 
regulatory framework. The proposed regulatory framework should be applicable to the operation of 
already licensed aquaculture. 


The development and implementation of a new regulatory framework for aquaculture should be 
discussed with representatives of the Mi’kmaq in the forums that exist for those kinds of 
discussions. 
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Figure 1: The Pre-licensing Process 
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Figure 2: The Licensing Process 
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Figure 3: The Post-licensing Process (* This appeal could be to the Aquaculture Review Board if 
such a board were established.) 


 


 


  











Low-Impact/High-Value Aquaculture in Nova Scotia 


1


1. INTRODUCTION 
In April of 2013, we were appointed as a two-person independent panel to “lead the development” 
of a “regulatory framework for the aquaculture industry that will be state of the art in integrating 
and advancing environmental protection, social well-being and economic opportunity.”1 Our 
mandate, which is available on our website at www.aquaculturereview.ca, encompassed the 
whole of the industry, including fin-fish, shell-fish and plant-based aquaculture, and both marine-
based and land-based operations. Our mandate stressed that we were to develop and follow “a 
process for carrying out the work of the Panel that is independent, transparent, consultative, 
collaborative, analytically rigorous and evidence-based.” In designing the process for our work, we 
were instructed by our mandate to seek advice from “key industry sectors, conservation groups, the 
Mi’kmaq and subject matter experts.” 


Of particular note is that our mandate made specific reference to the Environmental Goals and 
Sustainable Prosperity Act (EGSPA)2 and its goal of integrating environmental protection with 
economic and social prosperity. Our work was also significantly influenced by the work of the One 
Nova Scotia Commission, which released its report partway through our process. The conclusions 
reached by the Commission reinforced the need for us to be conscious in our work of the 
importance of rural development to the prosperity of the province. 


Throughout our process, we met monthly with our Advisory Committee, consisting of Brian 
Blanchard of the Nova Scotia Aquaculture Association (who replaced Bruce Hancock in the early 
days of the process), Mark Butler of the Ecology Action Centre, Lisa Fitzgerald of the Nova Scotia 
Fisheries Sector Council, Roderick Murphy of the Union of Nova Scotia Municipalities, Carl 
Purcell of the Nova Scotia Salmon Association, Chief Terry Paul of Membertou, and Karen 
Traversy of the Coastal Coalition of Nova Scotia. The primary role of the committee was to 
provide us advice on the design and implementation of our process, particularly in the conduct of 
community meetings, meetings with stakeholders, and establishing and organizing the Roundtable. 
Notes from the meetings of the Advisory Committee are available on our website. 


During the summer of 2013, we held two meetings in each of 21 coastal communities throughout 
Nova Scotia to learn about the issues people in coastal communities felt we should consider in our 
work. A summary of what we heard at these meetings, as well as the more-detailed notes we took 
during the meetings, is available on our website. In very broad terms, we heard a range of concerns 
about the impact of marine-based salmon aquaculture on the marine environment,3 on wild salmon 
                                                      
1 The mandate can be found at http://www.aquaculturereview.ca/sites/default/files/TOR_Panel.pdf. 
2 SNS 2007 c 7, as amended by SNS 2012 c 42 [hereinafter “SNS 2012 c 42”]. 
3 Throughout this report, we refer to salmon farming as well as fin-fish aquaculture. In many places, we 
distinguish fin-fish and shell-fish aquaculture as to the two main kinds of aquaculture. In reality, the kind of 
fin-fish aquaculture we heard about most and by a large margin was marine-based salmon farming, which is 
why we sometimes use salmon farming and fin-fish aquaculture as interchangeable terms. Where we think 
that the differences between salmon farming and other kinds of fin-fish aquaculture are important to our 
recommendations, we have made the distinction between the two. In addition, in the feedback to our draft 
report, including the feedback received from the Ecology Action Centre (EAC), concern was expressed that 
we had not explicitly stated that many of the issues associated with marine-based salmon farming are also 
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populations and on lobsters, lobster fishers and the lobster industry. We heard concerns about how 
both fin-fish and shell-fish aquaculture can interfere with or disrupt the activities of other users of 
coastal waters and the character and quality of coastal communities. We heard distrust of and lack 
of confidence in the industry, the Department of Fisheries and Aquaculture (DFA) other regulators, 
and the current regulatory framework. 


In August of 2013, we established a “Knowledge Roster” of more than 20 people. Members 
included university professors, scientists who work in industry or for environmental organizations 
and holders of community and traditional knowledge. At a meeting held at the Schulich School of 
Law, the Roster created an inventory of the issues to be considered in the development of a new 
regulatory framework for aquaculture in Nova Scotia. From the Roster, we formed a smaller 
organizing committee that helped us identify the issues that were most in need of more detailed 
attention, including what we heard in community or stakeholder meetings or in discussions taking 
place at the Roundtable. These issues were discussed in Knowledge Workshops to which the 
broader Knowledge Roster was invited, which we convened in early 2014. Three workshops were 
held: one on interactions with species other than wild salmon, one on aquaculture and pollution, 
and the third on interaction with wild salmon. The notes from these workshops are available on our 
website.4 Many members of the Roster also provided written answers to questions posed to the 
Roster by the Roundtable. 


Starting in October of 2013, we conducted more than 20 stakeholder meetings – i.e., meetings with 
individuals or organizations who either asked to meet with us or were asked by us to meet. Notes 
from these meetings are available on our website.5 We also met in person or via telephone with 
representatives of the three key governmental organizations involved in regulation of aquaculture 
in Nova Scotia: the Nova Scotia Department of Fisheries and Aquaculture, the Department of 
Fisheries and Oceans and the Canadian Food Inspection Agency. In addition, we held telephone 
meetings with aquaculture regulators in New Brunswick, Prince Edward Island and Newfoundland 
and Labrador. 


In November, we convened the Nova Scotia Aquaculture Regulatory Review Roundtable. The role 
of the Roundtable was to provide us advice on (a) issues relating to the future sustainable 
development of aquaculture in Nova Scotia with respect to environmental protection, social well-
being and economic opportunity and (b) the development of recommendations regarding a new 
regulatory framework. The Roundtable included Mi’kmaw representatives as well as 
representatives from the aquaculture industry, the fishing industry, tourism, municipalities, coastal 
communities, the Nova Scotia Salmon Association, the Ecology Action Centre, and the broader 
public. Lesley Griffiths facilitated the Roundtable and wrote the report that sets out the 


                                                                                                                                                                 


applicable to marine-based trout farming. In our process, it was more typical for participants to refer to 
salmon farming, but there were also many comments to the effect that salmon farming and trout farming 
raised the same or similar questions. To the extent that these two kinds of salmonid farming are similar, we 
intend that our proposed framework would apply to trout farming as well as to salmon farming. 
4 See the “Updates” section. 
5 See the “Updates” section. 
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Roundtable’s conclusions and recommendations. A copy of the Roundtable’s report can be found 
on our website.6 


Throughout the process, we carried out our own reading and analysis of the grey and academic 
literature on the aquaculture industry, the issues that regulation of aquaculture should address and 
the approaches that are being taken in different jurisdictions, or that could be taken, to the 
regulation of the industry. We commissioned Cecilia Engler, a doctoral student at the Schulich 
School of Law, to prepare a paper for us on the regulation of aquaculture in Scotland. We 
commissioned East Coast Environmental Law (ECELAW) to provide us with reports on the 
regulatory frameworks in place in New Brunswick, Prince Edward Island, Newfoundland and 
Labrador, British Columbia and Maine. Both Ms. Engler’s report and the reports prepared for us by 
ECELAW are available on our website.7 


On July 3 we released a draft of this report for public and stakeholder feedback, after receiving 
feedback from the Advisory Committee on an earlier version of the draft report. We held public 
meetings to receive feedback on the report in Yarmouth (July 21), Tatamagouche (July 22), 
Baddeck (July 23) and Halifax (July 24). With the assistance of Chief Terry Paul, we also met on 
the draft report with representatives of the Mi’kmaq Rights Initiative. We also held meetings with 
the Department of Fisheries and Aquaculture. In addition, throughout July, August and September, 
we received written feedback on the draft report.8 


 


                                                      
6 www.aquaculturereview.ca/sites/default/files/RT_Final(VG).pdf. In the feedback to our draft report, we 
received comments on how we had utilized the report of the Roundtable. Many of these comments were 
positive and expressed appreciation for the extent of our responsiveness to the Roundtable’s 
recommendations. One comment was negative, expressing concern that we had on various issues adopted 
recommendations of the Roundtable instead of making our own recommendations. The suggestion seemed to 
be that we had inappropriately delegated our role to the Roundtable. To be clear, where we adopt a 
recommendation made to us by the Roundtable, we do so because our own analysis has led us to agree with 
the Roundtable. In deciding whether we agree with a Roundtable recommendation, one of the factors we 
have taken into account is the level of agreement for the recommendation that was achieved at the 
Roundtable itself. For example, it has mattered to us that on a number of matters, the Roundtable made 
unanimous recommendations. At the same time, based on our own analysis, we make recommendations that 
are like ones on which there was either qualified or only partial agreement at the Roundtable. Finally, we 
note that throughout this report, we draw attention to the connections between our conclusions and 
recommendations and those reached or considered at the Roundtable; we do this solely for the purpose of 
documenting those connections, whether or not we have made a recommendation like or different from the 
one made or considered by the Roundtable. 
7 The Scotland report is available under “Updates.” The ECELAW reports are available at 
www.ecelaw.ca/ecelaw-projects/aquaculture.html and at our website under “Updates.” 
8 Throughout this report, we address feedback we received on the draft report. We have not tried to be 
exhaustive in doing so. Instead, we have largely limited ourselves to responding to feedback that indicated a 
need for (a) greater clarity or elaboration on our part; (b) an adjustment or change to what we had proposed 
in our draft report; (c) consideration of issues we had not addressed in our draft report; or (d) explanation of 
the rationale for our conclusions or recommendations.  



http://www.aquaculturereview.ca/sites/default/files/RT_Final(VG).pdf

http://www.ecelaw.ca/ecelaw-projects/aquaculture.html
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2. POLICY CONTEXT AND ISSUES 
2.1 Regulation, Aquaculture and Nova Scotia’s Long-Term Economic, 


Social and Environmental Objectives 
This document lays out our conclusions and recommendations on a new regulatory framework for 
aquaculture in Nova Scotia. From the length and detailed nature of the document, it is obvious that 
we have concluded that the regulatory framework that is needed is fundamentally different from 
the current one. In other words, we have concluded that the regulation of aquaculture in Nova 
Scotia needs to be completely overhauled. This is particularly true for fin-fish aquaculture but it is 
true in important respects for the industry as a whole, especially its role in the life of the 
communities where it is located or nearby. 


In its nature, regulation is about the prevention or reduction of harm. Accordingly, most of this 
document deals with how the aquaculture industry should be regulated to prevent or reduce the risk 
of harm that can occur if aquaculture is conducted without due regard for the environment, local 
communities and the protection and productive use of public coastal resources. 


Our mandate, however, was broader. In proposing “a state-of-the-art regulatory framework for the 
aquaculture industry in NS,” the Panel was asked to “strive to make its recommendations in light of 
the best long-term environmental, social and economic interests of the province, in accordance with 
priorities, principles, and interests as articulated in relevant Nova Scotia legislation, including the 
Environmental Goals and Sustainable Prosperity Act.” We approached this broader aspect of our 
mandate with the awareness, which is built into the Environmental Goals and Sustainable 
Prosperity Act, that regulation is only one of the tools of governance that governments and 
societies use to advance long-term environmental, social and economic interests. 


Not surprisingly, we heard more in our process about the adverse impact of aquaculture that people 
wanted the regulation of aquaculture to address than we did about the potential economic or social 
benefits of aquaculture or its future. Nevertheless, we did hear quite a bit about what the industry 
was contributing or could contribute to Nova Scotia’s economy and about the determinants of the 
industry’s economic success. For example, we heard about the importance of scale to the industry’s 
competitiveness in national and global markets. At the same time, we heard about the importance 
of diversity, between and within sectors of the industry, to the resiliency and sustainability of the 
industry and to its ability to create opportunities for entrepreneurs and for rural communities to 
benefit from the efforts of entrepreneurs. As another example, we heard about innovation that has 
happened or is occurring in Nova Scotia’s industry and about the difficulties – including uneven, 
uncertain and inadequate support from government – that the industry has faced in growing in 
Nova Scotia despite that innovation. We heard both about the need of the industry to be current 
with global trends in productivity and in reducing its environmental footprint and about the 
importance of avoiding prescriptive regulations that can stymie the industry’s evolution and 
development. 
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During our process, the One Nova Scotia Commission completed its work and issued its final 
report, Now or Never: An Urgent Call to Action for Nova Scotians.9 Several of the central 
messages to be taken from that work are relevant to the broader aspect of our mandate to make 
recommendations on regulation that address Nova Scotia’s long-term environmental, social and 
economic interests as articulated in the Environmental Goals and Sustainable Prosperity Act.10 
One of these messages is that Nova Scotia’s prosperity depends on businesses that produce value 
from the province’s natural resources. Another is the crucial importance of innovation and 
entrepreneurship in and beyond the natural resources sectors. A third is the recognition that Nova 
Scotians expect economic prosperity to be combined with environmental stewardship. A fourth is 
that Nova Scotia must be prepared to say yes to the economic opportunities it has if it is to reverse 
the current trend toward long-term economic and social decline. 


Putting these core messages of Now or Never together, a larger conclusion is that Nova Scotia’s 
prosperity requires Nova Scotians to excel at developing the natural resources of the province in 
ways that combine wealth creation with the continuing productivity of those resources and the 
well-being of the broader environment. This is similar to the philosophy that underlies the 
Environmental Goals and Sustainable Prosperity Act.11 The Act says that the long-term objective 
of Nova Scotia is to achieve sustainable prosperity, which the Act defines as “seizing today’s 
opportunities without compromising tomorrow, while working together for a strong, competitive 
economy, a healthy environment and vibrant, thriving communities.” Moreover, Subsection 3(2) of 
the Act proclaims a number of foundational principles that, like Now or Never, call for integration 
between economic, environmental and social well-being through innovation, as follows: 


3 (2) This Act is based on the following principles: 
(a) the health of the economy, the health of the environment and the health of 
the people of the Province are interconnected; 
(b) environmentally sustainable economic growth that recognizes the economic 
value of the Province’s environmental assets is essential to the long-term 
prosperity of the Province; 
(c) the environment and the economy of the Province are a shared responsibility 
of all levels of government, the private sector and all people of the Province; 
(d) the environment and economy must be managed for the benefit of present 
and future generations, which is in keeping with the Mi’kmaw concept of 
Netukulimk, defined by the Mi’kmaq as the use of the natural bounty provided by 
the Creator for the self-support and well-being of the individual and the 
community by achieving adequate standards of community nutrition and 
economic well-being without jeopardizing the integrity, diversity or productivity 
of our environment; 
(e) innovative solutions are necessary to mutually reinforce the environment and 
the economy; 


                                                      
9 The report is available at 
https://drive.google.com/file/d/0B48TTKtbWS0kQ0syOHZaZW9xaWs/edit?pli=1. 
10 SNS 2012 c 42. 
11 Ibid. 



https://drive.google.com/file/d/0B48TTKtbWS0kQ0syOHZaZW9xaWs/edit?pli=1
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(f) a long-term approach to planning and decision making is necessary to 
harmonize the Province’s goals of economic prosperity and environmental 
sustainability; 
(g) the management of goals for sustainable prosperity, such as emission 
reduction and increasing the amount of legally protected land will preserve and 
improve the Province’s environment and economy for future generations.12 


Applying these principles and the concepts underlying both the Act and Now or Never to our 
mandate leads us to conclude that the kind of aquaculture that fits with the Act and with Now or 
Never is low-impact/high-value aquaculture. In our view, this is aquaculture that combines two 
fundamental attributes: 


1. A low level of adverse environmental and social impact, which decreases over time. 
2. A positive economic and social value from the use of Nova Scotia’s coastal resources, which 


is high and increases over time.13 
In addition to being consistent with the Act and Now or Never, our work suggests that this may be 
the only kind of aquaculture Nova Scotia can have if it is to have a successful and growing 
aquaculture industry. We say this for two reasons. 


First, significant market forces are at play suggesting that the growth in demand for farmed fish and 
seafood, particularly for farmed salmon, will be for fish and seafood that have been produced with 
low and sustainable levels of environmental impact. These forces include new global certification 
programs agreed to by major producers of farmed salmon and leading international environmental 
organizations. They include the move toward higher and more demanding levels of regulation in 
many of the high-producing jurisdictions such as Norway, Scotland, Chile, New Brunswick and 
Maine. 


Most fundamentally, the forces include growing consumer demand for sustainable fish and seafood 
products that either drives or is supported by the sourcing of sustainable fish and seafood products 
by major retailers. No doubt the impact of these forces in the short term can be overstated. But the 
longer-term direction of change in the market in favour of products that can be credibly branded as 
sustainable seems self-evident. Although we do not doubt that there will continue to be a market 
for low-cost high-volume production, we doubt Nova Scotia’s competitive advantage in that 
market or that Nova Scotians would accept aquaculture conducted in a manner required to be 
competitive in that market. 


This brings us to our second reason for suggesting low-impact/high-value aquaculture may be the 
only option for the industry’s future in Nova Scotia. It is unlikely that any other approach to 
aquaculture can enjoy or maintain the social licence, particularly in coastal communities, that 
aquaculture must enjoy in Nova Scotia if it is to grow and prosper. While this is true of all 
                                                      
12 Ibid., at s 3(2). 
13 These two fundamental attributes of the proposed framework are broadly consistent with an ecosystem 
approach for aquaculture (EAA), as articulated in the paper Building an Ecosystem Approach to Aquaculture 
– FAO Fisheries and Aquaculture Proceedings 14, a report based on a workshop organized by the Food and 
Agriculture Organization of the United Nations in 2007. There, the ecosystem approach is characterized as “a 
strategy for the integration of the activity [aquaculture] within the wider ecosystem in such a way that it 
promotes sustainable development, equity, and resilience of interlinked social and ecological systems.” (iv) 
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aquaculture, we think it is particularly true of marine-based salmon farming. We base this 
conclusion largely on what we heard from Nova Scotians who live close to aquaculture, but also on 
our discussions with national and provincial regulators of aquaculture, on our understanding of the 
strengthening of regulations taking place in other jurisdictions, on the market forces listed above 
and on the conversations we have had with a number of people in the aquaculture industry or who 
work closely with the aquaculture industry. 


For these reasons, our conclusion is that a regulatory framework that is both “world class” and 
consistent with Nova Scotia’s long-term environmental, social and economic interests as 
articulated in the Environmental Goals and Sustainable Prosperity Act is one that is decidedly on 
the side of low-impact/high-value aquaculture. That is the kind of regulatory framework that is 
intended by the recommendations set out in the balance of this document.14 In consequence, the 
regulatory framework we propose is intended not only to control the impact of aquaculture but also 
to contribute to the value that aquaculture can yield.15 


2.2 What We Heard about Aquaculture in Nova Scotia in a Nutshell 
Our regulatory review process included a number of opportunities to hear from stakeholders and 
members of the public. We do not intend to provide a detailed account of what we heard through 
these various forums, as this information is readily available on our website at 
www.aquaculturereview.ca. We do think, however, that it is important to offer a summary of 
some of the high-level views we heard most consistently and are most important for setting the 
stage for the proposed regulatory framework.16 These views include: 


• Generally positive views of shell-fish aquaculture 


• Many concerns about marine-based fin-fish aquaculture and potential growth of that kind of 
aquaculture 


                                                      
14 In the feedback received on our draft report, there was generally positive response to our conclusion that 
the objective of the regulatory framework should be an industry characterized by low impact and high value. 
We were, however, urged to define what we meant by low impact and high value. For example, the Ecology 
Action Centre asked us to provide a formula for calculating low-impact/high-value aquaculture and some key 
indicators. It is therefore important that we clarify that it is not our intent that the phrase low-impact/high-
value aquaculture be used and applied as a free-floating regulatory standard in addition to or independently 
of the specific regulatory standards we have recommended for specific parts of the regulatory framework, 
such as licensing or enforcement. Rather, the idea is that the regulatory framework as whole, together with 
other factors such as changes in the market, must work together to make Nova Scotia’s industry one that is 
increasingly characterized by low impact and high value.  
15 Our thinking here is that the regulation of aquaculture will be more effective if it is guided by a broader 
vision of economic, social and environmental governance such as that set out in the EGSPA and in Now or 
Never. This is an approach broadly similar to that set out for the governance of aquaculture in Nathanael 
Hishamunda et al., Policy and Governance in Aquaculture: Lessons Learned and Way Forward, FAO 
Fisheries and Aquaculture Technical Paper 577. 
16 For a more complete description of the issues raised and views expressed in the community meetings, see 
the document entitled “Summary of Issues Identified by Participants in Community Meetings,” which is 
available on our website under “Updates.” The notes taken at these meetings by the students who assisted the 
Panel at those meetings is also available in a separate document on the website under “Updates.” 



http://www.aquaculturereview.ca/
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• Many calls for an end to marine-based aquaculture or at least to any further growth in 
marine-based aquaculture 


• Significant support for limiting fin-fish aquaculture to land-based facilities 


• Significant support for the view that government should not be subsidizing marine-based 
aquaculture by funding its development with taxpayer dollars, by compensating operators for 
destruction of diseased fish or by permitting discharge of waste into the marine environment 


• Widespread concern about the capacity and will of the DFA to effectively regulate the 
industry and especially marine-based fin-fish aquaculture 


• Range of industry concerns that the current approach to regulation of the industry is 
stymying growth 


Although there are very different views as to what a better regulatory framework would be, there 
was widespread support for a better regulatory framework. 


2.3 Environmental Impacts17 
As part of our regulatory review process, we engaged with the Knowledge Roster on the key 
concerns identified in community and stakeholder meetings and by the Roundtable and the Roster 
itself on the environmental impacts of aquaculture. The key concerns all involved fin-fish 
operations in coastal waters, specifically salmon farms. The following section summarizes our 
conclusions on three key areas of concern: benthic impact, water pollution and impact on wild 
salmon.18 


2.3.1 Benthic Impacts of Fecal Matter and Waste Feed 
With respect to benthic impacts from fin-fish operations in coastal waters, the accumulation of 
fecal matter and waste feed were the concerns most frequently raised by participants in our process. 
We consulted with members of the Knowledge Roster on these issues as part of a workshop on the 


                                                      
17 In responding to our draft report, the Atlantic Canada Fish Farmers Association (ACFFA) expressed its 
strong disagreement with this section of the report. It stated, “Contrary to what is stated in the Report, there 
is, in fact, a body of science that has accumulated over the past ten years that shows that environmental 
impacts, benthic impact and water pollution are minimal and are being routinely assessed and managed.” Our 
view is that the impacts in each of these areas are acceptable from a public policy perspective only when 
aquaculture is conducted responsibly in appropriate locations subject to effective regulation and ongoing 
efforts to further reduce these impacts. 
18 There are many papers and reports on aquaculture and the environment. We have found the following two 
documents particularly useful because of their recent publication and because they both survey the 
voluminous literature: J.A. Hutchings et al., Sustaining Canada’s Marine Biodiversity: Responding to the 
Challenges Posed by Climate Change, Fisheries, and Aquaculture (The Royal Society of Canada: The 
Academies of Arts, Humanities and Sciences of Canada); and Carol Seals Price and James A. Morris, Jr., 
Marine Cage Culture and the Environment: Twenty-First Century Science Informing a Sustainable Industry, 
NOAA Technical Memorandum NOS NCCOS 164. We have also benefited from being referred to many 
sources on specific aspects of fin-fish aquaculture’s relationship to the environment by members of the 
Knowledge Roster, and in particular by Fred Whoriskey, Cyr Couturier, Inka Milewski and Barry Hargrave, 
all of whom were particularly generous and helpful in bringing to our attention useful sources. Of course, we 
alone are responsible for what we have taken from those sources. 
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impact of aquaculture on marine species other than salmon, which in turn was the subject of a 
separate Knowledge Workshop. 


A key concern with waste feed is that it can contribute to anoxic conditions of the benthic 
environment below fin-fish cages. It does so because it contains nutrients for bacteria in the benthic 
environment that then use up oxygen, reducing the availability of oxygen in the benthic 
environment, which in turn creates less-favourable conditions for a number of marine species. 


We learned that waste feed can be reduced significantly through best practices in feeding methods, 
but it seems clear that some feed will still fall through the cages. The overall impact of waste feed 
on oxic conditions (containing adequate levels of oxygen) is largely a function of the size of the 
operation and feeding method in relationship to water depth and flushing, in combination with 
fallowing periods. The impact of waste feed on the oxic conditions of the benthic environment is 
relatively smaller than the impact from fecal matter, though waste feed interacts cumulatively with 
fecal matter. 


The amount of fecal matter that reaches the benthic environment below a site is largely a function 
of the number of fish per site, the age class of the fish and the biophysical conditions of the site. 
Fecal matter deposit is greatest toward the end of the growing cycle. Of course, as was pointed out 
to us by a number of participants, the deposit of fecal matter from fish is a natural process. The 
main issue is the concentration of fecal matter in a given location as a result of an intensive fin-fish 
operation. The environmental impact from fecal matter is therefore largely a function of stocking 
and density levels in relation to water depth and flushing, in combination with fallowing periods.19 


There is also concern about the accumulation of non-natural substances in the benthic environment, 
which can have adverse impacts on marine life. Possible pollutants include medication from waste 
feed (antibiotics, SLICE), zinc and copper from waste feed and from anti-fouling agents, and 
pesticides used to treat sea lice.20 As we discuss later in this report, we feel that risks and 
uncertainties around these impacts warrant a regulatory approach that seeks to minimize, and 
where possible to prevent, the release of these substances. 


2.3.2 Water Pollution 
Throughout our process, participants expressed concern to us about the impact of fin-fish 
aquaculture operations on water quality. In particular, we heard concerns about the release of 
chemicals (such as anti-fouling agents), medication and pesticides into coastal waters. Concerns 
were also raised by some about fuels and operational discharges, as well as debris and surface 
wastes from aquaculture operations. 


Fin-fish operations in coastal waters contribute to increased levels of zinc and copper through 
waste feed and from anti-fouling agents used in aquaculture operations. There was general 
agreement among participants in the Knowledge Workshop on pollution that increased levels of 


                                                      
19 In the NOAA report Marine Cage Culture and The Environment (Price & Morris), it is stated that “at well 
flushed sites in deep water and with efficient feed management, ecological impacts tend to be minimal and 
confined to the area just beneath the cages.” (iv) 
20 See Knowledge Workshop on Pollution report, at pages 3–4, and Knowledge Workshop on Species Other 
Than Salmon report, at page 2 (under “Updates” at www.aquaculturereview.ca).  



http://www.aquaculturereview.ca/
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zinc and copper are of concern in the marine environment.21 There were different opinions as to the 
extent of the harm posed from the releases of these substances from aquaculture. The contribution 
each of the two major sources makes to the levels of zinc and copper will very much depend on 
conditions at the site, and on operational details, such as the feeding method, and the manner in 
which anti-fouling agents are used. It seems, however, that anti-fouling agents are generally the 
more significant contributor to the release of zinc and copper into the marine environment, 
particularly in the water column. 


Our conclusion, based on the information we received from the Knowledge Roster, is that the 
release of these chemicals should be minimized and eliminated where possible. As elaborated later 
in this report, the chemical treatment of aquaculture equipment to prevent fouling should be 
prohibited under the new regulatory framework. This, in combination with best practices in feeding 
methods, should minimize the release of zinc and copper from aquaculture operations. An ongoing 
goal of further reducing and to eventually eliminate the release of all chemicals, medication and 
pesticides into the environment should be an objective of the regulatory framework. 


Another concern we heard from a number of participants is the release of antibiotics from waste 
feed and fecal matter into coastal waters.22 Concerns associated with this release range from 
contamination of wild fish to the increase of antibiotic resistance of bacteria. We learned that four 
classes of antibiotics are approved for use in aquaculture by Health Canada: oxytetracycline, 
florfenicol, and two types of trimethoprim sulfas.23 We were told that oxytetracycline and 
florfenicol are used but that the trimethoprim sulfas are not. Provincially regulated veterinarians 
oversee the use of antibiotics. 


There was general agreement at the Knowledge Workshop on pollution that bacterial resistance can 
occur over time and that the accumulation of antibiotics, particularly in the sediment, is a 
concern.24 Minimizing the release of antibiotics, through a combination of feeding practices that 
minimize feed waste, and minimizing or eliminating the need to use antibiotics, is therefore clearly 
desirable. 


Many participants were similarly concerned about the release of pesticides, both in feed and in the 
form of “bath treatments.” When pesticides are used it is to treat sea lice infestations. The main 
concerns with pesticides are their acute toxicity, their persistence, and the compounds they break 
down into. Participants in the Knowledge Workshop on pollution generally agreed that the 
pesticides approved for use in aquaculture are designed to break down quickly into less harmful 
substances. Only a few pesticides are approved for sea lice treatment in aquaculture operations in 
Canada. The number is smaller than in other jurisdictions. Some pesticides approved in other 


                                                      
21 See Knowledge Workshop on Species Other Than Salmon report, at page 2. 
22 On antibiotics, other medications and pesticides, the contributions of Dr. Larry Hammell of the University 
of Prince Edward Island at the Knowledge Workshops were incredibly helpful to our understanding of the 
applicable science and veterinarian medicine, as well as of the applicable regulatory systems.  
23 See Knowledge Workshop on Pollution report at page 4. 
24 See Knowledge Workshop on Pollution report at page 1 (summary of discussion). 
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jurisdictions are not approved in Canada due to concern about their persistence in the 
environment.25 


The overall conclusion appears to be that while Canada seems to be taking a more cautious 
approach to the approval of pesticides for use in aquaculture than some other jurisdictions, there is 
good reason to make every effort to minimize the use of pesticides. There has not been a confirmed 
application of pesticides to treat sea lice in Nova Scotia for at least a decade. In other jurisdictions, 
including New Brunswick, operators have had difficulties managing sea lice infestations at their 
operations. The use of SLICE (a commercial chemical treatment) in feed has become ineffective in 
New Brunswick, leaving operators to push for the approval of “bath treatments” of pesticides. 
Furthermore, an unauthorized application in New Brunswick resulted in a significant kill of lobster. 
Our conclusion is that the regulatory framework in Nova Scotia must manage the sea lice problem 
through proper site and species selection, separation distances, and responsible operation of sites, 
with the goal of avoiding the need for either medicinal treatments or the application of pesticides 
by “bath treatment.” 


Other pollution concerns raised include fuels and operational discharges from service vessels, and 
surface wastes and marine debris from operations. In our view, there is no reason why a well-run 
operation would result in any significant impact. There is every reason to think that a well-designed 
and implemented regulatory system will address these concerns. 


2.3.3 Impact on Wild Salmon 
Many of those who participated in our process were very concerned that the growth of marine-
based fin-fish aquaculture in Nova Scotia is one more threat to the already threatened Atlantic 
salmon populations of Nova Scotia’s rivers.26 This concern was strongly and unequivocally 
articulated by organizations that are dedicated to the conservation and protection of the Atlantic 
salmon, including the Atlantic Salmon Federation and the Nova Scotia Salmon Association, and by 
many local salmon conservation associations across the province. It was also communicated to us 
by the Ecology Action Centre and by many anglers. These participants in our process were among 
the strongest advocates for a policy that limited salmon farming to closed-containment systems 
located on land. 


In our Knowledge Workshop on the impact of aquaculture on wild salmon, it was emphasized that 
wild Atlantic salmon face a range of threats that pose greater danger to the survival and recovery of 
wild salmon populations than could be posed by marine-based aquaculture, particularly as it is 
currently practised. It was also emphasized that there is no research showing that the continuing 
decline in the numbers of wild Atlantic salmon at a population scale is significantly caused by 
                                                      
25See Knowledge Workshop on Pollution report at pages 1, 3, & 4. 
26 In the feedback we received on our draft report, the EAC expressed a concern that we had not identified 
the risk that farmed salmon represent to sea trout populations. Because we heard little on this issue in our 
process, including at our Knowledge Workshops where participants were given an open opportunity to 
identify wild species that could be harmed by salmon farming, we are not able to say that the concerns about 
the potential impact of salmon farming on wild salmon populations apply or do not apply to sea trout 
populations. All we can do at this point in our process is to acknowledge the feedback we received on this 
point so that it can be considered and addressed appropriately in the development and implementation of the 
regulatory framework we propose. 
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salmon farming.27 Rather, the combined effect of more fundamental factors, such as loss of habitat, 
acid rain, the legacy of historic overfishing and low population numbers, was stressed.28 


On the other hand, our Knowledge Workshop indicated that particular sub-populations of wild 
Atlantic salmon have been negatively impacted by marine-based salmon farming.29 Research in 
New Brunswick’s Magaguadavic River has shown that wild salmon were entirely displaced from 
that river by the late 1990s through the interbreeding of wild salmon with escaped salmon and their 
offspring.30 It was said that this happened when the industry had a much higher number of escapes 
than it now does. Some debated this on the basis of the number of escapes they believe have 
recently happened in Nova Scotia. Our view is that even accepting that prevention of escapes is 
greatly improved, the research shows that salmon farming can seriously harm wild salmon if 
escapes are not prevented. It is important in this connection that the adverse impact of interaction 
between escaped farmed fish and wild fish is not only a function of the number of escapes but also 
of the number of fish in the wild population. With a smaller population of wild fish, a smaller 
number of escapes may be sufficient to cause an adverse impact on the genetic composition of the 
wild fish population. This is relevant because the number of salmon left in many of Nova Scotia’s 
rivers is very small compared to the number of fish that would have been present in the 
Magaguadavic when salmon aquaculture started in southwestern New Brunswick. 


In our Knowledge Workshop, the discussion of the concern that marine-based fin-fish aquaculture 
can harm wild salmon by increasing their exposure to sea lice infestation and to infectious salmon 
anemia (ISA) was similarly nuanced. On sea lice, it was stated that sea lice levels in Nova Scotia 
are below the levels at which treatment for sea lice would be required.31 It was said that this allows 
aquaculture to be conducted in Nova Scotia, at least for the time being, without use of the 
treatments for sea lice that generate some of the concerns about aquaculture’s broader impact on 
the environment and other species. It might also be concluded from our Workshop that ISA may be 
primarily a concern for the health and well-being of farmed fish.32 


On the other hand, the harm that sea lice are capable of causing to wild salmon was not questioned 
in our Workshop or, for the most part, in any other part of our process. It is also possible, as some 
suggested to us, that the current low prevalence of sea lice is, at least in part, due to the relatively 


                                                      
27 This assessment appears to be broadly consistent with the conclusions of the Cohen commission on the 
decline of the sockeye salmon population in the Fraser River Valley, which are that the decline could not be 
clearly attributed to salmon farming or to any other specific cause: see The Honourable Bruce I. Cohen, The 
Uncertain Future of Fraser River Sockeye: Volume 2 – Causes of the Decline (Commission of Inquiry into 
the Decline of Sockeye Salmon in the Fraser River, 2012). 
28 See Knowledge Workshop on Salmon report at pages 1–7. 
29 See Knowledge Workshop on Salmon report at page 2. 
30 See J.W. Carr et al., “The occurrence and spawning of cultured Atlantic salmon in a Canadian river,” ICES 
Journal of Marine Science 54: 1064–73. 
31 See Knowledge Workshop on Pollution report, at page 4, and Knowledge Workshop on Salmon report, at 
pages 5–7. In response to our draft report, some contested the accuracy of this statement, while others stated 
we had given inordinate and unjustified attention to sea lice, given that it is not a problem in Nova Scotia. In 
providing feedback to our draft report, the ACFFA noted that the Aquaculture Activity Regulations to be 
adopted under the Fisheries Act will require public reporting on all sea lice treatments. 
32 See Knowledge Workshop on Salmon report at pages 3–5. 
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limited scale and wider distribution of the industry in Nova Scotia. In any event, Nova Scotia’s 
objective should be to ensure that sea lice do not become a problem for farmed salmon or wild 
salmon in Nova Scotia. 


On ISA, we were told that current research suggests that farmed salmon are more likely to contract 
pathogenic strains of ISA from wild salmon than the other way around and that wild salmon have 
greater resistance to ISA than do farmed salmon. We heard that ISA is not easily transmitted 
between farmed and wild fish. On the other hand, the Workshop discussion also made it clear that 
there is no definitive knowledge as to how the disease moves between farmed and wild populations 
or as to the severity of the risk it presents to wild salmon.33 


On both the sea lice and ISA risk, we attach importance to the statements made in our Workshop 
and elsewhere in our process that the risk to wild salmon (as well as to farmed salmon) may 
increase and become more difficult to control if salmon farming is allowed to develop in too 
concentrated a fashion. There was also broad agreement with the view that both of these risks, 
along with the risk of genetic disruption through interbreeding, warranted some level of physical 
separation between fish farming and wild salmon habitat and migration routes. While this point 
was made in the context of a discussion about protection of wild salmon from farmed salmon, it 
seems to us that it may also be important to the protection of farmed salmon from wild, at least 
where the number of wild salmon is large enough to increase sea lice or ISA risk to farmed salmon. 


Another consideration is important to our conclusions on the emphasis that the regulatory 
framework should place on the protection of wild salmon. It is crucial to keep in mind the 
threatened status of the wild Atlantic salmon population. Some populations of Atlantic salmon 
have been declared an endangered species, and other populations, including some in Nova Scotia, 
either are or are likely to be considered for the same designation. But whether individual 
populations are or are not formally declared to be endangered, all wild salmon populations in Nova 
Scotia are clearly in jeopardy. In our view, this calls for a precautionary protective approach to all 
human activities that potentially add to the difficulty facing the wild salmon population, including 
aquaculture.34 The fact that other activities also need to be better controlled if salmon populations 
are to be protected and have a chance to recover is a good argument for better management or 
regulation of those activities but not a good argument for developing or conducting aquaculture on 
the basis that the risk it poses to wild salmon populations is small or unimportant. If the cumulative 
adverse impact is significant, any human activity that contributes to the cumulative impact is of 
concern. 


                                                      
33 Ibid. 
34 In their response to our draft report the ACFFA stated, “It is not accurate or science-based to conclude that 
salmon farms have had a significant impact on wild salmon populations in Nova Scotia.” We have not 
reached that conclusion, nor do we base our recommendation on that conclusion.  
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2.4 Request for a Permanent Moratorium on Marine-Based Fin-Fish 
Aquaculture 


We were urged by many to recommend a permanent moratorium on licensing of additional fin-fish 
aquaculture sites in coastal waters.35 Almost as often, we were urged to recommend the 
discontinuation of existing marine-based fin-fish operations. We were told that these 
recommendations were warranted for multiple reasons, including the adverse impact of fin-fish 
aquaculture on the marine environment and coastlines; the risk that fin-fish operations pose to wild 
salmon populations; the incompatibility of fin-fish aquaculture with the fishing industry, 
particularly the lobster fishery; the negative impact of fin-fish aquaculture on the lives of those who 
live on the coastline in proximity to fin-fish sites; and the inability of regulation, even of good 
regulations effectively enforced, to address the problems.36 


Usually, those who proposed a permanent moratorium argued that fin-fish aquaculture should be 
restricted to contained facilities located on land.37 The primary rationale was to avoid the pollution 
of the marine environment associated with marine-based operations, and concern about risk to wild 
salmon populations.38 In effect, proponents of limiting fin-fish aquaculture to land argued that 
because of the adverse impacts of marine-based operations and the technical and economic 
viability of contained land-based systems, the latter should be the only kind of fin-fish aquaculture 
allowed.39 In opposition to these views, some people in the industry argued that a land-based 
industry was not technically or economically viable, at least not at the scale needed to replace the 
marine-based salmon farming industry.40 


                                                      
35 There was partial support at the Roundtable for the recommendation that “the Province should not approve 
new open-pen finfish operations until the new regulatory regime is in place.” (Roundtable Final Report, 22) 
36 See the ECELAW report Aquaculture Regulation in Nova Scotia: Overview of the Regulatory Framework 
and Considerations for Regulatory Reform, at pages 7–11, for more discussion of the calls for a moratorium 
and about public concern about for aquaculture projects more generally, particularly within the context of the 
need for more transparency. 
37 This view was not adopted by the Roundtable, as a recommendation along these lines (“No new open-pen 
operations should be approved, and all existing open-pen operations should be removed from coastal waters 
within five years”) was not supported, with more no votes than yes and maybe votes combined. (Roundtable 
Final Report, 23) 
38 This can be seen in the recommendation, which received partial support at the Roundtable, that “the 
regulatory framework should encourage and facilitate the development of closed containment aquaculture 
operations to reduce waste, disease and parasite transfer to wild fish populations.” (Roundtable Final Report, 
22) 
39 There was partial support for a recommendation that the province “commission a detailed comparison of 
the economic, social and environmental impacts of closed containment and open pen fish farming to include 
true cost evaluation.” (Roundtable Final Report, 16) 
40 There is a range of views on the viability of land-based systems. The Gardner Pinfold study Feasibility of 
Land-Based Closed-Containment Atlantic Salmon Operations in Nova Scotia noted that closed-containment 
salmon aquaculture is recognized to be technically feasible, but concluded that it is not financially feasible, 
“given current cost estimates and price assumptions used in this report” (p. i). The DFO studied closed 
containment in the context of British Columbia in 2010 and found “a positive net income” for both closed-
containment and marine-based aquaculture but noted that the former is “considerably more sensitive to 
market forces” largely as the result of “high initial capital investment and subsequent associated costs” (p. 
vi). The Conservation Fund’s Freshwater Institute and the Atlantic Salmon Federation looked at feasibility in 
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Our mandate assumes the continuing existence of an aquaculture industry to be regulated. Nova 
Scotia can, however, have an aquaculture industry with or without marine-based fin-fish 
aquaculture and with or without expanding this sector of the industry. We have carefully 
considered the views expressed to us, particularly those from people with residences close to 
marine-based fin-fish aquaculture sites, that Nova Scotia’s new regulatory framework should 
regulate marine-based fin-fish aquaculture by prohibiting it or its expansion. 


Our conclusion is that the regulatory framework should not be prohibitory. Our reasons are as 
follows: 


• The risks associated with this kind of aquaculture, while serious, do not warrant a prohibitory 
approach, provided that they are otherwise addressed by responsible operation and by a 
robust regulatory framework. 


• The risks and impacts associated with marine-based fin-fish aquaculture can be significantly 
reduced through effective regulations.41 


• Through incremental development and continuous improvement to minimize negative 
environmental and social impact while maximizing benefits, marine-based fin-fish 
aquaculture has the potential to make an important contribution to sustainable prosperity in 
Nova Scotia. 


• A diverse industry that includes marine-based operations and land-based operations is more 
likely to be resilient in responding to future changes, including changes in market conditions 
and climate change. 


• A prohibitory approach would apply a different standard to aquaculture than is applied to 
other industries that pose comparable levels of risk and that are regulated under regulatory 
frameworks that do not prohibit but regulate. 


• In the context of our mandate to develop a regulatory framework that integrates 
environmental, social and economic objectives and the conclusions of the One Nova Scotia 
Commission on the state of Nova Scotia’s economy, the potential contribution of marine-
based fin-fish aquaculture to Nova Scotia’s economy calls for a policy approach that 
addresses the risks through responsible development and robust regulation rather than 
prohibition. 


                                                                                                                                                                 


their report Freshwater Growout Trial of St John River Strain Atlantic Salmon in a Commercial-Scale, Land-
Based, Closed-Containment System (Summerfelt et al.) and concluded that closed containment was 
technically feasible, finding that “Atlantic salmon can be reared from port-smolt (~340 g) to harvest size (4–
4.6 kg) within approximately 12 months in a land-based, freshwater, closed-containment system.” (p. 6) 
41 A good deal of the feedback we received on our draft report questioned our conclusion that marine-based 
fin-fish aquaculture can be effectively regulated, but we stand by that conclusion. It seems clear to us that it 
is a conclusion reached by many others, as indicated by the NOAA report Marine Cage Culture and The 
Environment (Price & Morris), which notes that concerns about the “potential impacts to water quality, 
sediment chemistry, benthic communities, marine life and sensitive habitats” (ii) can be addressed in the 
context of the Agency’s role in implementing “policies and regulations which safeguard our marine and 
coastal ecosystems” (i), and other documents. The critical issue is the effectiveness of the regulation. 
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At the same time, we conclude that the regulatory framework for aquaculture needs to be greatly 
strengthened in preventing fin-fish aquaculture from taking place in coastal waters that are not 
suitable for that kind of aquaculture. 


In reaching these conclusions, we have not accepted the argument made by some that land-based 
closed-containment systems are not a viable option in salmon aquaculture. Based on all we have 
heard, we think this sector holds considerable promise, and the viability of such systems is still in 
the process of being determined as market conditions evolve and innovative entrepreneurs work to 
respond to the growing market demand for sustainably produced salmon. In that context, we think 
Nova Scotia is fortunate to have significant activity taking place in its aquaculture industry on land-
based closed-containment systems. Through our process, we heard often about the activities of 
Sustainable Blue, which is working with new technology to become one of the first companies in 
the world to grow salmon at a commercial scale in a land-based system. We also learned that the 
Nova Scotia industry includes people who worked on some of the earliest projects done anywhere 
in the world on the application of closed-containment systems to salmon farming, which happened 
in Nova Scotia. Meanwhile, land-based systems are being used in Nova Scotia to produce Arctic 
char, trout, halibut (juveniles and adults) and Atlantic salmon smolt. Assuming viable commercial-
scale closed-containment systems are going to be developed somewhere, it could be a tremendous 
benefit to Nova Scotia’s future in aquaculture if that were to happen in Nova Scotia. For that 
reason, we think one of the objectives of Nova Scotia’s efforts to develop its aquaculture industry 
should be to establish the Nova Scotia industry as a leader in the development and deployment of 
closed-containment systems for salmon aquaculture. 


We do not, however, accept the argument that marine-based fin-fish aquaculture should be 
prohibited if and when closed-containment systems are shown to be technically and commercially 
viable. What we have heard leads us to conclude that even if the commercial viability of closed-
containment options is established, it will be a long time, if ever, before they are capable of 
producing the volume of salmon currently demanded by the market and produced by the marine-
based industry. Provided that Nova Scotia’s marine-based industry is conducted responsibly 
subject to robust regulation, we do not think Nova Scotia should limit itself to one kind of salmon 
aquaculture when and if the commercial viability of land-based systems is established. Instead, we 
agree with those who submitted to us that the relationship between marine-based and land-based 
systems could be economically synergistic if Nova Scotia were to aim to be at the leading edge of 
developing closed-containment systems and low-impact marine-based salmon farming. This would 
build and reinforce Nova Scotia’s brand as a leader in the sustainable farming of salmon, whether 
done at sea or on land. In that world, Nova Scotia’s closed-containment and marine-based farmers 
might both sell more product than each might otherwise. 


It is critical that we stress the following point: our conclusion that we should not recommend a 
permanent moratorium assumes the adoption and effective implementation of the regulatory 
framework we have outlined in this report. 


2.5 Fin-Fish versus Shell-Fish 
Our mandate was to develop a regulatory framework for the whole of aquaculture, not just for fin-
fish aquaculture. This means our mandate extends to the shell-fish industry, which includes the 
producers of oysters and mussels. It also extends to plant aquaculture, where Nova Scotia is a 
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leader largely due to the success of Acadian Seaplants. However, although we heard lots about fin-
fish aquaculture and a good deal about shell-fish aquaculture, we heard very little about plant 
aquaculture. 


Currently, the legislative framework for the regulation of aquaculture found in the Fisheries and 
Coastal Resources Act subjects fin-fish and shell-fish aquaculture to the same regulatory 
framework. The differences between the two branches of the industry, particularly in the nature and 
level of risk each poses to the environment, is addressed in the administration of the regulatory 
framework through the licensing process. Specifically, they are reflected in the different terms and 
conditions that get written into the licences for each. 


Our process suggested that concerns about the environmental impact of aquaculture are largely 
focused on fin-fish aquaculture. More broadly, it suggested that opposition to growth in 
aquaculture is concentrated on fin-fish aquaculture and is much more intense in relation to fin-fish 
aquaculture than to shell-fish aquaculture. In addition, we heard positive things about how shell-
fish aquaculture is perceived much more frequently than we heard positive things about the 
perception of fin-fish aquaculture. 


At the same time, we heard similar concerns about how shell-fish and fin-fish aquaculture are 
regulated in relation to the impact of aquaculture on communities and other users of coastal waters. 
For example, although the concerns were more intensely and consistently expressed relative to fin-
fish aquaculture, we heard concerns in communities close to both kinds of aquaculture regarding 
inadequate transparency about proposed aquaculture developments, inadequate opportunities for 
community participation in the regulatory process, and inadequate response to community concerns 
about the impact of aquaculture on boating and other recreational activities, fishing and the beauty 
of coastal waters. 


The regulatory framework for aquaculture needs to treat fin-fish and shell-fish aquaculture 
differently as regards their respective potential impacts on the environment. We also think, 
however, that improvements in the regulatory framework relative to the potential impact of 
aquaculture on communities, including the opportunities the framework provides to citizens to be 
informed about and to participate in the regulatory process, should in general be applicable to both 
kinds of aquaculture. Even there, however, some attention needs to be given to the differences 
between the two kinds of aquaculture, including the smaller scale of many shell-fish operations. 


2.6 Regulation and Scale of Operation 
A related but distinct issue is the interaction between regulation and the structure of the aquaculture 
industry. On the one hand, we heard that the salmon farming industry is increasingly dominated by 
industrial-scale operations. This scale of operation can increase the nature and scale of 
environmental risk associated with salmon and others kinds of fin-fish aquaculture. It therefore 
leads to calls for increases in regulatory oversight and for tighter and more demanding regulatory 
requirements. 


On the other hand, we heard that heightened regulatory requirements tend to be much more 
burdensome for smaller operators than for larger ones. The result of across-the-board increases in 
regulatory requirements designed to address the risks associated with larger-scale operations can be 
to increase the competitive advantage that large-scale operators already have over smaller-scale 
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operators. It was pointed out to us that this could be somewhat ironic in a Nova Scotia context, 
given the level of support we heard for smaller-scale indigenous companies that many people say 
are the kinds of companies that should be supported. 


The dynamic relationship between operational scale and regulatory responses to operational scale 
are well recognized in the literature on regulatory design and administration.42 Particular attention 
is paid to the problem that heightened regulatory requirements present to small and medium-sized 
enterprises (SMEs). Any good regulatory framework needs to grapple with these dilemmas, while 
recognizing that there are no simple or comprehensive solutions. Large-scale operators must be 
appropriately regulated. At the same time, regulation must be feasible not only for them but for 
smaller operators too. 


A range of options is available to achieve and maintain the necessary balance between these 
objectives. One is to ensure that the requirements imposed by the regulatory framework on large 
and small operators are proportionate to the risks that the framework is intended to control. This 
minimizes the extent to which the additional burden the framework places on small operators is 
unnecessary. A second option is to ensure the framework leaves regulated organizations with 
reasonable levels of flexibility as to how they implement or meet the regulatory requirements. This 
gives smaller operators the opportunity to adopt approaches to implementation that are more 
feasible for them than the approaches followed by larger organizations. A third option is for the 
regulatory agency, often in partnership with industry associations, to invest in programs that assist 
SMEs in meeting their regulatory obligations. This responds directly to the issues of capacity that 
often are the core barriers faced by smaller organizations when they are faced with higher 
regulatory requirements.43 


Each of these options has informed the development of our proposed regulatory framework for 
aquaculture on Nova Scotia, and needs to inform the more-detailed design and implementation of 
the regulatory system for aquaculture. 


2.7 Prescriptive versus Performance-Based Regulation 
Above, we note that use of regulations that require performance (i.e., outcomes) rather than 
compliance with prescriptive rules is one of the options for designing a regulatory framework that 
works for both large- and small-scale businesses. In the feedback we received to our draft report, 
we were urged to reconsider the extent to which we had then proceeded to recommend a regulatory 


                                                      
42 See, for example, Neil Gunningham, “Regulating Small and Medium Sized Enterprises,” Journal of 
Environmental Law (2002) 14(1): 3–32. 
43 We think it is important that we stress the option that is not considered in this paragraph, which is to design 
different regulations for large companies and for small companies. This is because in the feedback we 
received on our draft report, it was clear that some thought this is what we were suggesting or asked for 
clarification as to whether this is what we were suggesting. We agree with the concern that prompts this 
feedback: that treating small and large companies engaged in activity that presents the same risk of adverse 
impact differently on the basis of company size is unfair, leads to arbitrary and hard-to-justify distinctions 
and is also likely to distort business decision making. On the other hand, we think that differences in the scale 
of operations, whether the operations are owned and operated by large or small companies, can be relevant to 
what is required by regulation to the extent that differences in scale mean differences in the nature and extent 
of the risk of adverse impact.  
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framework that was viewed as being too or unnecessarily prescriptive. We therefore think we 
should make a few comments on the general question of prescriptive and performance-based 
regulation. 


First, it is obvious to us that the regulation of aquaculture must unavoidably include a significant 
element of performance-based regulation. Licensed operators are in control of aquaculture sites, 
not DFA or federal regulators, and no increase in the intensity of regulation could change that. The 
Environmental Monitoring Program that currently exists in Nova Scotia, which is like the 
monitoring programs that exist in other jurisdictions, reflects this reality. It is the core tool the 
regulatory system uses to hold operators accountable for exercising their control over licensed sites 
in ways that achieve the outcomes the regulatory system wants in the area of environmental 
performance. It is also a very good example of performance-based regulation. 


Second, contrary to the view of some that either prescriptive regulation (often called command and 
control regulation) or performance-based regulation is inherently and always superior to the other, 
the literature suggests that each mode of regulation has a different combination of strengths and 
weaknesses that makes one of them more suitable or called for than the other in different 
circumstances.44 Further, the literature suggests that the effectiveness of regulation often depends 
more on how prescriptive and performance-based regulation are combined to work together than on 
whether a regulatory system is in general a prescriptive or a performance-based system.45 These 
points being made, we recognize that performance-based regulation plays an important role in 
industries that, like aquaculture, are not generally amendable to point-source discharge regulation 
and in which interaction between the regulated activity and the environment varies significantly 
with site-specific conditions.46 Another relevant advantage of performance-based regulations is 
their generally greater capacity to evolve as knowledge, conditions and technology evolve. 


Third, what is prescriptive and what is performance-based is often a subjective thing. For example, 
we understand we are proposing changes to the licensing process for aquaculture in Nova Scotia 
that will make the process of licensing more prescriptive then it currently is. At the same time, the 
process we propose is performance-based in multiple ways. It will, for example, require applicants 
for a licence to show high performance in engaging with, and building constructive relationships 
with, communities. 


Fourth, for reasons laid out throughout this report, we think the regulatory framework for 
aquaculture in Nova Scotia needs to be more prescriptive in a range of its elements than it currently 
is. This is particularly important in respect to the process of regulation and the basic standards or 
outcomes that the regulatory system should achieve. At the same time, it is critical to the 
framework’s success that it continue to be performance-based in light of the key reality that 


                                                      
44 See, for example, Gunningham, “Environment Law, Regulation, and Governance,” Journal of 
Environmental Law (2009) 21(2): 179–212. 
45William Howarth, “Global Challenges in the Regulation of Aquaculture,” in David VanderZwaag and 
Gloria Chao (eds.), Aquaculture Law and Policy: Towards Principled Access and Operations, p. 13. 
46 Neil Craik, Subsidiarity and Environmental Federalism: The Emergence of “New Governance” in Finfish 
Aquaculture in Canada.”  
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aquaculture’s success in meeting the objectives of the framework will ultimately depend on how it 
is developed, managed and conducted by the industry. 


Finally, in light of the feedback we received on performance-based versus prescriptive regulation, 
we have adjusted some of our specific recommendations in order to ensure we have the right 
combination between the two kinds of regulation. Specifically, in recommending a change of the 
basic architecture of the system from one extensively based on administrative discretion to one 
more strongly based on legislated responsibilities, we have adjusted, where appropriate, the 
language we use to leave appropriate and necessary scope for administrative decision making, 
adaptability and flexibility. The key rationale for these adjustments, which are noted where they 
have been made, is to ensure that the proposed regulatory framework has both the strength of a 
more-detailed statutory foundation and the necessary scope to deal with the variable and changing 
conditions in a diverse industry. 


 


3. FOUNDATIONAL ELEMENTS OF THE REGULATORY 
FRAMEWORK 


A regulatory framework includes, but is much more than, the rules of regulation. Regulation 
encompasses rules (and other kinds of regulatory standards), but it also encompasses the policy 
choices behind those rules and standards and the entire process by which the rules and standards 
are implemented and enforced. 


The effectiveness of a regulatory framework therefore depends on many variables and factors in 
addition to the content of the rules and standards. Our process leads us to conclude that the current 
regulatory framework is not working optimally because of a number of factors that will not be 
addressed by changing the rules of aquaculture in Nova Scotia. Although we think changes in the 
rules are also required, these changes will not be effective in producing the improvement in 
regulation that we think is required unless these other factors are addressed. 


3.1 Attitudes 
The regulation of aquaculture in Nova Scotia reflects an attitude within the provincial government 
that needs to change if regulation is to become effective and trusted as being effective. The attitude 
in question is one that assumes that the concerns held by members of the public and local 
communities about the impact of the industry, especially about the environmental impact of 
marine-based fin-fish aquaculture, are overstated, unsubstantiated and based on a not-in-my-
backyard syndrome. It is an attitude that is too quick to blame opposition to the industry on those 
complaining and not sufficiently critical of the industry’s responsibilities for the opposition it faces. 
In the regulatory process, these attitudes manifest themselves as insufficiently rigorous and 
transparent regulation, which often ends up being understandably perceived as more concerned 
with defending the industry from its opponents than keeping the industry accountable for its 
performance and impact. 


Within the industry, we saw evidence of a similar set of attitudes at play. To be fair, we heard 
many people from the industry speak of the industry’s accountability for the opposition it faces, 
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and also to the role that the industry must play in gaining and maintaining public and community 
support. But we also detected a tendency to portray opposition as illegitimate, in some cases 
because it came from those who summer in Nova Scotia but do not live here year-round or because 
it was perceived as being orchestrated or bankrolled by national and international environmental 
groups that are dedicated to the destruction of the industry for ideological reasons. Sometimes, it 
was suggested to us that the difficulty the industry faces in getting new sites approved by regulators 
is the reason why the industry has lost social licence, overlooking the more likely possibility that 
the industry’s loss of social licence accounts for the difficulties the industry increasingly faces in a 
regulatory process that seems to us to be geared to support the growth of the industry. 


From the community perspective, we of course recognize the right of members of the public to 
hold whatever views they wish to hold about the industry or the role of the government in 
promoting it or regulating it. We are particularly aware that many who spoke to us live close to 
aquaculture operations while we do not, and that for many, frustration with the current regulatory 
process has understandably shaped their current view of the industry. That said, we are left with the 
view that the demonization of the industry we sometimes heard occasionally came close to 
overshadowing the very real problems we heard about that the regulatory framework must clearly 
address. 


Some of the calls for regulatory protection that were conveyed to us were disproportionate to the 
risks posed by aquaculture and to how comparable levels of risk created by other industries are 
addressed. We not only understand the inability of regulators to meet those expectations, we also 
question whether it would be sensible public policy for them to do so given the level of resources 
such an effort would require. We also must comment that although there are very real and 
legitimate concerns about the impact that certain kinds of aquaculture may have on other ways of 
making a living, we question the unwillingness we sometimes heard to acknowledge any value in 
the wealth and jobs created by aquaculture, an industry that has been in the province for at least 40 
years and that is currently worth almost $50 million dollars in annual sales.47 


Sometimes, this unwillingness seemed to reflect the kinds of attitudes to economic development 
that the One Nova Scotia Commission concluded are working against Nova Scotia’s very viability 
as a province. It seems clear to us that for the benefit of all Nova Scotians, it will be critical that a 
new regulatory approach to the industry be accepted by those suspicious of the industry – both as a 
fresh start and as an opportunity by government and industry to establish constructive relationships 
with local communities and other users of coastal waters. While changes in attitude within 
government and industry are a precondition for progress, an openness to change among those who 
have felt disenfranchised by the regulatory process in the past will be a critical ingredient to 
reaching the goal of ensuring that aquaculture contributes to sustainable prosperity, particularly in 
rural Nova Scotia. 


                                                      
47 As was pointed out to us during the public meetings we held to receive feedback on our draft report, this 
number does not reflect the net economic benefit to Nova Scotia. It is merely a number that offers a sense of 
the size of the industry.  
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3.2 Social Licence 
Social licence refers to the informal permission that society or a segment of society, such as a local 
community, does or does not give to an industry, an activity or a project. The relationship between 
social licence and formal regulation is complex. On the one hand, effective regulation can help to 
create, reinforce and sustain social licence. On the other hand, the presence or absence of social 
licence can be one of the key determinants of the effectiveness of regulation. 


Our conclusion is that the aquaculture industry in Nova Scotia, particularly marine-based salmon 
farming, has a social licence problem.48 Fair or unfair, this reflects a perception that the industry is 
a significant polluter of the marine environment, using practices that are not sustainable for 
ecosystems, or the health of the fish that are farmed, or the wild fish or other aquatic life that comes 
into proximity with “open-net pens,” frequently called “feed lots” by their detractors. 


In our process, we heard polarized views on the question of social licence. From an industry 
perspective, the message sometimes seemed to be that social licence depends on industry and 
regulators staring down the unreasonable opposition and working with those in society who are 
prepared to have an open mind and to accept the facts. From an oppositional perspective, we 
sometimes were flatly told that no amount of regulation could solve the social licence problems of 
an inherently unsustainable industry. But from both perspectives, we also heard many more 
nuanced opinions that recognized the vital contribution that regulation could make in helping the 
industry’s social licence problem by helping the industry avoid or fix the problems it has 
encountered in the past. 


Our conclusion is that for fin-fish aquaculture to develop in Nova Scotia, the social licence 
problem will have to be addressed. If the development of fin-fish aquaculture continues in the 
absence of improved social licence, there is a real possibility that the social licence of aquaculture 
in general may come into doubt. Already, we see some evidence of that happening. Our process 
leads us to the conclusion that the social licence problem is deeper than the ineffectiveness and 
non-responsiveness of the current regulatory framework. But it also leads us to conclude that the 
social licence issue cannot be addressed unless the effectiveness of the regulatory framework is 
significantly improved and is seen to be improved in visible and tangible ways. 


This does not mean additional levels and layers of regulation and oversight for the purpose of 
showing an increase in regulation. Even if that approach mitigated the social licence gap, which is 
unlikely, it would cause other kinds of barriers to the health of the industry. What it does mean, at a 


                                                      
48 In our draft report, we said, “There seems to be widespread agreement that marine-based fin-fish 
aquaculture does not currently enjoy high social licence in Nova Scotia or across Canada.” The ACFFA 
stated that this was incorrect because research commissioned by the aquaculture industry shows high support 
for aquaculture in the communities in which the industry operates and because opinion surveys conducted by 
Corporate Research Associates shows that the majority of Nova Scotians support the expansion of salmon 
farming. We do not agree that this shows our original statement was incorrect, but we do accept that it was 
worded too broadly. Meanwhile, given all that we heard in our process, including from most of those we 
spoke to from the industry, we can and do conclude that the industry has a social licence problem. What 
differs is what people attribute this problem to, as we indicate in the following sentences. For some, it is the 
conduct or track record or business model of the industry. For others it is because of well-financed 
ideological campaigns of opposition and/or weak or inconsistent government policy or decision making.  
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minimum, is regulation that deals directly and responsively with the real and legitimate issues that 
the industry must address if it is to enjoy better social licence. 


We think, however, that Nova Scotia should aim higher than the minimum. Our mandate asked us 
to consider the regulation of aquaculture in light of the Environmental Goals and Sustainable 
Prosperity Act49 and the priority it places on development that is sustainable because it integrates 
economic, social and environmental aspirations. In that context, we propose below that one of the 
goals of the new regulatory framework should be to contribute to a Nova Scotia brand of 
sustainable aquaculture that produces the highest-value products for the lowest possible 
environmental impact while maximizing social value. 


3.3 Discretion 
All regulatory frameworks give discretion to the regulator. In complex regulatory frameworks that 
govern the conduct of an industry, it is typical for the regulator to be given considerable discretion 
by the legislation that implements the framework. This is essential to the ability of regulators to 
deal with variations among the nature, scale and context of the activities that are regulated. It is 
also essential to the ability of the regulatory framework to evolve and change to reflect changing 
conditions driven by economics, technological innovation, new scientific knowledge or changing 
social values. 


There is, however, a balance to be struck between the extent of the reliance on discretion and the 
laying out of the basic elements of the regulatory framework in legislation, whether it be in the 
statute enacted by the legislature or in the regulations that get made as authorized by the statute. 
Too much reliance on discretion can mean that the regulatory framework is little more than the sum 
total of the specific decisions made by the regulator. This is a problem on multiple levels. 
Regulators are provided with little guidance in how they are to carry out their work. Regulated 
businesses can be unsure of what is expected of them and uncertain of when and how those 
expectations will change. The protection provided to the people and the values the regulations are 
intended to protect can be uncertain and variable. Most broadly, there can be a concern that the 
framework is delegating not just administrative but law-making authority to regulators without 
making them subject to the kinds of transparency and accountability generally applied to law-
making. 


Our conclusion is that the regulatory framework currently in place under the Fisheries and Coastal 
Resources Act50 and Regulations is too heavily dependent on regulatory discretion.51 We believe 
that a number of the concerns we heard from communities and from industry about the current 


                                                      
49 SNS 2012 c 42. 
50 SNS 1996 c 25; as amended by SNS 1999 c 2; as amended by SNS 2001 c 6, s 108; as amended by SNS 
2005 c 50, s 1; as amended by SNS 2010 c 51; as amended by SNS 2012 c 22 [hereinafter “SNS 2012 c22”]. 
51 This conclusion is also reached by ECELAW, which recommends that “government regulators should 
consider establishing a regulatory framework for aquaculture that reduces Ministerial discretion, providing a 
more consistent and predictable regulatory approach” in the report Aquaculture Regulation in Nova Scotia: 
Overview of the Regulatory Framework and Considerations for Regulatory Reform, 22–23. In providing 
feedback on our draft report, the ACFFA questioned this conclusion, saying it was not supported by evidence 
and facts. All we can say is it is one of the core conclusions we came too over the course of our mandate, and 
it is supported by feedback we have received throughout our process from a broad range of stakeholders. 
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framework are exacerbated by the extent to which the framework operates almost entirely through 
regulatory discretion. For example, community concerns about the content and adequacy of the 
rules under which aquaculture operates is understandable given that those rules are 
overwhelmingly found in the terms and conditions of each operators lease and licence. Similarly, 
industry concerns about the predictability and dependability of regulatory decision making is partly 
a result of the open-ended nature of the discretion the legislation gives to the Minister of Fisheries 
and Aquaculture. 


In the regulatory framework we have proposed, regulatory discretion would be limited in various 
respects. Where discretion necessarily remains, it would be subject to clearer and more specific 
legislative guidance as to how it is to be exercised. 


3.4 Capacity 
Throughout our process, a recurring theme was inadequacy of the regulatory resources at the 
disposal of the DFA to carry out effective regulation. Frequently, it was pointed out that the 
Department had only a single boat at its disposal and that it often depended on operators for 
transportation to and from aquaculture sites. 


Another aspect of the capacity issue was the dependency of the DFA on the DFO for the science 
the DFA needs to understand and address the issues that the regulators of aquaculture must address 
if they are to be “world class.” 


Our discussions with regulators in other jurisdictions served to confirm the widespread concern 
about the Department’s regulatory capacity. These discussions confirmed that it is not just 
regulators in jurisdictions such as Norway that have significantly more resources at their disposal 
but also neighbouring jurisdictions like New Brunswick and Newfoundland and Labrador. We 
were particularly impressed by what we heard about the level of commitment to building policy, 
science and regulatory capacity in the latter province, where there seems to be a clear 
understanding that a strategy to support significant growth in the industry would fail if it were not 
accompanied by proportionate growth in the capacity of government to regulate a growing 
industry. 


In discussions of regulatory effectiveness, there is tendency to emphasize issues such as the relative 
merits of different kinds of regulation. For example, a typical debate will be between a model of 
regulation that requires performance or outcomes (usually supported by industry) and a model of 
regulation that prescribes the rules that industry must follow and stresses the punishments industry 
will face when the rules are broken (often supported by environmentalists). While these debates are 
important, it is equally important to recognize that both kinds of regulation depend for their 
effectiveness on the level of resources put into their implementation. In fact, in the academic 
literature on regulatory design and practice, there is growing recognition that adequate regulatory 
capacity is a foundational, and perhaps the foundational, determinant of regulatory effectiveness.52 


                                                      
52 For example, in a report on a comprehensive framework for regulating agriculture, it has been observed 
that “whilst improved regulatory practices are vitally important, these will only deliver the promised benefits 
if they sit within an institutional architecture that is efficient, and if they are appropriately resourced” – Paul 
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It follows that a critical component of a new regulatory framework for aquaculture in Nova Scotia 
is a significant increase in the capacity of regulators to implement the framework. We are not in a 
position to quantify the scale of the increased capacity required. But we can with confidence say 
significant increased capacity is needed at least in the following areas: in the number of 
knowledgeable and experienced regulators in the field, in the equipment available to the officers in 
the field, in the capacity of the Department in the area of veterinary medicine and fish health and 
welfare more generally, and in the access of the Department to scientific research capacity. 


Our last comment in this regard is that although the required capacity building will entail a cost, it 
will also represent an opportunity. Through our process, we were struck by the number and range 
of experts on aquaculture doing world-class work in Atlantic Canada. We were also struck by what 
we were told by these experts, which was that much of the available research on the impacts of 
aquaculture has been done on other parts of the world, leaving many unanswered questions about 
its applicability to Atlantic Canada and to Nova Scotia in particular. If Nova Scotia is serious about 
building a world-class regulatory framework, it needs to fill these knowledge gaps. It can do so by 
developing deeper and longer-term collaborations with the scientific community that is already 
present in the region. If it did so, it would make a major contribution to building that base of 
expertise and to deriving another layer of economic and social benefit from the industry. Moreover, 
the results of the collaboration would undoubtedly be research that would be of value not only to 
regulators but to the industry and its capacity to make environmentally sustainable and socially 
valuable contributions to Nova Scotia’s economy. 


3.5 Emphasis on Compatibility with Other Uses 
In our process, we heard from a broad range of participants about the compatibility (or 
incompatibility) of various forms of aquaculture with other uses of public resources, particularly in 
coastal waters. We heard concerns from industry members who felt that private property owners 
treat coastal waters as their exclusive domain, refusing to share this public resource with the 
industry. We also heard from the aquaculture industry that there are many land-based threats to 
coastal waters that also threaten the aquaculture industry, such as nutrient runoff from agriculture 
operations, and inadequate sewage treatment. 


We heard from some members of the fishing community that they depend on this public resource, 
and that they are concerned that aquaculture may pose an unacceptable risk to the inshore fishing 
industry. We heard from tourism operators that they rely on pristine coastal waters to attract 
tourists to their operations, and that aquaculture is a threat to their industry. 


Others see opportunities for collaboration and synergies. We heard from some members of the 
inshore fishing industry that they see opportunities to combine fishing and aquaculture as a way to 
diversify opportunities in rural communities. Similar comments were made by some tourism 
operators, who saw mussel farms as tourist attractions. 


In some cases, the divergent views on the compatibility between coastal aquaculture and other uses 
of coastal waters are a result of scientific uncertainty about the impacts of the various activities, 


                                                                                                                                                                 


Martin et al., Developing a Good Regulatory Practice Model for Environmental Regulations Impacting on 
Farmers, at ix. [emphasis added]  
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how these activities interact with each other and how they cumulatively affect natural systems. In 
many cases, however, compatibility is a matter of mutual adjustment and accommodation in the 
best interest of all. This requires a willingness to engage with one another openly and to look for 
mutually acceptable solutions that ensure compatibility and maximize synergies. 


We were frequently reminded in our process that the waters on which aquaculture is conducted are 
public waters. We were told that aquaculture had the effect of privatizing the benefit of this public 
resource by depriving others of its use, particularly those who live in communities close to 
aquaculture operations. We were also told that the lease payments and licensing fees charged to 
aquaculture businesses were not proportionate to the value these businesses obtained from using 
and, in the view of many, damaging, a public resource. 


The regulatory framework we have proposed responds to these valid perspectives in multiple ways. 
It does so keeping in mind that coastal waters do not belong to those to whom they are leased for 
aquaculture or to those who live in proximity to or are licensed to fish in them. They belong to 
everyone in Nova Scotia, and it is the responsibility of the government to ensure they are used and 
managed for the benefit of the people of Nova Scotia as a whole. 


3.6 Promoting, Enabling and Using Research 
The effectiveness of regulation in aquaculture is greatly dependent on research that allows the 
environmental and socio-economic impacts to be understood, mitigated and ameliorated where 
they are negative, and accentuated where they are positive. In our process, we heard quite different 
views as to whether the current regulatory framework was properly and defensibly grounded on 
what science and local and traditional knowledge53 say about the potential impacts of aquaculture, 
especially of marine-based fin-fish aquaculture. There were frequently asked questions about the 
capacity of the DFA to apply research evidence in the regulatory process. Often, the context for 
these questions was the perception that the DFO is doing less aquaculture research than it has 
historically, making the provincial role in research all the more important.54 A recurring theme in 
our conversations with researchers was that what is most needed is research on the interaction of 
aquaculture with the environment in Nova Scotia, which is different in important respects from the 
environments in which a lot of the research on aquaculture has been carried out.55 The result is that 
on a range of scientific questions for which there is a significant body of research, the research has 
not been done to confirm the applicability of that research to Nova Scotia. 


We think the future effectiveness of the regulation of aquaculture in Nova Scotia will depend on an 
increase in the DFA’s capacity to identify the questions on which it needs research to be done and 
in its capacity to make regulatory decisions on the basis of its own independent understanding of 
                                                      
53 There was qualified support at the Roundtable for the recommendation that, “Mi’kmaw traditional 
knowledge should be used throughout the regulatory process. Processes should be put in place to ensure that 
research issues are addressed through Mi’kmaw knowledge studies that include land and water use, cultural 
use and tools to identify indicators.” The Roundtable recognized that this is part of a larger process of 
discussions between the Mi’kmaq in relation to rights and treaty obligations. (Roundtable Final Report, 18) 
54 The representatives of the DFO we met with stated that this perception was a mistaken one. 
55 By this we do not mean that research conducted elsewhere cannot be applied or relied upon. We simply 
mean that it would be better if the applicability of research conducted elsewhere could be validated by 
research conducted in Nova Scotia.  
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the research evidence. In particular, the DFA must take a more proactive role in funding or 
otherwise enabling research to fill the gaps in the peer-reviewed literature that are relevant to 
improving the regulation of aquaculture in Nova Scotia’s particular environmental context.56 


One of the areas of research to be given priority should be the interaction between fin-fish 
operations and lobster in coastal waters.57 This is one of the compatibility issues of particular 
relevance to Nova Scotia that is suffering from a lack of sufficient scientific information. Many 
members of the inshore fishing industry expressed concerns about the impact of fin-fish 
aquaculture on lobster. Concerns range from displacement of individual fishers from their 
traditional lobster fishing grounds to contamination of lobster through feed, medication, pest-
control products and chemicals used in aquaculture operations, and to the effect of benthic 
contamination on the abundance of lobster in a given area. 


There are some peer-reviewed papers that consider these issues from a social science perspective, 
assessing when and how the two industries have found ways to coexist in harmony in New 
Brunswick, for example.58 There are also peer-reviewed studies that consider the biophysical 
impact of fin-fish aquaculture on lobster.59 In addition, there was considerable discussion in our 
process of a lobster-trap survey study carried out by Louchs and Smith and other members of the 
Friends of Port Mouton Bay (2014). The study tracks lobster-trap results from local fishers in the 
Port Mouton area during various phases of a fin-fish operation in the bay. The study concludes that 
the number of lobster in the vicinity of the fin-fish operation increased during a fallowing period 
and then decreased when fin-fish operations recommenced. 


We heard a number of perspectives on this study, both from scientists who have reviewed the study 
and from stakeholders who have views on what action should be taken as a result of this study. 
Some of the scientists who reviewed the study are supportive and view it as a credible study, while 
others asked serious questions about the reliability of the data, the methodology used to conduct the 
research and how much weight can be given to a single study, the results of which had not been 


                                                      
56 There was partial support at the Roundtable for the recommendation to “develop a process to pose clear 
research questions to support sustainable management. Make questions available to guide research by 
students.” (Roundtable Final Report, 19) 
57 Participants in the February 10, 2014, Knowledge Roster generally agreed that little research has been 
conducted about the interaction of fin-fish aquaculture and lobster. Our interpretation of the discussion is that 
some thought this reflected factors such as the lack of any basis for suspecting that a negative interaction 
exists, the fact that lobsters are “waste feeders,” the healthy and growing stocks of lobster and the 
observation of lobsters doing well in close proximity to salmon and other fin-fish farms. Others were of the 
view that the research hasn’t been done because there is simply not enough known about how lobster and 
aquaculture interact to prompt research interest, or simply because the interaction between aquaculture and 
lobster has not been given priority in research.  
58 See Bradley B. Walters, “Competing use of marine space in a modernizing fishery: salmon farming meets 
lobster fishing on the Bay of Fundy,” The Canadian Geographer 51(2) (2007): 139–59; and Melanie G. 
Wiber et al., “Impact of aquaculture on commercial fisheries: fishermen’s local ecological knowledge,” 
Human Ecology 40(1) (2012): 29–40.  
59 A peer-reviewed paper in Aquaculture, “Dispersion and toxicity to non-target crustaceans of azamethiphos 
and deltamethrin after sea lice treatments on farmed salmon, Salmo salar,” found “no substantive effect after 
the treatment solution was released,” though “longer exposures (48 h) . . . produced toxicity in samples taken 
up to 850 m from the net pens.” (Ernst et al., 104) 







A New Regulatory Framework for 


 


28 


published in a peer-reviewed journal when the study was discussed at one of our Knowledge 
Workshops. Some stakeholders have asked us to dismiss the study outright, while others view it as 
a smoking gun that warrants shutting down fin-fish aquaculture in coastal waters. 


In our view, the study, which has now been accepted for peer-reviewed publication, raises 
questions about the interaction between fin-fish aquaculture and lobster populations that should not 
be ignored. They are questions that are particularly important in Nova Scotia, where the lobster 
fishery is vital to the economy of coastal communities and the province more broadly. The fact that 
considerable work is left to be done by the scientific community before we will have clear answers 
to these questions is not a reason for inaction but rather for action that will ensure that this work is 
undertaken. The Friends of Port Mouton Bay have done tremendous work to try to fill information 
gaps that are of significant general interest, and it is critical that their work lead to further research 
in this area. The DFA, with or without support from the DFO, should act to promote this research 
and to support those who are qualified to undertake it. 


Of course, any regulatory system has to function in the face of uncertainty while research to reduce 
the uncertainty is underway. In the case of the potential impact of aquaculture on lobster and in 
similar cases of uncertainty,60 our recommended approach is that the DFA should do the following: 


• Identify opportunities to reduce or eliminate the source of the risk where this can be 
reasonably done through changes in the operation of fin-fish aquaculture (for example, as set 
out elsewhere in the report, by eliminating the use of chemical anti-fouling agents). 


• Where risks cannot be readily eliminated, proceed with a clear understanding that there is an 
unknown risk associated with the operation, and make the quantification of the risk a priority 
through specific monitoring and research efforts. 


• Ensure that the scale of development and regulatory oversight are in line with the risk 
involved, by supporting incremental development and by retaining the ability to adjust to 
new information expected from the additional monitoring and research. 


In providing feedback to our draft report, the Ecology Action Centre (EAC) expressed concern that 
we had said very little about climate change. This reflects the fact that we heard much less about 
this significant issue than we did about the many issues we have addressed more extensively. We 
have noted, however, the relevance of climate change to the operation and evolution of the 
proposed regulatory framework in several areas, including the classification of coastal areas for 
suitability for fin-fish aquaculture. This said, we agree that the relationships between climate 
change and aquaculture, particularly in the context of coastal conditions in Nova Scotia, is another 
area in which research will be very important to ensure that the regulatory framework operates and 
evolves in accordance with evidence. 


                                                      
60 There was qualified support at the Roundtable for a recommendation to “support evidence-based 
regulatory decision-making” with “continuing research supported both directly by the Province and industry, 
and through federal-provincial partnerships.” Areas of research identified include the impacts of aquaculture 
on lobster, the impacts of escaped salmon and of ISA on wild stocks, and the impacts of sea lice. The 
Roundtable noted that research should not be limited to these areas and additionally targeted knowledge gaps 
identified by the Knowledge Roster. (Roundtable Final Report, 19) 
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3.7 Regional Cooperation 
We heard about regional cooperation from a number of the regulators we met with from Nova 
Scotia, New Brunswick, Prince Edward Island and Newfoundland and Labrador. The existing 
Regional MOU is clearly a step in the right direction in this regard. It is important to note, 
however, that there are likely to be limits to regional cooperation. Prince Edward Island, for 
example, has a very different regulatory system and a differently structured industry that operates 
in different biophysical conditions. It is not surprising therefore that the industry and its regulation 
have developed differently in PEI. New Brunswick’s industry is much more geographically 
concentrated than Nova Scotia’s, is perhaps less diverse and is operating at a larger scale than in 
Nova Scotia. Newfoundland and Labrador’s industry is also quite concentrated geographically, is 
dealing with very different biophysical conditions and is far removed from Nova Scotia, making 
cooperation in certain areas more difficult.61 


We heard from federal regulators about the imperative of improved regional cooperation. There is 
concern within the CFIA, for example, that the capacity of any one jurisdiction in Atlantic Canada 
to properly respond to a disease outbreak is inadequate, and building that capacity in each province 
may be prohibitively expensive given the size of the industry. This issue is explored in more detail 
below (Sec. 15), but regional cooperation in this area clearly seems warranted. 


In our view, regional cooperation more generally is an important consideration to enhance the 
regulatory process in all Atlantic provinces. However, it should not drive the design and 
implementation of the regulatory process in Nova Scotia. We have recommended a particular 
approach to the regulation of aquaculture for Nova Scotia that is based on our assessment of 
biophysical, social and economic conditions in Nova Scotia, provincial priorities as expressed 
through the Environmental Goals and Sustainable Prosperity Act and the One Nova Scotia Report, 
which may not have the same application or resonance in other provinces. 


Nova Scotia should look for opportunities to harmonize where there are common interests and to 
pursue its own course where interests and priorities diverge. More broadly, it should look for 
cooperation opportunities as well as harmonization opportunities. Among the areas where regional 
cooperation would seem particularly critical would be disease control, production of feed, and 
processing. There are opportunities for regional cooperation in regulatory requirements, branding 
and marketing, but this would be contingent on other provinces embracing the approach we have 
recommended in this report. 


3.8 Sustained Commitment 
Mandating a comprehensive review of the regulation of aquaculture and establishing this Panel to 
recommend a new regulatory framework represented a commitment on the part of the DFA, and 
the provincial government more broadly, to significantly improve the regulation of aquaculture in 
Nova Scotia. As a Panel, we were mandated to recommend a “world class” regulatory framework, 


                                                      
61 For more analysis of the differences in the regulation of aquaculture among the Atlantic provinces, see 
ECELAW’s report Comparative Analysis of Five Aquaculture Regulatory Frameworks in Canada (which 
also includes British Columbia). The report can be accessed on our website, under ”Updates.” 
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drawing on the ideas in the Environmental Goals and Sustainable Prosperity Act62 and from the 
example of leading jurisdictions in the regulation of aquaculture. We were specifically mandated to 
conduct an open and transparent process. 


Our impression was that, in general, people who participated in our process appreciate the 
opportunity the DFA had created for an open, transparent, independent and fundamental review of 
the regulatory system. There was, however, a good deal of scepticism expressed as to whether our 
work would be one more report left to gather dust once the focus on improving the regulation of 
aquaculture dissipated after our process had run its course. Some even suggested that the 
motivation of government in establishing the Panel was not really to improve the regulation of 
aquaculture but to defuse the opposition to the expansion of the marine-based fin-fish industry. 


It will be critical that the commitment to improving regulation of the aquaculture industry that was 
exhibited in the creation and mandating of the Panel be maintained as the issue becomes the 
implementation of the framework we have proposed. Good regulation obviously depends on the 
design or architecture of the regulatory framework, but it depends equally on the diligence, 
commitment and effort with which it is implemented and operated on a continuing basis. 


We have made a number of recommendations that will help to ensure that the commitment and the 
momentum for improvement is maintained through the process of implementation. For example, 
we have called for a new culture of regulatory openness and transparency that will, if adopted, help 
to keep the DFA accountable for acting on our recommendations or for explaining why our 
recommendations have not been adopted or effectively implemented. We have also recommended 
the creation of an ongoing Regulatory Advisory Committee both to monitor the implementation of 
the proposed framework and to contribute to its development and implementation on a continuing 
basis. We have also recommended the creation of a formalized mechanism through which the DFA 
would access the knowledge and research capacity of the broader knowledge community outside of 
government to ensure that the development and implementation of the framework is evidence-
based. 


In the end, the crucial question will be whether the DFA and its leadership remain committed to the 
essential goal of improved regulation through the creation of a new regulatory framework. The 
broader and equally important question will be whether the DFA is supported by the broader 
government in moving forward with the implementation of the framework, which will require an 
increase in the resources the DFA has to work with. 


 


4. COASTAL PLANNING 
We were asked by some participants in our process to recommend an integrated coastal planning 
process as a necessary context for making siting decisions for aquaculture operations in coastal 


                                                      
62 SNS 2007 c. 7, as amended by SNS 2012 c. 42. 
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waters.63 Recommendations for integrated coastal planning and for integrated coastal management 
have been made before, including in the 2007 report of the Joint Review Panel for the Whites Point 
Quarry project in Digby Neck.64 Other participants were strongly opposed to linking the regulatory 
system for aquaculture to coastal planning. The main concern was that comprehensive and 
integrated planning processes can take a long time and yet fail to produce a comprehensive plan for 
coastal development and protection. A number of participants in our process had previous 
experience with the Eastern Scotian Shelf Integrated Management (ESSIM) process, which was led 
by the Department of Fisheries and Oceans, and expressed frustration about the effort and time 
involved, and the fact that in the end the results were not implemented. Others reminded us that 
previous efforts to develop a comprehensive provincial strategy have not been successful.65 


Clearly, an up-to-date integrated coastal plan for Nova Scotia that comprehensively considers 
biophysical, social and economic factors and includes a plan for the most effective long-term use 
and protection of the coastal zone would be a valuable tool for the regulation of aquaculture. It 
would be valuable both for proper site selection and for considering how aquaculture fits with 
current and potential future uses of the coastal area in question. 


We have therefore concluded that an integrated coastal plan for Nova Scotia would be a very useful 
tool that could do much to improve the efficiency, effectiveness and fairness of the regulatory 
process. At the same time, we are not in a position to determine what time and resources would be 
needed to complete such a process successfully, particularly given that it would ideally have the 
support of all levels of government. While a coastal planning process would be very helpful to the 
regulatory process, we cannot predict whether or when such a process would yield results, or what 
the content of such a planning process would be. We have therefore decided to design the 
regulatory framework for aquaculture in the absence of a coastal plan. If such a plan is developed 
in the future,66 certain aspects of the regulatory process could be significantly streamlined. 


Because we are assuming that there will not be a coastal plan in place for the foreseeable future, we 
have identified other ways for regulators to determine how aquaculture fits with other current and 


                                                      
63 For example, the Ecology Action Centre made a submission arguing that coastal planning should be 
regarded and carried out as a foundation for the regulation of aquaculture. 
64 This report is available at www.ceaa.gc.ca/B4777C6B-docs/WP-1837_e.pdf 
65 At the Roundtable, there was vigorous discussion of a recommendation that “the province together with 
federal partners should, within a reasonable period of time, develop an overall coastal planning process to 
address the location of aquaculture operations in the context of environmental suitability and other marine 
resource uses.” In the end, the recommendation received only partial support by the “narrowest of margins.” 
An alternative, that the province should collate existing coastal planning information and make it publicly 
available to assist with decision making regarding aquaculture siting, likewise received only partial support. 
The recommendation that “Improvements to the aquaculture regulatory system should proceed in a timely 
fashion, independent of progress made with developing a coastal planning framework” received qualified 
support. (Roundtable Final Report, 12) 
66 There was partial support at the Roundtable for a recommendation that “the Bras d’Or Lakes would be a 
suitable location for a pilot coastal planning project in consultation with First Nations. The existing Bras d’Or 
Lakes Collaborative Environmental Planning Initiative (CEPI) could provide valuable information and input 
into this process.” There may be other areas suitable for pilot coastal planning projects as well, such as the 
Bay of Fundy, and there may be other ways to move coastal planning forward. (Roundtable Final Report, 13) 
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future uses of a given coastal area.67 One is the strategic assessment process we have recommended 
as one of the processes for determining Green, Yellow and Red areas for siting aquaculture 
operations. Other processes that can help fill the gap left by the absence of a coastal plan include 
our proposed Regulatory Advisory Committee and the potential revival of Regional Aquaculture 
Development Advisory (RADA) Committees, or the creation of a new forum to facilitate 
comprehensive planning around aquaculture at the local level. Our understanding is that the RADA 
committees were either led or supported by DFO but that they are now no longer used. In our view, 
it would be ideal if they could be reactivated by the DFA and the DFO working in collaboration 
with each other and interested municipalities for communities in which such a process could serve 
a useful purpose of integrating the development of aquaculture into other local planning processes. 
Even if the participation of the DFO cannot be secured, the DFA should consider whether a similar 
kind of process could play a useful role either in conjunction with the strategic assessment process 
we recommend for assessing the potential of coastal areas for community-supported aquaculture or 
independently of strategic assessment. 


 


5. GOALS OF THE REGULATORY FRAMEWORK 
Regulation should have clear goals. This helps to ensure that it is conducted with a shared 
understanding of its objectives. It helps to ensure that each element of the regulatory framework is 
designed and administered to contribute to the accomplishment of the framework’s overall goals. It 
provides guidance to regulators as to how they should exercise their discretion. It gives business a 
better understanding of what the regulatory process is trying to accomplish and the opportunity to 
integrate those objectives into how business is conducted. It helps to ensure that members of the 
public have a clear understanding of what they can expect of regulators and business, which in turn 
enables them to better contribute to the regulatory process. 


In all of these ways, clear goals can help to ensure that the resources for making, administering and 
complying with regulations are optimally used. In addition, clear goals facilitate the evaluation of 
the effectiveness of regulation. Evaluation in turn is critical to improvement of regulation over 
time. 


The Fisheries and Coastal Resources Act68 currently contains a list of goals or objectives. This 
approach should be retained. The list of goals should, however, be explicitly connected to the 
regulation of aquaculture. In addition, the list of goals should be more comprehensive and include a 
number of goals that are more specific than the goals currently found in the Act. The goals of the 
regulation of aquaculture should be stated to include the following: 


                                                      
67 The Roundtable considered a recommendation as an alternative to a more comprehensive coastal planning 
approach: that “the Province should collate existing coastal planning information and make it publicly 
available to assist with decision-making regarding aquaculture siting.” This recommendation received partial 
support among Roundtable members. Also of note during Roundtable discussions, it was on the one hand 
suggested that much of this information already exists and on the other hand cautioned that keeping publicly 
available inventories of information up to date can be very difficult. (Roundtable Final Report, 13) 
68 SNS 2012 c 22. 
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a. Ensuring aquaculture is conducted under conditions and in accordance with controls that will 
protect the environment by preventing significant harm to the environment or to the 
continuing availability in the short, medium and longer term of unimpaired environmental 
services to aquaculture and to other users of those environmental services69 


b. Ensuring equity, fairness and compatibility in access to, and utilization of, public water 
resources in the coastal zone by aquaculture and other users of the coastal zone 


c. Ensuring that the regulation of aquaculture contributes to the productive development of 
Nova Scotia’s coastal resources in the direction of low impact for high value 


d. Ensuring that aquaculture is developed and conducted to establish its compatibility with the 
well-being and prosperity of other sectors of the Nova Scotia economy, including the lobster 
fishery, the tourism industry and the fly-fishing industry70 


e. Ensuring that the people of Nova Scotia, including the residents of communities in proximity 
to aquaculture sites, have opportunities to receive direct and indirect economic and social 
benefits from the development and operation of the aquaculture industry that are 
proportionate to the value of the public water resources and the environmental services 
utilized by the aquaculture industry71 


f. Ensuring that aquaculture is developed and conducted with due regard to the health, well-
being and recovery of the wild Atlantic salmon population in Nova Scotia rivers as well as 
any endangered species that may be affected by aquaculture operations72 


g. Ensuring that members of the public have meaningful opportunity to be informed about and 
to participate in the regulatory process, including early notification of proposed aquaculture 
operations, proposed expansions of existing sites and proposed transfer of ownership of 
existing sites73 


h. Ensuring that the regulation of aquaculture is attentive to the developmental plans, 
objectives, needs and priorities of local communities 


                                                      
69 This goal is closely related to two of the guiding principles suggested by the Roundtable for the regulatory 
framework: that it “ensure the maintenance of long term ecosystem health in the areas where aquaculture 
takes place” and that it “ensure that the net environmental impact of an aquaculture operation, from start-
up to decommissioning, does not exceed the ecological carrying capacity of its location.” Both received 
unanimous support from the Roundtable. We agree with both of these recommendations but think they are 
better understood as different ways of expressing a critical goal of the framework than as one of the 
principles to be followed in the pursuit of that and other goals.  
70 The Roundtable proposed a guiding principle with unanimous support that the regulatory framework 
should “prevent or minimize negative impacts on other marine resource industries and users.” Again, we 
agree with the recommendation but think it works better as a goal of the framework than as one of its guiding 
principles. (Roundtable Final Report, 7)  
71 This proposed goal is roughly similar to the guiding principle suggested by the Roundtable that the 
regulatory framework “deliver net benefits, which can include environmental, economic or social benefits, to 
Nova Scotia.” (Roundtable Final Report, 7) 
72 This goal was interpreted by the ACFFA as making aquaculture responsible for recovery of wild Atlantic 
salmon and other endangered species. That is not the intent. Rather, the intent is to ensure that the industry 
does not adversely affect wild salmon or endangered species. 
73 There was qualified support at the Roundtable for a similar guiding principle, which states, “Include public 
input and local knowledge throughout the regulatory process.” (Roundtable Final Report, 7) 
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i. Ensuring that the regulation of aquaculture supports the efforts of the Nova Scotia 
aquaculture industry to develop and grow through innovation and through the adoption of 
aquaculture and business practices that combine business success with higher environmental 
performance74 


j. Ensuring that regulations are achievable, contain incentives for compliance and can be 
enforced75 


k. Ensuring that the regulation of aquaculture in Nova Scotia is efficient, timely, dependable, 
predictable and affordable for both taxpayers and businesses76 


More generally, the underlying concept of the regulatory framework should be that strong 
regulations make for a stronger industry.77 Here, it is relevant to reiterate our view that, for 
aquaculture, the Environmental Goals and Sustainable Prosperity Act should be interpreted and 
applied to mean that the industry should be regulated on the basis that Nova Scotia’s objective is to 
host an industry that creates the highest-value products with the lowest possible environmental 
impact, while maximizing social value. Put somewhat differently in the context of our mandate to 
recommend a world-class regulatory framework, the ultimate regulatory goal is for the regulatory 
framework to contribute to and support Nova Scotia’s development as a world leader in low-impact 
aquaculture and to market this success so that Nova Scotia exports can achieve the highest possible 
value in the marketplace.78 


These objectives should apply to all forms of aquaculture, and they should guide the development, 
application and evolution of the regulatory system developed for the industry. 


 


                                                      
74 A guiding principle with some shared elements received partial support from the Roundtable. (Roundtable 
Final Report, 8) 
75 This was proposed by the Roundtable as a guiding principle with unanimous support. We think it fits better 
here as one of the goals of the regulatory framework (Roundtable Final Report, 7). The ACFFA expressed 
concern that a regulatory framework that contained “incentives for compliance” would undermine rather than 
decrease public confidence and add discretion to the regulatory system. We think this concern can be 
addressed if incentives for compliance are structured and applied in accordance with the open, transparent 
and accountable regulatory framework we have proposed. Moreover, we think a good regulatory system 
includes carrots as well as sticks. 
76 See the Australian Farm Institute’s report, Developing a Good Regulatory Practice Model for 
Environmental Regulations Impacting on Farmers (Martin et al.) for a more thorough discussion of the role 
of well-designed and implemented regulatory measures in the profitable and sustainable operation of 
businesses. See also the OECD’s “Principles for Regulatory Quality and Performance” for a discussion of 
efficient and effective regulators, and how “good regulatory outcomes depend on more than well designed 
rules and regulations.” (p. 2) 
77 Stefan Ambec, Mark Cohen, Stewart Elgie, and Paul Lanoie, The Porter Hypothesis at 20: Can 
Environmental Regulation Enhance Innovation and Competitiveness? (Resources for the Future, 2011). 
78 We have adjusted the wording here to reflect the reality that the regulatory framework cannot accomplish 
this economic objective but only contribute to it. To that extent, we agree with the feedback we received on 
this point from the ACFFA, although we do not agree with its view that this is not a regulatory goal at all. 
We also think the EGSPA is based on this understanding of the role between regulatory and economic goals. 
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6. GUIDING PRINCIPLES 
In addition to clarity on goals, a regulatory framework should be clear on the principles that have 
guided the development of the framework and that will guide its continuing evolution and its 
administration. Such principles do not supersede the specific content of the regulations. They do 
not give regulators the authority to ignore specific regulatory requirements. Rather, they form the 
backdrop to the operation of the regulatory framework and inform how it is interpreted and applied 
to specific situations where there is room for legitimate questions as to how it should be interpreted 
and applied. 


The relationship between guiding principles and goals can be a source of confusion. One of the 
goals of a regulatory framework can be that it operate in accordance with its guiding principles. 
Conversely, the guiding principles can be stated to include attributes that can also be stated as 
goals. Our approach is to think of the goals of the framework as the high-level outcomes that the 
framework is designed and administered to achieve. The guiding principles are the attributes the 
regulatory process should live up to while those high-level outcomes are being pursued. 


Principles that would be relevant to regulation in general (including aquaculture) can be 
differentiated from principles that are specific to regulation in a particular sector (like aquaculture). 
The list that follows is a combination of these two kinds of principles. In general terms, generic 
principles relate to issues of regulatory design and administration that arise in all or most regulatory 
contexts, whereas principles specific to a sector relate more closely to the objectives of regulation 
in that sector. 


There are many lists of “good regulation principles” available from other settings or jurisdictions.79 
Although there is considerable overlap between them, there is no list that is universally accepted as 
the right or best list. The differences between lists can be of a technical nature, but they can also 
reflect a difference in understanding of the purpose of a list of regulatory principles. While some 
lists are weighted toward ensuring the effectiveness of the protective function of regulations, others 
are weighted in favour of avoiding or minimizing regulations’ adverse impact on business and the 
markets. In general, lists weighted in favour of protection are lists specific to particular fields of 
regulation, whereas lists weighted in favour of minimizing the adverse impact of regulation on 
business are lists developed to apply to regulation in general. 


                                                      
79 Examples include: “OECD Principles for Regulatory Quality and Performance,” in OECD, Regulatory 
Policy and Governance: Supporting Economic Growth and Serving the Public Interest. 
OECD, Governance of Regulators, which “seeks to develop an overarching framework to support initiatives 
to drive further performance improvements across regulatory systems in relation to national regulatory bodies 
or agencies (regulators),” at p. 2. 
Better Regulation Task Force, Principles of Good Regulation, which sets out the five principles of good 
regulation that have been used by regulators in multiple sectors in the UK: proportionality, accountability, 
consistency, transparency, and targeting. 
Victoria State Services Authority, Review of the Rationalization and Governance of Regulators, which is 
singled out for praise on regulatory principles by the OECD. 
Paul Martin et al., Developing a Good Regulatory Practice Model for Environmental Regulations Impacting 
on Farmers, in particular the discussion in Appendix 1 of regulatory principles (pp. 27–28). 
. 
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The list that follows includes the principles that appear on a number of other lists plus a number of 
the guiding principles proposed to us by the Roundtable. We have reflected on the literature on 
regulatory principles, the experience of other jurisdictions (including Nova Scotia), the advice we 
have received from the Roundtable and all that we have heard in our consultations with Nova 
Scotians and others, to conclude that the regulatory framework for aquaculture in Nova Scotia 
should be based on the following principles: 


a. Effectiveness – The foundational regulatory principle is effectiveness. Effectiveness in 
serving regulatory objectives must be the core consideration in the design, implementation 
and enforcement of a regulatory framework. Clarity on the broad objectives of the 
framework as a whole and on the more specific objectives of individual elements of the 
regulatory framework is therefore critical.80 


b. Openness – This principle is often included with transparency. We think it should be 
separately identified because it emphasizes that the regulatory process should not just be 
transparent to those outside of it but participatory and inclusive of those who have interests 
that the regulatory process could affect. At the Roundtable, there was qualified support for a 
guiding principle to “include public input and local knowledge throughout the regulatory 
process.”81 


c. Transparency – Transparency is one of the principles that appears on most lists of 
regulatory principles.82 The Roundtable concluded that one of the guiding principles of the 
regulatory framework should be to “Provide for transparency throughout the regulatory 
cycle.”83 The perceived lack of transparency in how aquaculture has been regulated to date 
was one of the concerns raised most consistently during our consultations.84 


d. Accountability – Generally, this principle calls for accountability from regulators, both to 
those directly affected by their decisions and to the broader public that pays for regulation 
and either does or does not benefit from it depending on how it is implemented. One aspect 
of this principle is that there be clarity (transparency) on who makes what decisions and on 
what basis. Another aspect calls for accountability on the overall success of the regulatory 
process in achieving progress toward its goals and the costs to government and business for 
that success. So understood, this principles overlaps with one of the guiding principles 
suggested by the Roundtable – that there be “clear roles, responsibilities and 
accountability.”85 


                                                      
80 The Roundtable gave unanimous support to several related guiding principles, including “Numerical 
Requirements included in indicators, standards and thresholds should have clear justification” and “Ensure 
that regulations are achievable, contain incentives for compliance and can be enforced.” There was also 
qualified support for a recommendation to “Improve regulatory certainty.” (Roundtable Final Report, 7) 
81 See Roundtable Final Report, 7. 
82 See, for example, the OECD’s Governance of Regulators paper. 
83 This guiding principle received unanimous support from the Roundtable. (Roundtable Final Report, 7) 
84 This concern was analyzed and discussed in ECELAW’s report Aquaculture Regulation in Nova Scotia. 
The report concludes that “an informed citizenry is key to . . . ensuring an industry that is sustainable both 
economically and environmentally.” (p. 11) 
85 This guiding principle received unanimous support from the Roundtable. (Roundtable Final Report, 7) 
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e. Proportionality – Regulation should be proportionate to the risks it seeks to control. Higher 
risks should be more heavily and aggressively regulated, whereas lower risks should attract 
less attention and effort, even though they may be serious to those who could be affected by 
them.86 The idea is to calibrate regulatory effort to the relative seriousness of risk to prevent 
over-regulation of smaller (less serious) risks and under-regulation of higher (more serious) 
risks. Proportionality is also concerned with ensuring that the costs imposed by regulation on 
business are proportionate to the seriousness of the risks that regulation is controlling.87 


f. Integration – The Roundtable proposed that the regulatory framework should recognize that 
“the health of the economy, the environment and the people are interconnected” as one of its 
guiding principles. We agree. Building such a principle into the regulatory framework for 
aquaculture is consistent with our mandate, which was to make recommendations “in light of 
the best long-term environmental, social and economic interests of the province, in 
accordance with priorities, principles, and interests as articulated in relevant Nova Scotia 
legislation, including the Environmental Goals and Sustainable Prosperity Act.” The 
objective of this legislation is to guide environmental policy, and public policy more 
generally, to make it more supportive of development that is sustainable, because this serves 
economic, environmental and social objectives. In this legislative context, it is appropriate to 
include a guiding principle that recognizes the interconnectedness of the economy, the 
environment and society in the regulatory framework for Nova Scotia’s aquaculture industry. 


g. Precaution – The Roundtable proposed that the regulatory framework should “embody the 
precautionary principle as defined in the Rio Declaration on Environment and Development, 
1992: ‘Where there are threats of serious or irreversible damage, lack of full scientific 
certainty shall not be used as a reason for postponing cost-effective measures to prevent 
environmental degradation.’ ”88 This is the definition of the principle already in the 
Environment Act,89 and we agree that precaution should be an explicit part of the regulatory 
framework for aquaculture. 
We think, however, that it should be thought to have a broader application in this context 
than the precautionary principle is often interpreted to have. Often in discussions of the 
principle, it is assumed that its only application is to the decision of whether to allow an 
activity to happen or to continue. Given the nature of the aquaculture industry, its current 
state of development, and the degree of uncertainty about its impacts on the receiving 
environment, we feel that a more general application of a precautionary approach is 
warranted.90 We use the term “precautionary approach” deliberatively, because it signals an 


                                                      
86 The level or severity of a risk (harm) is a function of the probability of its occurring multiplied by the 
potential impact of the risk in the event that it occurs. 
87 Two of the guiding principles that received qualified support at the Roundtable are related to 
proportionality. The first is a principle to “avoid undue regulatory burden on smaller operations while staying 
within the limits of environmental carrying capacity.” The second is the principle to “address issues of 
regulatory equity between aquaculture and other industries.” (Roundtable Final Report, 7) 
88 This guiding principle received unanimous support from the Roundtable. (Roundtable Final Report, 6) 
89 SNS 1994–95, c 1, s 2(b)(ii). 
90 There was partial support at the Roundtable for the recommendation that “the precautionary approach 
should be employed when data is limited or absent.” Due to time constraints, the Roundtable was unable to 
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application of precaution that goes beyond the limited wording of the precautionary 
principle. We do not feel that the precautionary approach should be tied to some threshold of 
scientific knowledge or level of risk. Rather, it should be more generally followed with the 
specific actions taken to give it effect in particular situations linked to the degree of risk and 
uncertainty. Where there is risk and uncertainty, incremental development in combination 
with monitoring and research to gain a better understanding of impacts and risks should be 
the preferred approach. This does not mean, of course, that there will not be circumstances 
where a precautionary approach suggests no development, such as in case of clear conflict 
with the recovery of endangered species. Instead, it means that the precautionary approach 
continues to apply where development is permitted, in shaping the terms and conditions 
under which the approval for development is given as well as the ongoing regulation of the 
approved site. Our point also is that the precautionary approach should not be thought of as 
relevant only or even primarily as a free-floating guiding principle that applies only where 
the regulatory framework does not deal specifically with an issue or question. As with each 
of the other guiding principles we have proposed, the precautionary approach should be 
applied in developing and applying each element of this regulatory framework. It is only in 
this way that a regulatory framework can be said to “embody” the precautionary approach. 


This proposed list of guiding principles does not include all of the guiding principles proposed by 
the Roundtable. It also does not include a number of regulatory principles that have been proposed 
in the academic and policy literature or that have been incorporated into the regulatory principles 
adopted in various jurisdictions. We think, however, that to be useful a list of guiding principles 
needs to be relatively manageable and that a list with more than seven guiding principles is likely 
to become unwieldy and unhelpful. In addition, our list of seven principles covers much of the 
ground that is covered by most lists of regulatory principles. They are also, in our opinion, the 
seven principles that are most important and responsive to the improvements needed in the 
regulation of aquaculture in Nova Scotia. 


Further, it is to be noted that many of the guiding principles suggested by the Roundtable but that 
we have not included in our list of guiding principles are addressed in our proposed list of goals for 
the regulatory framework. The same can be said for a number of the regulatory principles found in 
the literature that we have not included in our list of guiding principles. A number of these are 
encompassed by two of the proposed goals: “Ensuring that regulations are achievable, contain 
incentives for compliance and can be enforced”91 and “Ensuring that the regulation of aquaculture 
in Nova Scotia is efficient, timely, dependable, predictable and affordable for both taxpayers and 
businesses.” 


 


                                                                                                                                                                 


fully discuss the difference between the precautionary principle and the precautionary approach (Roundtable 
Final Report, 19). See also the ECELAW report Aquaculture Regulation in Nova Scotia, at pp. 7–8 in 
particular, for more discussion of the precautionary approach and its specific application to aquaculture in 
Nova Scotia. 
91 As a guiding principle, this goal received unanimous support from the Roundtable. (Roundtable Final 
Report, 7) 
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7. ROLE OF AND COOPERATION WITH FEDERAL 
REGULATORS 


7.1 Background 
The DFO plays a range of roles in the regulation of aquaculture across the country. In British 
Columbia, it is the primary regulator of aquaculture pursuant to a court ruling that aquaculture in 
that province fell under federal fisheries jurisdiction.92 The DFO regulates aquaculture in BC 
through regulations made under the Fisheries Act.93 Under these regulations, the federal Minister 
of Fisheries plays the same role in licensing as provincial ministers for fisheries and aquaculture 
play in most other provinces. 


Another model is found in Prince Edward Island, where the federal Minister of Fisheries is the 
licensing authority. However, unlike in BC, the federal Minister carries out that responsibility in 
accordance with an MOU with the province, under which a committee of federal and provincial 
officials reviews the applications and advises the Minister on whether they should be granted or 
refused and on all associated matters, such as the terms and conditions to be included in licences. 
The Minister consistently follows the advice of this committee. The regulatory process in PEI can 
therefore be described as one of federal-provincial co-regulation.94 


In Nova Scotia, New Brunswick, and Newfoundland and Labrador, the aquaculture industry is 
comprehensively regulated by the provincial minister responsible for aquaculture, who in each 
province is the minister responsible for fisheries as well as aquaculture.95 Under this model, federal 
regulators participate in the regulatory process largely by providing input to the provincial 
licensing process. This input can consist of advice or guidance that the province takes into account 
in its licensing decisions. However, it can also consist of requirements that the federal regulator 
must have addressed to conclude that the project is going forward in compliance with the 
requirements of federal law. In this way, federal-provincial MOUs in these provinces can result in a 
delegation of federal regulatory authority to the provincial level. 


Typically, the federal input to the provincial licensing process comes from the DFO and relates to 
the compatibility of the proposed project with fisheries or fish habitat protected under the Fisheries 
Act.96 Where applicable, the DFO will also take the Species at Risk Act97 into account in providing 


                                                      
92 Morton v. British Columbia (Minister of Agriculture and Lands) [2009] B.C.J. No. 193, 92 B.C.L.R. (4th) 
314 (B.C.C.A). See also ECELAW’s report Comparative Analysis of Five Aquaculture Regulatory 
Frameworks in Canada at pages 26–28 for more discussion of this decision. Finally, for analysis of this 
decision, see Dwight Newman, Natural Resource Jurisdiction in Canada, at pages 156–160, and Neil Craik, 
“Subsidiarity and Environmental Federalism,” arguing that the decision gives inadequate weight to 
regulatory need for both levels of government to be engaged in the regulation of aquaculture.  
93 RSC 1985, c F-14. 
94 See again ECELAW’s Comparative Analysis at pages 22–25 for more discussion of PEI’s regulatory 
framework. 
95 Ibid., at pages 9–12 (NS), 13–17 (NB), and 18–21 (NL). 
96 RSC, 1985, c. F-14, and OECD, “Principles.” 
97 SC 2002 c 29. 
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input to the provincial licensing process. The other kind of input received from the federal 
government comes from the Coast Guard, which is part of the Department of Transport, under the 
Navigation Protection Act,98 which recently replaced the Navigable Waters Protection Act. 


Federal regulation also applies to the aquaculture industry in Nova Scotia in more direct ways. For 
example, the Coast Guard can intervene to address obstacles to navigation or compliance with the 
terms of a lease that reflect the Coast Guard’s requirements relative to navigation. We frequently 
heard about the applicability of regulations under the Fisheries Act, which control the transfer and 
movement of fish stock between bodies of water or from bodies of water to market. The purpose of 
these regulations is to prevent the transfer of disease or parasites and to prevent harvesting 
activities that threaten wild stocks. 


We heard from people in the industry their view that federal regulations are sometimes applied to 
aquaculture in ways that do not reflect the differences between wild and farmed stocks. The 
example we were given was the application to growers of cocktail oysters, which are deliberately 
grown to be smaller than other cultivated oysters, of Fisheries Act regulations that prohibit the 
harvesting of small oysters as a means of protecting wild oyster populations. 


These examples of direct regulation of the industry by federal regulators notwithstanding, the core 
feature of the relationship between the federal and provincial governments under the MOUs in 
place in each of these provinces (as opposed to PEI) is that federal regulators seek to achieve their 
regulatory objectives primarily through their contributions to the provincial licensing process. 
From an industry perspective, the advantage here is that the regulatory process is more coordinated 
and streamlined than it otherwise might be. Comparable coordination and streamlining could 
presumably be achievable by adoption of the BC model, under which the DFO is the 
comprehensive regulator of aquaculture, but this might reduce the responsiveness of the regulatory 
framework to Nova Scotia’s specific conditions. In addition, different arguments on the 
jurisdictional limits of the two levels of government than those considered in BC99 would arise in 
the Nova Scotia context. Finally, representatives of the DFO were very clear in our meeting with 
them that the DFO is not interested in becoming the comprehensive regulator of aquaculture in 
Nova Scotia. 


The Canadian Food Inspection Agency (CFIA) and Health Canada also play important roles in the 
regulation of aquaculture. The CFIA is responsible for developing and implementing the National 
Aquatic Animals Health Program (NAAHP).100 This program is Canada’s response to its 
obligations as a member of the World Trade Organization (WTO) to implement a program of 
aquatic animal health that complies with standards issued by the World Organization for Animal 
Health (WOAH). Under the NAAHP, the mandate of the CFIA is to ensure that wild and farmed 
aquatic animals are protected from the introduction of infectious diseases from other countries as 
well as from movement of diseases within Canada. The website of the NAAHP states, “Although 
the aquatic animal pathogens regulated by the NAAHP pose no health risk to humans, they can be 


                                                      
98 RSC 1985 c N-22. 
99 See the Morton decision, as well as the analysis of it in Newman and in Craik.  
100 The program is explained at http://www.dfo-mpo.gc.ca/science/aah-saa/National-Aquatic-Animal-Health-
Program-eng.html. 



http://www.dfo-mpo.gc.ca/science/aah-saa/National-Aquatic-Animal-Health-Program-eng.html

http://www.dfo-mpo.gc.ca/science/aah-saa/National-Aquatic-Animal-Health-Program-eng.html
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potentially devastating both economically and ecologically to wild fisheries and aquaculture 
operations.” It goes on to say, 


The NAAHP enables Canada to certify fish and seafood exports free of pathogens 
of international importance and to require similar health certification from 
countries wishing to export fish and seafood to Canada. This prevents the transfer 
of pathogens of international concern from Canada to other countries, but also 
protects Canada from the introduction of pathogens not found here. 


According to feedback we received from the CFIA on our draft report, the exports certified by the 
CFIA pursuant to the NAAHP are “live aquatic animals and their germplasm as well as a wide 
range of aquatic animal products for many various end uses including aquaculture, feed production, 
bait, stocking and enhancement.” The CFIA certifies the health status of Canadian aquatic animals 
“on the basis that it is considered the Competent Authority for aquatic animal health and has the 
regulatory framework to meet international standards which include surveillance, and early 
detection system (mandatory notification) as well as control of international imports.” The diseases 
kept under surveillance and control under the NAAHP are not limited to those that have been 
identified to be of international importance but also include diseases Canada has decided to control. 


The implementation of the NAAHP depends on the operation of a comprehensive system of 
surveillance for the pathogens included on the lists of reportable and notifiable diseases established 
by the CFIA. This system of surveillance must satisfy the CFIA. In the Nova Scotia aquaculture 
industry, a central part of the system of surveillance is the role the provincial veterinarian plays as 
both the provider of veterinary services to the industry and the regulator of the industry on matters 
relating directly to the health of farmed fish. 


Two branches of Health Canada also play a regulatory role in aquaculture. The Pest Management 
Regulatory Agency (PMRA) decides which pesticides may be used in Canada. Like other 
industries, aquaculture is prohibited from using pesticides not approved for use in Canada by the 
PMRA. The Veterinary Drugs Directorate (VDD), which is part of the Health Products and Food 
Branch of Health Canada, decides which drugs may be used in treating or preventing illness and 
disease in food-producing animals. Like farming, aquaculture cannot use drugs that are not 
approved for use in Canada by the VDD. 


The provinces also have jurisdiction over aspects of the regulation of the use of pesticides and 
veterinary drugs. In Nova Scotia, approved pesticides must be used in accordance with any 
regulations that the province adopts or authorizes relating to issues such as permitted methods and 
frequencies of application, the training that must be provided to applicators, the notifications that 
must be given before application and the separation distances that must be maintained between the 
area of application and residences or other activities. Similarly, approved drugs must be used as 
prescribed by a veterinarian who is licensed to practice veterinary medicine under provincial 
legislation. 


Two other aspects of the involvement of the federal government in aquaculture require mention. 
The first is that until recently, aquaculture requiring a permit or approval under federal legislation 
could require, or “trigger,” an environmental assessment under the Canadian Environmental 
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Assessment Act.101 In all cases, this assessment was conducted as a screening-level review by the 
federal regulator called upon to decide the application for a permit or approval in which the public 
could participate. Typically, these reviews were triggered under the Navigable Waters Protection 
Act. Under a new version of the Canadian Environmental Assessment Act adopted in 2012, federal 
consideration of aquaculture projects will no longer involve an environmental assessment. Indeed, 
for practical purposes, this would have occurred even if the Canadian Environmental Assessment 
Act had not been changed, given the replacement of the Navigable Waters Protection Act with the 
Navigation Protection Act. Under the latter act, aquaculture projects would in most cases not have 
triggered an environmental assessment under the version of the Canadian Environmental 
Assessment Act in force until 2012.102 


The second additional element of the federal role relates to the reliance of provincial regulators on 
the expertise of DFO scientists and on scientific studies produced by scientists funded or employed 
by the federal government, and in particular by the DFO. Through our process, we heard frequent 
concern about the extent to which the federal government and the DFO in particular are perceived 
to be reducing investment in the science that policy makers need, to better understand the impact of 
aquaculture (and the impact of the environment on aquaculture), and that regulators need to 
improve their regulation of aquaculture. In our meeting with the DFO regulators, we were strongly 
assured that these concerns were unfounded, and we were told that the DFO has actually received 
increased funding to work on the science needed for effective regulation of aquaculture. 


7.2 The Vital Importance of Intergovernmental Regulatory Collaboration 
It was not within our mandate to consider if jurisdiction over the regulation of aquaculture in Nova 
Scotia should or can be reallocated. Nevertheless, it is obvious that one of the difficulties to be 
addressed in developing an effective regulatory framework is the division of regulatory authority 
between federal and provincial regulators. 


Conceptually, there are two kinds of solutions to this problem. One is for either the province or the 
federal government to become the exclusive regulator. The other is for the two levels of 
government to effectively collaborate in carrying out their respective functions to ensure that the 
regulation of aquaculture is as coordinated and seamless as it can be when part of it is provincial 
and part of it is federal. 


The first option may not be available for legal or practical reasons. Given the nature of the relevant 
competing jurisdictions, it could only be achieved by having the DFO become the lead and 
comprehensive regulator of aquaculture, as it has in British Columbia. However, it is not clear 
whether the DFO would have the same jurisdictional authority to do so in Nova Scotia. This is 
because it cannot be assumed that the Morton decision would be followed if the question of 
jurisdiction over aquaculture in Nova Scotia’s coastal waters were brought before the courts. 


                                                      
101 SC 2012 c 19, s 52. 
102 In some of the feedback we received from the industry on our draft report, we were told that 
environmental assessment for aquaculture was discontinued – under the Canadian Environmental Assessment 
Act before the Act was changed and before the Navigable Waterways Protection Act was replaced by the 
Navigation Protection Act – on the basis of a determination that aquaculture did not in general warrant 
environmental assessment. 
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Moreover, it does not appear to us that the DFO wants to take on the same role in Nova Scotia that 
it has British Columbia.103 


Moreover, a wholesale federalization of the regulatory framework may not be desirable from Nova 
Scotia’s perspective. The responsiveness of the regulatory framework to Nova Scotia’s specific 
conditions might be reduced. In addition, Nova Scotia would lose the opportunity it currently has to 
make effective regulation of the industry part of a broader strategy to develop the industry in 
accordance with Nova Scotia’s own economic, environmental and social objectives. Third, the 
opportunity to integrate regulation of aquaculture with other processes of coastal resource planning 
and management that are fully within Nova Scotia’s jurisdiction could be lost or impaired. 


The second option – regulatory collaboration – only addresses the complications that arise from the 
division of regulatory responsibility between the two levels of government if regulatory 
collaboration between provincial and federal regulators is a central element of the regulatory 
framework for both levels of government. The vehicle Nova Scotia and Canada currently use to 
coordinate their regulatory activities is an MOU. We heard many positive things about the working 
relationships that exist under this MOU. Nevertheless, our conclusion is that it may not be 
achieving the level of coordination and collaboration that can be achieved or that is needed for 
optimal regulatory effectiveness. 


From an industry perspective, we heard concerns about the number of regulators, regulatory 
processes and regulatory requirements the industry must deal with. From a broader regulatory 
effectiveness perspective, we heard concerns that perceived weaknesses in the current regulatory 
process were linked to the way jurisdiction over the regulation of the industry is currently divided 
and managed. For example, some of those who expressed concern that regulation is not sufficiently 
informed by or grounded in science also expressed the view that this is because the regulatory 
process is largely in the hands of the province rather than in the hands of the DFO. As another 
example, the view that the regulatory process lacks rigour was often linked with the view that it 
lacks rigour because it is in the hands of the province rather than the federal government. This 
interpretation flows from the perception that the province is not equipped or resourced to regulate 
rigorously and, in any event, may be too close to the industry to be willing to do so. The 
representatives of the DFO we met with did not question the will or regulatory capacity of the 
province, but they did state unequivocally that the growth of the industry depends on public 
confidence that the industry is being properly regulated. 


Our own analysis leads us to a related but distinct concern – that issues that may require regulatory 
attention might not receive that attention because they are being allowed to fall through the cracks 


                                                      
103 See the new proposed Aquaculture Activities Regulations. For some information on these proposed new 
regulations, see http://www.gazette.gc.ca/rp-pr/p1/2014/2014-08-23/html/reg1-eng.php and http://www.dfo-
mpo.gc.ca/aquaculture/management-gestion/aar-raa-proposition-eng.htm. Our reading of these proposed 
regulations is that they will mean that the DFO may now generally treat compliance with provincial 
approvals of aquaculture as determinative of the compliance of the approved aquaculture with the Fisheries 
Act. If this is an accurate understanding, it emphasizes the importance of the point we make below, that the 
DFA must take full responsibility for ensuring that its regulation of aquaculture addresses all of the adverse 
impact that aquaculture might cause, including on matters within federal jurisdiction but which the federal 
government is leaving to the province.  



http://www.gazette.gc.ca/rp-pr/p1/2014/2014-08-23/html/reg1-eng.php

http://www.dfo-mpo.gc.ca/aquaculture/management-gestion/aar-raa-proposition-eng.htm

http://www.dfo-mpo.gc.ca/aquaculture/management-gestion/aar-raa-proposition-eng.htm
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between federal and provincial regulatory responsibility. This may be because of the tendency of 
the province to regard certain regulatory issues as more exclusively federal than they actually are. 


For example, one of the frequently expressed concerns about aquaculture activities is the impact 
they can have on commercial and residential boating. The federal government has jurisdiction over 
navigation, and the province is bound by any limitations the federal government places on 
aquaculture to address navigational concerns. But there is no constitutional impediment to the 
province imposing additional limitations to address concerns about navigation that are not 
addressed by the federal government. The same can be said about the role of the limitations the 
DFO places on aquaculture to protect wild fish stocks; depending on how these limitations are 
expressed by the DFO, they may be binding on not only operators but also the province. This does 
not mean, however, that the province cannot impose additional limitations it decides are 
appropriate to protect wild fish stocks. 


In examples such as these, the province may be failing to fully consider its regulatory authority and 
responsibilities by taking the view that there are only navigational issues or wild fish issues to be 
addressed if the relevant federal regulators say there are navigational or wild fish issues to be 
addressed. Assuming the province has the jurisdiction over aquaculture it claims to have, this 
ignores its ancillary jurisdiction to deal incidentally with matters in federal jurisdiction when it 
does so as part of its regulation of aquaculture. Moreover, we believe that Nova Scotia’s role as the 
primary and comprehensive regulator of aquaculture means that Nova Scotia is responsible for 
using this ancillary jurisdiction (in ways that are compatible with federal law) to ensure that the 
regulatory framework is fully responsive to the issues that the regulatory framework needs to 
address. On the navigational issues, Prince Edward Island illustrates how this can be done; it has 
adopted legislation requiring all operators to provide a standardized navigational channel or space 
to boaters. This is in addition to any limitations respecting navigation that may be imposed on 
specific operators by the Coast Guard.104 


Our conclusions based on this discussion for the regulatory framework in Nova Scotia are as 
follows: 


a. Nova Scotia should continue to work with the DFO and other federal regulators through the 
mechanism of an MOU to ensure that the entire regulatory framework for aquaculture in 
Nova Scotia is as effective, cohesive, coordinated and streamlined as it can be despite the 
division of regulatory authority between the two levels of government. The objective should 
be to make this division of regulatory authority as irrelevant to the regulation of the industry 
as it can possibly be. Specifically, Nova Scotia’s goal should be to ensure that shared 
jurisdiction over aquaculture does not make compliance with regulation more difficult or 
costly than it otherwise would be. It should also be to ensure that shared jurisdiction does not 
minimize or reduce the overall effectiveness of regulation in achieving environmental 
protection and other regulatory objectives. 


b. In order to achieve the desired level of cohesion between federal and provincial regulation, 
Nova Scotia should work to ensure that federal-provincial regulatory collaboration is based 
on a strong and clear delineation of roles and responsibilities and a clear articulation of the 


                                                      
104 See ECELAW, Comparative Analysis of Five Aquaculture Regulatory Frameworks at page 25. 
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regulatory objectives of each level of government.105 Nova Scotia should work to ensure that 
collaboration is strengthened by the development of common or shared regulatory objectives 
that stress regulatory rigour and the avoidance and elimination of unnecessary regulation and 
of unnecessary regulatory cost, process or administrative burden. To the extent that concerns 
expressed to us about the unwarranted application of wild fish regulations to aquaculture are 
valid, Nova Scotia should encourage the DFO, and the federal government more broadly, to 
take the differences between aquaculture and fishing fully into account in the making or 
interpretation of federal fisheries laws. 


c. Nova Scotia should work with the DFO, and the federal government more broadly, to 
develop a common list of priorities for the scientific research needed to support and improve 
the effectiveness of regulation in Nova Scotia’s aquaculture industry. Nova Scotia should 
offer to collaborate with the DFO in developing and implementing a plan for research on 
these priorities by government or by scientists in the broader research community. In both 
regards, Nova Scotia should be a leader in proposing a regional rather than a provincial 
approach that emphasizes 
o the importance of aquaculture to all of Atlantic Canada; 
o the need for research that reflects the particular biophysical, geographic and socio-


economic conditions of Atlantic Canada; and 
o the research capacity in Atlantic Canada. 


d. To the full extent allowed by constitutional law, Nova Scotia should be willing and prepared 
to exercise its authority as the primary comprehensive regulator of aquaculture in Nova 
Scotia to regulate incidentally on matters primarily within federal jurisdiction where it is 
necessary to ensure the completeness and effectiveness of the regulatory framework. 


 


8. DEPARTMENTAL RESPONSIBILITIES FOR REGULATING 
AQUACULTURE 


In carrying out our review of the current regulatory framework, our understanding was that the 
activities of the Nova Scotia government in relation to aquaculture are comprehensively housed 
within the DFA. It seemed to us that this was an understanding shared by those who participated in 


                                                      


105 At the Roundtable, there was qualified approval for the recommendation that “the Province should 
continue discussions with the Government of Canada to clearly delineate areas of responsibility for the 
planning, regulation and management of aquaculture.” The expressed reason given by some who qualified 
their support for this recommendation focused on the types of discussions presently ongoing and therefore 
the precise meaning of “continue discussions.” There was also qualified support for a recommendation that 
“the regulatory framework should define the roles and responsibilities for the province, federal government, 
First Nations, the aquaculture industry, communities and other parties directly impacted.” 
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our process. This means the same minister, deputy minister and department have responsibility for 
supporting the industry as well as for regulating the industry. Both lines of activity take place under 
the same statute, the Fisheries and Coastal Resources Act.106 The content and tone of this 
legislation is heavily weighted in the direction of the Minister’s role in promoting the economic 
development of the fishery and aquaculture industries. Putting the combined mandate of the 
Minister together with the legislation, one could conclude that the Minister is the minister for the 
industry and likewise that the Department is the industry’s department. 


The regulation that is applied to aquaculture is overwhelmingly concerned with minimizing or 
mitigating the industry’s impact on the environment. It would therefore not be inaccurate to say the 
regulatory framework for aquaculture is a kind of specialized environmental regulation. In other 
words, whereas other industries are subject to environmental regulation under the Environment Act, 
the environmental consequences of aquaculture are addressed in aquaculture regulations. 


This legislative, regulatory and organizational model is used across Canada. In British Columbia, 
where the regulation of aquaculture is largely federal, the DFO is both regulator and supporter of 
the industry; the same mechanism applies throughout Atlantic Canada, where regulation is either 
provincial or, in the case of Prince Edward Island, federal with significant provincial involvement. 


This also appears to be how the regulation of aquaculture is addressed in jurisdictions outside 
Canada. In Norway, Scotland, Chile and Maine, the regulation of aquaculture is largely the 
responsibility of the same government entity that promotes and supports the growth of the industry. 


Moreover, this model is a very common approach to regulation across the natural resources sectors 
of farming, fishing, and forestry. Historically, it was also the approach taken to the regulation of 
mining, but for many decades, the environmental regulation of mining has been by environmental 
regulators acting under “generic” environmental legislation. 


Concerns about the dual mandate of the Minister and DFA were frequently raised in our process.107 
Many expressed concern about what they perceived to be an unavoidable conflict between the two 
roles that undermined confidence in the independence, objectivity and rigour of the regulatory 
process. To put it very bluntly, many told us flatly and unequivocally that they could not trust a 
regulator of the industry who was also responsible for promoting and supporting the development 
and growth of the industry. Frequently, we were told that the distrust was accentuated where 
government provided significant economic development funding to a specific aquaculture business. 


We were urged by many to recommend a regulatory framework under which responsibility for 
regulating aquaculture would be moved to the Minister of Environment. We have thought very 
seriously about the matter, as in many ways it goes to the heart of the lack of trust at the centre of 
much of the dissatisfaction with the current regulatory framework. In the end, however, subject to 


                                                      
106 SNS 2012 c22. 
107 There was partial support at the Roundtable for a recommendation that “the regulatory framework should 
ensure that responsibility and accountability for the regulation of aquaculture is clearly separated from the 
function of industry promotion and marketing to prevent actual or perceived conflict of interest. This may be 
accomplished by moving regulatory responsibility to a different department or by other means to be 
determined by the Panel.” See also the ECELAW report Aquaculture Regulation in Nova Scotia at pages 20–
21, which discusses this dual mandate and expresses the same concern. 
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what we say below (Sec. 10) on the issues of environmental monitoring, we have concluded that 
responsibility for regulation of aquaculture should otherwise remain with the Minister of Fisheries 
and Aquaculture. There is, however, an important proviso to this conclusion; it depends on 
acceptance and implementation of the other elements of our proposed regulatory framework, many 
aspects of which are designed to address by other means the distrust that exists with the perceived 
conflict of DFA roles under the current regulatory framework. 


We have reached the conclusion that DFA should continue to be responsible for the regulation of 
aquaculture for the following reasons: 


a. First, it is important to note that although the regulation of aquaculture is largely concerned 
with environmental protection, it is not exclusively concerned with environmental protection. 
It also concerns the use of a public resource – coastal waters – and the place of aquaculture in 
the development, use and protection of coastal resources. It may not make sense to reallocate 
these aspects of the regulatory framework to the Department of the Environment. It would 
give that department a different relationship to aquaculture than it has to other industries. 


b. The result of reallocating the environmental aspects of provincial regulation of aquaculture to 
the Department of Environment would add to the already complex regulatory landscape that 
exists within the sector. It would mean that regulatory authority was not only divided 
between the federal and provincial governments, but then sub-divided between two 
provincial departments. This might deal with the institutional trust issue but make regulation 
less cohesive and organized. 


c. As discussed earlier, provincial regulation of aquaculture already suffers from a lack of 
regulatory capacity. We have concluded that the province’s regulatory capacity must be 
increased if Nova Scotia is to have a viable and trustworthy regulatory framework. We think 
that the capacity gap is more likely to be addressed cost-effectively if the increased capacity 
is largely concentrated in one department rather than divided between two departments. It is 
important to recognize that the Department of Environment may currently have very little of 
the capacity and expertise it might need to become an effective regulator of aquaculture. If 
the Department were given a broad regulatory responsibility for aquaculture and this lack of 
capacity and expertise were not addressed, it might have little choice but to rely extensively 
on the DFA for advice. To avoid this outcome, the Department of Environment might require 
such a large percentage of the province’s increased regulatory capacity as to leave the DFA 
unequipped to deal with its continuing responsibilities. 


d. Dividing regulatory functions between two departments might complicate Nova Scotia’s 
ability to collaborate on aquaculture with other governments in Atlantic Canada, all of which 
combine industry promotion and support with regulation in one government department that 
is also responsible for the fisheries mandate. 


e. While separating the regulatory role from the industry-development role might improve 
confidence in the independence and trustworthiness of the regulatory process, it may or may 
not result in improved regulatory effectiveness. Meanwhile, we are confident that regulatory 
effectiveness can be improved by the DFA’s adoption and implementation of the regulatory 
framework we have proposed. 
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f. Even if we were otherwise inclined to recommend assignment of regulatory responsibility to 
the Department of Environment, the approval process and the environmental assessment 
process in Parts IV and V of the Nova Scotia Environment Act would require significant 
enhancement to serve as useful regulatory tools under the enhanced regulatory framework we 
have proposed for aquaculture. Public engagement, and transparency in particular, would 
have to be enhanced significantly in both processes. 


 


9. RESTRUCTURING THE ADMINISTRATION OF THE 
REGULATORY FRAMEWORK 


While we conclude that the regulatory framework should continue to be administered by and on 
behalf of the Minister of Fisheries and Aquaculture, we also conclude that important changes need 
to be made to how the regulatory framework is administered by DFA to address legitimate 
concerns about its independence, objectivity, dependability and effectiveness. The changes 
required include much greater levels of openness, transparency and clarity; a transfer of 
responsibility for the monitoring component of the Environmental Monitoring Program to the 
Department of Environment; and legislative changes that reduce the regulatory process’s 
dependency on ministerial discretion. 


Each of those aspects of the proposed regulatory framework is discussed elsewhere in this report. 
Here we focus on another set of changes we think will be important to restoring and maintaining 
confidence in a regulatory framework that is primarily administered by the DFA. These changes 
are intended to create greater and clearer operational separation between the Department’s 
regulatory responsibilities and the other functions it performs relative to aquaculture, and to 
formalize the role of departmental officials in the regulatory process. 


Regarding the separation of functions, there should be a clear organizational demarcation within 
the DFA between those who have decision-making responsibilities in the regulatory process and 
those who are involved in working to grow and develop the industry. To implement and reinforce 
this, the regulatory function should be led by an official or officials who report directly to the 
Deputy Minister or to an Associate Deputy Minister as the Deputy Minister’s designate. 


On the formalization of the role of departmental officials in the regulatory process, we believe the 
legislation should assign responsibility for leading and managing the regulatory program to a 
statutory officer who would, by statute, belong to the public service. The position would report 
directly to the Deputy Minister or to the Associate Deputy Minister as the designate of the Deputy 
Minister. The Act should set out the mandate of this official with sufficient detail to accomplish 
three objectives: to make it clear that the mandate is a statutory one, to make it clear the mandate is 
limited to regulation, and to ensure the mandate encompasses the whole of the regulatory function, 
subject of course to the general authority of the Minister over the work of the Department as a 
whole. 


We believe that the mandate of the statutory official responsible for regulation should include 
responsibility for decision making on aquaculture licences. This is the model used in New 
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Brunswick.108 Legislation would continue to confer broad powers, ultimate authority and 
accountability for oversight and policy-making on the Minister. It would, however, assign 
administrative responsibilities for the regulation of the industry to an “Administrator.” Such a 
legislative model, in which licensing is a public service function subject to ministerial oversight 
and policy-making, would bring the regulation of aquaculture into line with modern approaches to 
environmental regulation. Under the Environment Act (and environmental legislation throughout 
Canada), decision making on industrial permits is handled by bureaucratic officials, whereas in the 
1970s and 1980s, it would more typically have been done by ministers of environment. 


We understand that this will be less of a separation than can be created by placing responsibility for 
regulation in another department. We also understand that some will say that an organizational 
separation within a government department will be artificial and therefore ineffective. We do not 
reject these concerns out of hand but instead contend that they understate the benefits that can 
come from greater legislative differentiation between the regulatory and industry-development 
functions of the DFA and legislative allocation of regulatory responsibility to the bureaucratic 
level. Specifically, we think these benefits can include 


a. greater clarity for officials in both branches of the Department’s mandate, as well as for those 
they work with, as to which “hat” they are supposed to be wearing 


b. meaningful protection against regulatory responsibilities being subordinated to industry-
development objectives and priorities 


c. increased independence of decision making by those who have regulatory functions and 
responsibilities 


d. a less political and more professionalized regulatory process 
 


10. ENVIRONMENTAL MONITORING PROCESS 
In 2003, the Nova Scotia DFA implemented an environmental monitoring process (EMP) for fin-
fish aquaculture. In our process, no one questioned the need for such a process and in our view, it 
should be continued. We believe, however, that it should be strengthened in six important respects: 


1. First, the EMP should be established in legislation. In other words, existence of the EMP 
should not depend on a decision to be made by the DFA. 


2. Second, the parameters of the process should be prescribed in regulations rather than in 
departmental policy.109 


                                                      
108 For more discussion of this concept as it operates in New Brunswick, see the ECELAW report 
Comparative Analysis of Five Aquaculture Frameworks at page 14. 
109 We have chosen the wording here – “the parameters of the process” – deliberately. We would not want the 
substance of the EMP defined in such detail in legislation that the program ceases to have the flexibility it 
needs to evolve and change to deal with changing circumstances. Instead, it is the responsibility to comply 
with the procedural aspects of the EMP that should be defined in legislation.  
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3. Third, legislation should make compliance with the process a term and condition of all 
licences. The mandatory nature of the process should not depend on whether or not it is 
written into the terms and conditions of specific licences. By “compliance with the process” 
we refer to the steps a licensee has to take to implement and conduct the environmental 
monitoring required by the legislation and the regulations. The regulatory action to be taken 
in light of whatever environmental monitoring reveals about the environmental performance 
of the site would apply to the compliance of the site with its environmental performance 
obligations rather than to its compliance with the requirement to conduct environmental 
monitoring. 


4. Fourth, the responsibility for monitoring compliance with the EMP should be transferred to 
the Department of Environment in order to improve public confidence in the independence 
and objectivity of the oversight that government brings to bear on industry’s compliance with 
the EMP.110 This is New Brunswick’s approach, and we think it is one that should be 
adopted in Nova Scotia. This means that capacity and expertise will have to be built up in the 
Department of Environment. To some degree, this could cause some of the problems 
associated with multiple regulators and dividing resources between two departments that lead 
us to conclude that general regulatory responsibility should not be transferred from DFA. 
Nevertheless, we think these issues will be manageable if the transfer of responsibility is 
limited to the EMP. In addition, the avoidance of these issues is not important enough to 
outweigh the importance to the whole regulatory process of the credibility and 
trustworthiness of the EMP. 


                                                      
110 During our consultations on our draft report, we were encouraged to consider additional measures to 
ensure adequate separation between the regulation of the industry and government’s non-regulatory work to 
enable the development of the industry. One particular option was a proposal to move all of the non-
regulatory functions from the DFA to the Department of Economic Development and Rural Development 
and Tourism, thus limiting the DFA to a purely regulatory role. Independently of our receiving this feedback, 
we were told by the DFA that the movement of responsibility for industry support and development to the 
Department of Economic and Rural Development and Tourism has largely already happened and that it will 
be completed in the near future. This led us to think carefully about whether we should reconsider our 
recommendation that responsibility for administration of the EMP should be moved to the Department of 
Environment. We recognize that our rationale for this recommendation, which is to create institutional 
separation between industry promotion and the environmental monitoring part of regulation, could be said to 
be addressed by the movement of non-regulatory functions away from DFA. In other words, we recognize 
that institutional separation between environmental monitoring and non-regulatory functions can be achieved 
either by removing the non-regulatory functions from the DFA or by moving responsibility for 
environmental monitoring to the Department of Environment. We also recognize that confidence in the 
option that would see monitoring stay in the DFA as a purely regulatory department could be strengthened if 
the independent body we recommend later in this report to receive and consider citizen applications to have 
licences revoked were also given the authority and responsibility to conduct a periodic review of the 
functioning of the monitoring process through a process that sought public input. Indeed, such an approach 
might provide greater assurance of the rigour, reliability and transparency of the monitoring process than 
would movement of the function to Environment. In the end, however, we have concluded that our original 
recommendation to move administration of the monitoring program to Environment responds more directly 
to the concern we heard from many that trust and confidence in the EMP was critical to trust and confidence 
in the overall regulatory process and that a move of the monitoring function to Environment would do much 
to restore trust and confidence in this critical aspect of the regulatory process. At a later date, assuming trust 
and confidence in the overall regulatory process has been restored, a different institutional configuration 
might be appropriate. 
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5. Fifth, the regulatory monitoring of compliance of operators with the EMP has to be 
strengthened. More auditing of compliance is required. The auditing process should include 
random, unannounced audits. Whether directly or through contracted third parties who are 
independent of industry, regulators should more frequently collect their own samples for 
analysis – on an unannounced random basis subject only to the advance notice that is 
required to address biosecurity concerns. 


6. Sixth, results from the EMP for each site should be made available to the public in a timely 
manner. Ideally, this would be done by posting the results to a common government-
controlled website. 


We were urged to also recommend an expansion of the scope of the EMP.111 Specifically, it was 
suggested that the EMP should monitor heavy metal levels in addition to sulphide levels. We have 
concluded we are not able to make such a recommendation, primarily because of the different 
views we heard about the cost and feasibility of this monitoring, as well as its usefulness.112 We 
do, however, think that expansion of the EMP warrants further consideration, including the 
possibility of additional parameters.113 In the meantime, we have made recommendations 
elsewhere in this document that will require significant reduction of the discharge of heavy metals 
into the environment. 


 


11. STATUTORY STANDARDS 
Our understanding of the current regulatory framework is that there are a number of licensing terms 
and conditions that go into every licence and a number of leasing terms and conditions that go into 
every lease. There may also be terms and conditions that go into most licenses and leases. There 
are, in other words, a number of standard terms and conditions for licences and leases. We think 
that these standard terms and conditions should be set out in law to improve the transparency of the 
regulatory framework and general knowledge and understanding of the nature and range of controls 
that they place on the industry. Two of the most obvious ones would be 


• the conditionality of each licence on compliance with the Act and regulations and the terms 
and conditions of licence and lease, and 


• compliance with the Environmental Monitoring Process. 


                                                      
111 There was partial support at the Roundtable for the recommendation that “the regulatory framework 
should require a move away from a narrow focus on sulphides to include the use of a more extensive list of 
environmental indicators for monitoring. These may include metal contamination, bacterial layers, dissolved 
oxygen and biodiversity of sediment life. Far-field effects and biological recovery should also be addressed.”  
112 See, in part, the notes from the Knowledge Workshop session on February 10, 2014, and the session on 
March 28, 2014. In response to our draft report, we heard strong disagreement with the view expressed at our 
Workshop that it would be cost-prohibitive to expand the parameters of the EMP to include monitoring for 
heavy metals.  
113 Although it was not stated perfectly clearly, some of the feedback we received from the industry suggests 
this might be regarded as a preferred option to the recommendation we make later to prohibit the use of anti-
fouling methods or substances that disperse heavy metals or chemicals into the environment.  
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In addition, we think the following issues should be addressed in legislation (either in the Act or 
the regulations made under the Act): 


11.1 Obligation to Maintain Oxic Conditions 
It should be a basic and fundamental condition for the licensing of fin-fish aquaculture in a marine 
setting that oxic conditions (normal or specified levels of oxygen in the water column) can be and 
have been maintained.114 This would not mean that isolated temporary failures to meet oxic 
conditions would warrant revocation of a licence. It would, however, warrant taking action to bring 
conditions back to the oxic level and to be maintained there on a consistent basis. 


To ensure that oxic conditions are maintained and that licence conditions are properly calibrated to 
achieve and maintain that objective, there should be a legislative requirement that terms of the 
licence will be reviewed following the conclusion of each growing cycle to ensure that the site 
conditions are suitable for another growing cycle, and to ensure that appropriate adjustments are 
made to fallowing periods, stocking density and other terms and conditions of the licence. 


Where experience suggests that a difficulty in maintaining oxic conditions lies not with the 
operation of the licensed operation or with its compliance with regulatory requirements, but rather 
with the biophysical conditions of the site, it should be clear that the appropriate regulatory 
response is to require removal of the operation from the site or its conversion to a kind or level of 
aquaculture that is appropriate to the site. For operators who lose their sites in such circumstances, 
the regulatory framework should be committed to make an alternative and appropriate site 
available to the operator. This could be facilitated by the proactive identification by the DFA of 
Green areas for fin-fish aquaculture, using the process for the strategic assessment of coastal areas 
that we recommend below (Sec. 17) 


11.2 Anti-fouling Technology 
In marine-based fin-fish aquaculture, nets and other equipment must be regularly cleaned to 
prevent the build-up or persistence of materials, such as fish waste or uneaten food, that can cause 
disease to both farmed and wild fish. One of the methods of anti-fouling that have been used is to 
spray nets and other equipment with anti-fouling substances that contain copper and other heavy 
metals. We were told by some members of the industry that where anti-fouling is applied it is no 
longer applied by spraying but by a dip process conducted on land. They also told us that the 
industry is in the process of transitioning to mechanical cleaning technology.115 


Copper is a toxic substance, and its release into the marine environment should be minimized or, 
ideally, avoided. To accelerate the transition already taking place in the industry toward anti-
fouling methods that avoid the release of copper and other toxins into the environment and to 
ensure that the industry in Nova Scotia operates at the leading edge of environmental protection 
practices, we recommend that Nova Scotia’s regulatory framework should prohibit the use of any 


                                                      
114 It was suggested at the Roundtable that another or different approach would be needed for bodies of water 
that were not oxic in their natural state. The Bras D’Or Lakes were given as the example. 
115 See Knowledge Workshop notes from February 10, 2014, at page 2.  







Low-Impact/High-Value Aquaculture in Nova Scotia 


53


substance or method of anti-fouling that results in the dispersal of copper, other heavy metals or 
potentially harmful chemicals into the environment.116 


11.3 Standard Reporting Obligations for Each Kind of Aquaculture, 
Including the Following Matters for Fin-Fish Aquaculture: 


The legislation should specify the reporting obligations that will apply either to all operators or to 
all operators licensed to conduct kinds of aquaculture to which standardized reporting obligations 
on the specified subjects should apply. For fin-fish aquaculture, these standard reporting 
obligations should cover 


• escapes 


• fish mortality events and levels 


• damage to equipment 


• monitoring results 


• disease and sea lice outbreaks 


• use of permitted treatments to address disease or sea lice 
Putting reporting obligations on these subjects into legislation will ensure that they are maintained 
and enforced on a consistent and continuing basis. It will also contribute to transparency and 
accountability of the regulatory process and to public knowledge of the regulatory process. 


11.4 Standard Requirement Regarding Accommodation of Navigation 
We recommend that the legislation require accommodation for boaters to be built into every lease. 
Where feasible, this could be done by including a “navigational channel” in every lease, which is 
the approach followed in Prince Edward Island to avoid or at least minimize conflict between 
aquaculture and other users of coastal waters. We recognize, however, that all or virtually all leases 
in Prince Edward Island are for shell-fish aquaculture and that this approach may not work with 
fin-fish leases.117 If that is the case, an alternative method or methods for ensuring that fin-fish 
leases do not unduly and unnecessarily impinge on boaters should be considered. 


                                                      
116 We make no assumption here that heavy metals are present in the benthos because of aquaculture. We are 
saying instead that as a matter of environmental policy, the cleaning of nets should be done, because it can be 
done, without discharging heavy metal into the benthic region. 
117 In the feedback it provided to us on our draft report, the ACFFA stated that a navigational channel through 
“the middle of a lease” was impracticable because movement restrictions are determined under federal 
legislation, due to biosecurity protocols and the physical structure (cages, grids, anchor lines) on sites. We 
suggest that in the development of the proposed regulatory framework, work be done to identify options for 
better accommodating the interests of boaters in ways that address the legitimate concerns of fin-fish lease 
holders having boaters on or near leases.  
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11.5 Other Standard Terms 
The legislation should clearly specify the matters that have to be addressed in the terms and 
conditions of each licence and lease.118 These mandatory items would include but not be limited to 
terms and conditions on the following matters: 


• Species to be grown 


• Stocking density 


• Fallowing period requirements 


• Duration of lease and licence 


• Any specific operational procedures and technologies identified during the regulatory review 
process that could reduce the environmental impact of the operation 


• Clear rules for use of medication and pest-control products 
By specifying the matters that are required to be addressed in each licence, the legislation will 
ensure that they are addressed in all licences on a consistent and continuing basis. It will also help 
to contribute to the transparency and accountability of the regulatory process and to public 
knowledge and understanding of the regulatory process and the content of regulatory requirements. 


 


12. EXPERIMENTAL OR DEVELOPMENTAL LICENCES 
In our draft report, we did not address the question of whether the proposed regulatory framework 
would provide for experimental licences or developmental licences; that is, for licences that would 
be granted to applicants who wanted to conduct aquaculture to test or develop new technology or 
methods or to carry out basic research. In the feedback we received on the draft report, particularly 
at the public feedback meeting we held at Tatamagouche, we were asked to consider adding an 
explicit provision for an experimental or developmental aquaculture licence to our proposed 
regulatory framework. 


                                                      
118 Some of the feedback we received on our draft report suggests we were not clear in expressing our intent 
with this recommendation. For example, we were told that our proposed statutory standards were too 
prescriptive and that a performance-based approach was better-suited to deal with matters such as stocking 
density and fallowing periods. This feedback suggests that some may have interpreted our recommendation 
to be that matters such as stocking densities and fallowing periods for specific sites were to be fixed in 
legislation. That is not our recommendation. Instead, our recommendation is that legislation be explicit in 
requiring these matters to be addressed in every licence, taking account of variable factors such as velocity of 
currents, water depth, species and age class. Nor is our recommendation that such matters as stocking 
densities or fallowing period be fixed irrevocably in each licence. We recognize that the terms and conditions 
of a licence must be subject to variation if the regulatory framework is to be functional and effective. Our 
recommendation is that requirements of a licence at any given time on matters such as stocking densities and 
fallowing periods be clearly stated so that the public can know what they are, and also that terms and 
conditions be changed, where change is determined to be appropriate, in a way that is transparent to the 
public. 
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The Fisheries and Coastal Resources Act currently provides for experimental licences. It states that 
the Minister may grant “a special experimental licence upon such terms and conditions as the 
Minister deems appropriate.” It also states that an experimental licence “shall not be granted for 
commercial purposes.”119 


We think there is a clear rationale for an experimental licence option where the purpose of the 
licence would be to allow academic or communal research to proceed. Where that is the purpose of 
the proposed aquaculture, the regulatory framework should authorize the granting of an 
experimental licence by way of a simplified application procedure. There should be public notice 
and an opportunity for public input, but otherwise researchers should not be required to go through 
as detailed an application process as those who are applying for a commercial licence. Instead, 
what matters with such a licence is that it comes with terms and conditions that ensure that the 
aquaculture to be conducted is of limited scale and duration and closely tied to the research 
question or program. There should also be conditions requiring the results of the research to be 
made public, ideally through peer-reviewed journals. 


We think there is also a rationale for an experimental licence option where the proposed 
aquaculture is to be carried out by an aquaculture company that wishes to test a new technology or 
method of aquaculture. The opportunity to engage in such applied and commercially-motivated 
research may be critical if the industry in Nova Scotia is to become a truly low-impact and high-
value industry. In particular, such research can be very important to the ability of the industry to 
develop technologies and approaches that are better adapted to Nova Scotia’s particular biophysical 
and coastal conditions than are technologies and approaches imported from elsewhere. 


The concern with research or developmental aquaculture of this nature is that it not become a way 
of obtaining a commercial licence without having to go through and comply with the application 
process that applies to commercial operations. The limitation that an experimental licence should 
not be granted for commercial purposes should therefore also apply to this kind of experimental or 
developmental aquaculture. Similarly, as with a licence given to authorize academic or communal 
research, the aquaculture authorized by an experimental licence given to someone who wishes to 
test or develop technologies or approaches for commercial deployment should be of limited scale 
and duration as well as being closely tied to the research question or program. 


Ideally, commercially oriented research should also be conducted under an expectation that the 
results be made public, preferably through peer-reviewed publications. Where that approach is 
followed, we see no reason why an experimental licence could not be given for such research 
through a simplified process similar to the one that would be applicable to an application for an 
experimental licence to conduct academic or communal research. 


We understand, however, that private companies invest in research of this sort to gain a 
competitive advantage. Making an academic approach mandatory could mean that valuable 
research of potential importance to the development of the industry in Nova Scotia might thereby 
be precluded. To address this problem, we suggest that the DFA could use the strategic assessment 
tool we recommend later in this report to conduct one or more strategic assessments to identify 


                                                      
119 SNS 2012 c22 at s 55(1) and 55(2). 
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coastal areas that would be suitable for the conduct of experimental or developmental aquaculture 
under an experimental licence. As we explain later, provided that the strategic assessment were 
conducted on the clear basis that it could result in the issuing of one or more experimental licences, 
and provided that the process gives the public an opportunity to participate – equivalent to any 
opportunity they would receive through the licensing process – a strategic assessment could lead to 
the issuing of one or more experimental licences through a streamlined licensing process. 


The DFA would have the option of going one step further. Assuming an interest from the industry, 
it could conduct a strategic assessment to identify a suitable location for a fixed aquaculture test 
facility that would then be available to participants in the industry to carry out small-scale 
aquaculture for the purpose of testing or developing new technology, management practices or 
approaches. This could be done in partnership with industry associations. It could perhaps be 
modelled on the test-site approach taken by Fundy Ocean Research Centre for Energy (FORCE) to 
the testing and development of tidal power technology in the Bay of Fundy.120 This approach 
would, however, be a decision for DFA to make; we are not proposing it as something that DFA 
would be expected to do under the proposed regulatory framework. 


Where an applicant for an experimental licence to conduct commercial research does not wish to 
abide by the conditions that would allow it to access the simplified application process for 
experimental licences, and where an applicable strategic assessment has not been completed, the 
standard licence application process for commercial licences would apply. However, the scale and 
duration of the aquaculture proposed to be undertaken would typically be expected to be taken into 
account in the exercise of the procedural discretion provided for in that process. For example, 
unless the licence sought were to conduct a kind of fin-fish aquaculture in a Red area for that kind 
of aquaculture, it would be expected that an administrative rather than an adjudicative hearing 
would be appropriate. 


 


13. REGULATORY TRANSPARENCY 
Lack of transparency about the regulatory process and its operation in general, and in relation to 
specific sites, was a frequently voiced concern in our process. At the Roundtable, there was 
qualified approval for the following recommendation: “All licence application information 
pertaining to environmental impact and impacts on other marine resource use and users should be 
made publicly available.”121 For members of the Roundtable who qualified their support for this 
recommendation, the concern was protection of confidential business information. 


In addition to concerns about the current lack of transparency and openness, we heard quite a bit 
about the positive value of transparency and openness in contributing to the effectiveness of 


                                                      
120 A description of the FORCE test site and how it is governed and operates can be found at 
http://fundyforce.ca/. 
121 See page 14 of the Roundtable Final Report. Also, there was qualified support at the Roundtable for a 
similar recommendation that “all Environmental Monitoring Program data should be made publicly available 
on a website in a timely manner.” (Roundtable Final Report, 29) 
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regulation. We heard that it is critical to maintaining the regulators’ independence of the regulated 
sector. In other words, it reduces the danger of regulatory capture. We heard that transparency 
helps to ensure the answerability of regulators for their choices and actions, to regulated businesses 
as well as to the public, including those who benefit most directly from regulation. We heard that 
transparency improves both the public’s and the regulated sector’s understanding of the regulatory 
process, helping each to contribute positively to regulatory success. In this regard, a number of 
people expressed the view that greater transparency is a good thing for regulators who regulate 
effectively and for businesses that comply with the regulations, as it demonstrates that regulation 
works and makes it difficult for critics to unfairly portray the regulatory process in an inaccurate 
negative light. 


In addition, it is important to note that current distrust and lack of confidence in the regulation of 
aquaculture in Nova Scotia stems from the perception that the current process is not transparent and 
open. For a new regulatory framework to enjoy a positive level of trust and confidence, it must be 
defined by transparency and openness. 


Transparency should start by ensuring that comprehensive and easy-to-understand information on 
the regulatory framework is readily accessible to anyone who wants it. This will address the real 
frustration and irritation we heard from many, including some in the industry, about the difficulty 
they had experienced in obtaining clear information about matters such as the steps in the 
regulatory process, the obligations of applicants for leases and licences and of operators once 
licensed, their opportunities to participate in the regulatory process, and the actions the DFA can or 
will take to ensure compliance with the regulations. 


The difficulty people experience getting basic information on these and other aspects of regulation 
is one more factor undermining confidence in the current regulatory process. It contributes to the 
impression people have that information is withheld and only provided when the right questions are 
asked. It appears to result in different people being given different information, depending on 
whom they ask and how they ask for it. 


It should be recognized that some of the difficulties being experienced in this regard may reflect 
the number of agencies involved in the regulation of aquaculture and the appropriately variable 
nature of the regulatory process. Some of the frustration may also be caused by the probability that 
not everyone who works for the DFA or in the industry has all of the same information on the 
regulatory process. Also, our impression is that more information on the process and the operation 
of the process is available than many people appreciate or are in a position to appreciate because of 
the less than user friendly way in which it is made available through the government’s website. 


Nevertheless, we think that much more can be done to make information on the regulatory process 
and how it works readily available to the public, including through the DFA’s website. For 
example, the DFA should work with other provincial and federal regulators to produce a single 
shared document that comprehensively describes and explains the entire regulatory process as it 
works in Nova Scotia. The DFA could work with the Regulatory Advisory Committee, which we 
recommend in a later section of this report, on improving and better disseminating information 
about the regulatory process. The DFA should work with the network of existing coastal 
community organizations with an interest in aquaculture to ensure that good and comprehensive 
information on the regulatory framework and its operation is regularly shared through that network. 
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We also think that the DFA needs to ensure that DFA employees have a consistent level of 
knowledge about how the regulatory process is structured and operates. The DFA also needs to 
ensure that DFA staff are mandated to share that knowledge in their dealings with those they 
interact with in the course of their jobs. Instead, or in addition, the DFA could ensure that questions 
about the regulatory process are consistently fielded by the same members of staff. This is the 
approach that has been taken by other regulatory agencies. 


Transparency and openness should extend beyond general information about the regulatory 
process. It has to also be the rule in the application of the regulatory framework to each application 
for a lease and a licence, and to the DFA’s ongoing oversight of each licensed operation. As nearly 
as possible, the objective should be to make application and operation of the regulatory framework 
an open book. 


In keeping with the spirit of the recommendation that received qualified support at the Roundtable, 
we therefore recommend that the basic principle should be that information relevant to 
understanding the operation and effectiveness of the regulatory process as it applies to each 
proposed and approved site should be readily available to the public. This principle should be set 
out in legislation to ensure that it is binding on the DFA and to ensure that public access to 
information covered by the principle does not require the making of an application under the 
Freedom of Information and Protection of Privacy Act122 (FOIPOP) process. 


Information that is truly confidential business information should be excluded from this principle 
under a definition of confidential business information set out in the legislation. But the assumption 
should be that information is public unless a regulated business clearly establishes that it is 
confidential business information within the scope of the statutory definition. In other words, the 
onus to show that information should be kept confidentially in the hands of the DFA because of its 
confidential business nature should lie with the business that claims that the information is 
confidential business information. 


We do not have the information we would need to give precise advice on how confidential business 
information should be defined. The definition should, however, be a narrow and precise one, as 
otherwise the exception might become the rule. In that scenario, legislative provisions intended to 
require and enable transparency and openness might then end up being a legal barrier to 
transparency and openness. The concept that should guide the drafting of the definition of 
confidential information is that information is confidential to a business where, realistically, its 
release could expose the business or associated businesses to economic harm. 


We anticipate that discussion of this approach to limiting the information that can be withheld 
because of business confidentiality will raise the question of whether companies will be able to 
withhold information about the kind and quantity of antibiotics that are used in fish feed. The use 
of antibiotics is one of the significant issues of controversy in relation to marine-based fin-fish 
aquaculture. We were told by people in the industry and by knowledge experts on the industry that 
the use of antibiotics is limited and declining.123 We were also told that releasing information on 


                                                      
122 SNS 1993 c 5. 
123 In addition, we were told by people in the industry and by knowledge experts on the industry that far less 
medication is used for aquaculture than for any other farmed animal. This was reiterated to us in the feedback 
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antibiotics would allow competitors to figure out the feed formula being used, which is regarded as 
proprietary information in the industry. 


We also anticipate another issue that may be of concern to the industry – that open transparency on 
information pertaining to fish health will adversely affect competitiveness and marketing by 
creating the false impression that fish farmed in Nova Scotia are susceptible to illness while those 
farmed elsewhere are not. 


We are not dismissive of these concerns. However, we are strongly of the view that the current 
approach undermines trust and confidence in the industry, the DFA and the regulatory process. The 
industry’s social licence and its ability to respond to and address concerns suffers in consequence. 


However confidential business information is defined and protected, we think the principle of 
transparency and openness should generally apply to the process of applying for a licence and lease 
or for a variation or renewal of a licence and lease. As a general principle, and subject only to the 
protection of information that is clearly demonstrated to be confidential business information, the 
DFA’s file on each application should be open and accessible to members of the public. The intent 
would be to make the information provided by the applicant, and all of the information provided in 
respect of the application by third parties, open to public scrutiny. It would also be to make all of 
the documentation generated in the DFA as part of its assessment of an application part of the 
public record of the application. The conclusions reached on the application, and the reasons for 
those conclusions, should also be “on the record.” The same would apply to the consideration and 
decision of any appeal that follows from a decision on a licence or lease. 


Similarly, once a licence and lease are issued, the ongoing application of the regulatory framework 
to the approved operation should be, as nearly as possible, an open book. Subject to the protection 
of information that is established to be confidential, all of the data, information and reports that the 
operator is required – by the legislation, by the terms and conditions of its licence or by order of an 
inspector – to submit to the DFA or to the Department of Environment124 should be accessible to 
the public. Likewise, all documentation relating to the monitoring by the DFA of compliance with 
the regulatory framework, or to actions taken by the DFA to ensure compliance or to enforce the 
regulations, would become part of the file of material available to the public. This would include a 
copy of all inspection reports and any warning letters or orders written to address instances of non-
compliance. The publicly available information should also include all documentation pertaining to 
complaints received about an approved operation and the action taken by the DFA in response to 
the complaints. 


The objective of our recommendations is a level of transparency and openness that would allow a 
member of the public to readily ascertain at any given time the status of an application for a licence 
and lease (or for a change or renewal of a licence and lease) or the standing of an approved 
operation relative to its regulatory responsibilities. We recognize that implementation of such a 


                                                                                                                                                                 


we received from the ACFFA to our draft report. The ACFFA feedback also stated that “less than three (3) 
per cent of salmon feed in Canada is medicated,” which is the kind of information we refer to in saying that 
industry and knowledge experts told us that “use of antibiotics is limited and declining.” 
124 This assumes acceptance of our recommendation that the administration of the Environmental Monitoring 
Program should be moved to the Department of Environment. 
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high level of transparency and openness could divert resources away from regulation and into 
providing information about regulation. We also recognize that this level of openness and 
transparency can inhibit the open flow of information between regulators and the regulated, and 
among regulators, in ways that can be harmful to regulatory effectiveness. Nevertheless, we think 
the level of transparency and openness we have proposed is what is called for. 


First, what we have heard from Nova Scotians leads us to conclude that it will be essential to the 
trust and confidence they place in any new regulatory framework that it operate under conditions of 
high transparency and openness. We would go so far as to say that of all that must be fixed with the 
current regulatory framework from a community perspective, this one is a precondition for the 
other improvements to be accepted, effective and worthwhile. In fact, the level of transparency and 
openness we are proposing is an essential complement to other parts of the framework we have 
proposed. For example, our recommendation that regulatory responsibility remain primarily with 
the DFA assumes that the DFA will operate under the very high level of transparency and openness 
that we have recommended here. We would reconsider this and other recommendations if this 
assumption were mistaken. 


Second, our analysis of the regulatory framework in other jurisdictions leads us to conclude that a 
high level of regulatory transparency and openness has been a core feature to the reforms adopted 
in recent years in other jurisdictions, including Scotland and Maine. These were the two 
jurisdictions most frequently cited to us as models to follow, by those who were generally in favour 
of significant change in how aquaculture is now regulated in Nova Scotia. More broadly, most of 
the regulators we spoke to in order to learn about their role in the regulation of aquaculture 
emphasized the importance of transparency and openness, even if they did not work in regulatory 
systems that have gone as far as Scotland and Maine have gone to make transparency and openness 
into operational reality. 


Third, although we are not dismissive of the administrative concerns about diversion of resources 
and barriers to the flow of information, we think these issues can be managed. If resources are put 
into creating good systems that make transparency and openness standard operating procedure, 
including information systems that make good use of technology, the ongoing diversion of 
resources can be mitigated. As for concerns that high levels of transparency and openness will 
inhibit the flow of information, our experience suggests that this is often less of a problem for 
administrative systems than people responsible for those systems assume it will be. Participants in 
the regulatory process will adjust their behaviour and interactions to reflect the awareness that they 
are participating in a process of public administration to which high standards of transparency and 
openness are applicable. When this happens, the benefits that can flow from transparency and 
openness will outweigh any challenges it creates. 


Finally, because the regulation of aquaculture is a process of public administration relating to the 
use of public resources by private businesses, it should be conducted under high standards of 
transparency and openness so that it can be held accountable by Nova Scotians. 
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14. PROVISIONS ON AQUATIC ANIMAL HEALTH AND WELL-
BEING 


The conditions under which fin-fish facilities operate, from site selection to stocking density to 
cage design and maintenance requirements, should be addressed with fish health as a priority 
objective. It was suggested to us on a number of occasions that ensuring the health of farmed fish is 
the very best way to avoid, eliminate or reduce the environmental impacts of fin-fish aquaculture 
that give rise to the greatest concern. It was also suggested that fish health is crucial to the 
productivity of the Nova Scotia industry as well as to its reputation in the market, and thus to its 
competitiveness compared to the aquaculture industry in other jurisdictions. 


At the Roundtable, there was only partial support for the recommendation that 


the Province should develop an appropriate protocol to address all aspects of fish 
health and should ensure appropriate expertise is involved. Fish with reportable 
diseases should be removed from ocean pens as soon as possible. No grow-out 
should be permitted. Harvesting controls should be instituted until the site has 
been declared free from the specific pathogen. 


However, the reservation expressed by some Roundtable members was not about the idea of a 
comprehensive approach to fish health. Rather, it was about the prescriptiveness of the 
recommendation on how that should be done in all cases. In particular, reservation was expressed 
about an absolute obligation to remove from the water all fish with a reportable disease. There was 
also concern to ensure that this recommendation would be made in the context of marine-based 
farming and would not be applicable to shell-fish operations. 


In our view, the focus of the regulatory framework on fish health and well-being should definitely 
be on the outcomes rather than on the specific mechanisms to be used to achieve those outcomes. 
The goal should be to design and operate fish-growing operations that grow healthy fish, fish that 
never or very rarely require medication or pest-control treatment, and that have the lowest 
mortalities in the industry. We understand that it may take some time to reach this ideal. It is 
important, however, that every pest or disease outbreak be treated as a learning opportunity to 
reflect on the conditions under which fish are grown in these facilities and to improve those 
conditions to improve fish health. This will include learning about appropriate versus inappropriate 
sites, learning about appropriate stocking densities and species at given sites, learning about 
barriers to minimize disease transfers from wild to farmed fish, and so on. 


14.1 Fish Health 
Currently, the MOU between the DFA and the DFO states that Nova Scotia will have “the lead role 
in fish health management and extension work and in intra-provincial surveillance, detection, 
prevention, control, and regulation of fish diseases in cultured stock.” 


The legislative foundation for the DFA’s work in aquatic animal health is limited. It includes 
Section 5 of the Aquaculture Licence and Lease Regulations, which requires licensees to maintain 
accurate records on “the presence of diseases,” “the type and amount of food used in relation to 
aquacultural produce” and “the type of medication, dosage, treatment date, and duration of 







A New Regulatory Framework for 


 


62 


veterinarian treatments.”125 It also includes Section 9, which states, “The Provincial Fish Health 
Veterinarian may isolate, quarantine, order treatment for, restrict the movement of, or destroy 
cultured fish infected or thought to be infected with a disease that the Provincial Fish Health 
Veterinarian considers a significant risk to wild or cultured fish stocks.” 


The DFA’s current program in fish health has four components: disease surveillance and the 
provision of veterinary services, emergency services (where there is unexpected or elevated 
mortality or abnormal behaviour) and laboratory services to the industry. The DFA acts primarily 
as an advisor to operators. It provides advice on operational improvements to improve fish health, 
on treatment of disease and on prevention. These advisory services are undoubtedly an important 
benefit to the industry. They also foster a relationship of cooperation between the Provincial Fish 
Veterinarian (PFV) and operators, which the Veterinarian uses to enhance the industry’s 
understanding of and response to health problems affecting the sector. 


The DFA’s approach also has a regulatory component under Sections 5 and 9 of the Regulations. A 
key question is whether the DFA needs to increase its regulatory activity in relation to animal 
health in aquaculture. An associated question is whether this could or should be done while 
maintaining the advisory approach that is currently the focus for the PFV. These questions arise out 
of concern that the rigour of an expanded regulatory role might be compromised if the office of the 
PFV is the provider of veterinarian services to those it also regulates. Conversely, there is a 
concern that the effectiveness of the advisory service in gaining the cooperation of the industry in 
addressing fish health would be compromised if the advisory service were provided by 
veterinarians who also wear a regulatory hat. 


In our view, there is really no doubt that the regulatory framework has to deal much more 
expansively and in greater detail with the health of animals raised in aquaculture. Some of the most 
persuasive presentations we received argued that the key to aquaculture’s future as a sustainable 
industry that enjoys social licence is a focus on the health and well-being of farmed animals.126 All 
of these presentations, which were made from a range of perspectives, recognized that the health of 
the animals being raised in aquaculture was the ultimate and fundamental barometer of whether 
aquaculture is or is not being conducted in harmony with its surrounding environment.127 Put 
simply, healthy fish mean the health of the surrounding environment is being maintained while sick 
fish suggest the opposite. Conversely, the nature and extent of the aquaculture industry’s use of 
some of the practices that raise the most concern about the industry’s impact on the environment 
depend very much on the health of the animals raised in aquaculture. When animals are healthy, 
use of these practices can be reduced or eliminated. When fish are sick or in danger of becoming 
sick, use of these practices increases. 


                                                      
125 N.S. Reg. 15/2000. 
126 One of the most compelling of these was the submission we received verbally and in writing from Mr. 
Roger Hunka, with the assistance of Mr. Tim Martin, on behalf of the Native Council of Nova Scotia. 
127 This is also broadly consistent with the Ecosystem Approach for Aquaculture articulated by the FAO in 
Building an Ecosystems Approach to Aquaculture, which explicitly examines the issue of animal health 
standards. See, in particular, pages 76–77, 83–87, 101, and 121–22. 
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Here, we cannot describe the regulatory provisions we think are needed in detail. We limit 
ourselves to outlining the matters that we believe should be addressed within these provisions. 


First, it has to be understood that the maintenance of health and the prevention of disease are the 
foundations of the proposed regulatory framework. Although the provisions we are proposing to 
deal specifically with fish health would deal with the matter more extensively and explicitly than 
the current regulatory framework does, these elements of the framework are secondary to those 
intended to keep farmed fish healthy in the first place. Among the elements of the proposed 
framework that have fish health among their fundamental objectives are those dealing with the 
following matters: 


• Biophysical site conditions that make a site suitable for a particular operation 


• Conditions on number of fish on site and on permitted stocking densities 


• Fallow period requirements 


• The mixing of species on sites 


• Limits on the number of and separation between permitted farms in particular bays 


• Coordination of production on sites within defined geographic areas 


• Vaccination requirements 
In addition to all the general preventive measures, the regulations should deal more 
comprehensively and explicitly than the current legislation does with the mandatory reporting of 
infectious diseases. Consistent with applicable federal requirements, they should set out the 
diseases of concern to the province that must be reported to the DFA if identified by labs, farmers, 
veterinarians or anyone else in the care and control of the animals suspected of having the disease. 
The regulations should clearly state the time frame within which notification has to be given once 
the evidence of a notifiable disease is detected. There should be clear penalties stated for breach of 
reporting obligations, and there should be vigilant enforcement of the obligations, including 
through prosecution. 


The regulations should explicitly address the elements of the disease surveillance system. They 
should outline the responsibility and authority of the DFA to determine the type, frequency, lots 
and numbers of animals to be sampled, and to define the tests to be used for detecting the diseases 
of concern. This can be done in multiple ways and has to be done so as to preserve flexibility and 
adaptability that a good surveillance system requires. For example, as suggested by CFIA in 
response to our draft report, the regulations can require the use of a “validated” or licensed” test or 
a “test prescribed by the Provincial Aquaculture Veterinarian.” As to the sampling method to be 
used, the regulations could mandate the use of a method that is capable of detecting the absence of 
disease with a high percentage of certainty. The important thing from our perspective is that the 
elements of the surveillance system – as opposed to the specific tools that are used to implement 
those elements – not be left to policy but are instead laid out in legislation. 


The regulations should also deal more comprehensively with management of disease outbreaks. 
We discuss the industry’s capacity to manage disease outbreaks in greater detail below (Sec. 15). 
Here, our focus is on the responsibilities and associated authority of the regulator. In our view, the 
regulatory framework should define (or give the regulator authority to define) what constitutes a 
confirmed positive. The regulations should give broad powers to regulators to access records, to 
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seize and test animals from at-risk populations, to trace pathogen movements from and to farms, 
and to isolate, quarantine, treat or destroy diseased fish or fish suspected to be diseased or in danger 
of becoming diseased. They should impose, or authorize regulators to impose, requirements for 
biosecure disposal of infected fish and materials and for cleaning and disinfecting infected 
equipment, other objects and places. There should also be provisions dealing with fallowing, 
restocking and retesting of sites after an outbreak of disease leads to destruction of diseased fish. 
The regulations should define breaches of obligations in this area as punishable offences. 


The regulations should contain provisions on the biosecurity procedures to be followed to prevent 
the spread of infectious disease.128 These should include provisions on biosecurity procedures to be 
followed on aquaculture sites during harvesting, during transport of animals, and in fish processing. 
These procedures should cover personnel and equipment, including equipment such as well boats, 
trucks, grading gear and wharves used in moving fish. The regulations should provide for 
biosecurity compliance auditing procedures. Non-compliance with biosecurity requirements should 
be defined to constitute an offence. 


Under the regulations, movement of animals to or from a site should be subject to a certificate of 
health for transfer. The regulations should set out the number, or the authority to determine the 
number, of veterinary site visits and the types of tests to be conducted before such a certificate can 
be issued. There should be brood stock testing requirements, requirements on records management 
relative to the movement of fish and mandatory reporting requirements relative to transfers. 


The role of the PFV has caused us some difficulty. On the one hand, the PFV provides veterinarian 
services to the industry. He or she is, in effect, the industry’s veterinarian. This model is similar to 
the role that provincial veterinarians have played in the agriculture sector. On the other hand, the 
DFA relies on the PFV in its application, interpretation and enforcement of regulatory requirements 
relating to fish health. If the regulatory framework becomes more extensive and explicit on fish 
health, as we recommend it should, this reliance is likely to become more important to the DFA. 
The perceived conflict between the dual roles of the PFV would seem to be accentuated in a 
regulatory framework like the one we recommend, which places greater emphasis on the regulation 
of fish health management and protection as a critical component of the overall framework. 


We can understand that the role of the PFV as the veterinarian of the industry enables the PFV to 
build relationships of trust and confidence with the industry, thus allowing the PFV to proactively 
identify and address issues before they become problems. In other words, we can understand that 
the dependency of the industry on the PFV provides the PFV with considerable opportunity to 
ensure that the industry operates in accordance with the regulations and with fish health best 
practices. In addition, the current position of the PFV as the veterinarian of the industry is 


                                                      
128 CFIA feedback to our draft report noted that other sectors had developed national standards on biosecurity 
and suggested that Nova Scotia should promote this approach for aquaculture. It also brought to our attention 
that other jurisdictions, Denmark in particular, require aquaculture operators to develop biosecurity plans as a 
condition for licensing. Both points were made in the context of a broader one – that effective protection for 
biosecurity cannot be achieved solely by unduly restrictive regulations but also requires industry-developed 
standards, codes of practice and plans to deal with many of the necessary details. We accept the wisdom of 
this input but at the same time remain of the view that the nature and scope of responsibilities in the area of 
biosecurity must be framed in legislation. 
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undoubtedly an important part of the DFA’s system of disease surveillance. A more exclusively 
regulatory role for the PFV may make crucial surveillance information less available to the PFV 
than is currently the case. It is also relevant to the discussion that the PFV carries out his or her 
mandate as a regulated member of the veterinarian profession. 


For these reasons, we would not be comfortable recommending that the role of the PFV become an 
exclusively regulatory one.129 We are, however, strongly of the view that it can only continue to be 
a service provider and a regulator if our recommendations on transparency and openness are 
adopted and if a system of independent third-party periodic review of the compliance of the 
industry with regulatory requirements relating to fish health is instituted as part of the regulatory 
framework. This review could be carried out by the independent board that we later recommend 
should be created to hear and decide applications from members of the public who believe that 
licences should be revoked because of a site’s failure or inability to meet regulatory standards. 


14.2 Fish Welfare 
Overlapping with the issue of fish health is the issue of the well-being of farmed fish. Only one 
person spoke to us directly on this concept,130 but it was implicit in the concern that others voiced 
about the health of farmed fish. 


As under Nova Scotia’s Animal Protection Act,131 legislation on the well-being of farm animals 
typically aims to ensure they receive adequate care. This includes receiving necessary veterinarian 
care and protection from neglect and abusive treatment. Under the Nova Scotia Act, the definition 
of “farm animal” includes “fin-fish raised in an aquaculture site for commercial purposes.” Our 
understanding is that the Minister of Agriculture is designated as the minister responsible for the 
Act in its applicability to fin-fish. Among other things, this makes the Minister responsible for 
investigations where farm animals may be in distress. It also gives the Minister the authority to 
appoint inspectors to “carry on such activities and exercise such powers as are necessary or 


                                                      
129 In response to our draft report, the CFIA communicated to us that it did not support our conclusion that 
there is no conflict between the role of the PFV as both service provider and regulator or our conclusion that 
the PFV “must continue” as both service provider and regulator. To be clear, our recognition of the existence 
of the conflict is precisely why we make the recommendations we do in this paragraph. Also, we did not 
conclude that the dual role of the PHV “must continue”; rather, we concluded that it could continue if steps 
were taken to safeguard against the conflict that can arise between the two mandates. CFIA told us that an 
expanded role for the private sector veterinary community “is crucial to the maintenance of a transparent and 
vital aquaculture sector” and that the experience of CFIA is that “the involvement of the private sector 
actually increases disease detection and acts as an early warning system.” It also told us, “This concept and 
the vital role of the private fish health sector is clearly recognized in international standards and is in fact 
codified.” It is not clear to us whether these comments suggest a wider role for the private sector or an 
exclusive one. From our perspective, the objective is to ensure that the industry is properly served with 
veterinary services and properly regulated for compliance with fish health management practices. Our main 
point is that the status quo is not acceptable because it combines the two functions in one office without 
sufficient protection against the risk that this will adversely affect one or the other or both of them.  
130 At the Halifax community meeting on April 9, 2013, Professor Vaughn Black of the Schulich School of 
Law stated that the perception that the welfare of framed fish was less important than other regulatory issues 
is contradicted by the fact that the applicable law already addresses the welfare of farmed fish, although in 
his view inadequately. 
131 SNS 2008, c 33. 







A New Regulatory Framework for 


 


66 


conducive to preventing, ending or remediating distress to farm animals,” including by 
investigating cases of farm animals in distress, promoting the humane treatment of farm animals 
and formulating and coordinating the establishment of industry customs and codes of practice 
supporting the humane treatment of farm animals. 


In addition, the federal Health of Animals Act requires humane transportation of all species, 
including aquatic animals, into, within and out of Canada.132 


This legislative framework is primarily concerned with the prevention of neglect and abuse. This is 
an important aspect of animal welfare. It is covered not only by provincial and federal animal 
welfare legislation but also by Sections 445.1 and 446 of the Criminal Code.133 


It was pointed out to us that there have been no prosecutions under the Animal Protection Act (or 
the Criminal Code) for violations in relation to fish. This might raise questions about whether 
existing legislation is being enforced with sufficient diligence and rigour. Our expectation, 
however, is not that prosecutions should be pursued for the sake of demonstrating that the Act is 
being strongly enforced. Instead, our concern would be that prosecution is not being considered, 
where it may be warranted on the facts of particular cases, due to a general view that the matters 
addressed in the Act are not serious enough to warrant prosecution. Actions should be taken to 
ensure that such an attitude is not guiding the administration of the Act and that prosecution for 
violation of the Act is actively considered where circumstances suggest it is the appropriate and 
proportionate response to a situation of non-compliance. 


Our attention was also drawn to Subsection 21(4) of the Animal Protection Act, which states that 
the provisions of the Act that create the offence of causing distress to an animal do not apply if the 
distress is caused by an activity carried on “in accordance with reasonable and generally accepted 
practices of animal management, husbandry or slaughter or an activity exempted by the 
regulations.” The key words of this provision are not defined in the Act. They are therefore left to 
be defined in the administration of the Act. This can result in the words being defined in ways that 
do not accord with the objectives of the Act, which is to provide animals with meaningful 
protection against treatment that causes them distress. 


A similar but broader concern is that the Act defines distress in Subsection 2(2) in quite general 
terms. To some extent, this is unavoidable, given the wide range of situations and circumstances 
the Act must cover. It does, however, mean that the Act provides limited guidance either to farmers 
(meaning fish farmers in this context) or to regulators. In the case of fin-fish aquaculture, the lack 
of guidance may be more problematic given that the Act’s definition of distress may apply more 
straightforwardly to terrestrial animals than it does to aquatic animals. For example, the definition 
refers to adequate water, shelter, ventilation and “reasonable protection from injurious heat or 
cold.” What these parts of the definition require may be easier to determine for terrestrial animals 
than it is for aquatic animals. Even their applicability to fin-fish may be doubtful, although by the 
words of the Act they are as applicable to fin-fish as to other kinds of farm animals. 


                                                      
132 S.C. 1990 c. 21. 
133 RSC 1985, c C-46. 
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There is a third area of concern. Although the Act contemplates industry customs and codes of 
practice supporting the humane treatment of animals, it is primarily about protecting animals from 
neglect and abuse. It says little about the positive level of care that animals are to be provided. All 
it says in effect is that it must be above the level at which it would cause distress. 


We conclude that the regulatory framework should more clearly define the animal welfare 
standards required in fin-fish aquaculture. It should do this at three levels: 


a. By outlining the animal welfare standards that should generally be met and maintained in 
areas such as 
o water quality 
o stocking levels 
o feeding rates 
o cage design, construction and maintenance 
o general husbandry 


b. By better defining distress (i.e., neglect) as it applies to fin-fish aquaculture 
c. By better defining what practices of animal management, husbandry and slaughter will be 


regarded as “reasonably and generally accepted” in aquaculture in Nova Scotia for the 
purpose of determining the applicability of the statutory provision that creates the offence of 
causing distress134 


In feedback to our draft report, the CFIA pointed out that other livestock industry sectors have 
developed industry sector codes for best management practices relating to animal welfare. It noted 
that such codes can be referenced in regulations and suggested this is a more effective way to make 
industry responsible for animal welfare. It also noted that codes can change and evolve as new 
science becomes available more easily than regulations are likely to change. The CFIA also 
suggested that the Aquatic Animal Health Code could be referenced in Nova Scotia’s regulations 
until such time as a provincial or national code of practice is developed. 


We see the role that industry codes of practice can play in this area. They are contemplated by 
Nova Scotia’s Animal Protection Act, and we agree with the CFIA that they should be developed 
for aquaculture. At the same time, we continue to think that the legislative framework for 
aquaculture should be more specific in outlining the standards that should be generally met, 
including by better defining distress and by better defining the practices that will be “reasonably 
and generally accepted.” We also think that to the extent that a code of practice is relied upon for 
elaborating the applicable standards, the issue of accountability for compliance with the code must 


                                                      
134 Guidance may be provided here by the Aquatic Animal Health Code, which was developed by the World 
Organisation for Animal Health and is available online: http://www.oie.int/international-standard-
setting/aquatic-code/access-online/. Section 7 of the Code deals with “Welfare of Farmed Fish,” and more 
particularly with standards and practices on the welfare of farmed fish during transport, in the stunning and 
killing of farmed fish for human consumption and in the killing of farmed fish for disease control purposes. 
We have also been told about developments in New Zealand (which has adopted an animal welfare code 
dealing specifically with commercial slaughter) and in Europe (where the European Commission has said 
that farmed fish are covered by EU legislation on the protection of animals during transport and at the time of 
killing).  



http://www.oie.int/international-standard-setting/aquatic-code/access-online/

http://www.oie.int/international-standard-setting/aquatic-code/access-online/
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be clearly addressed. It is important that the industry’s regulatory responsibilities be clearly 
established and kept separate from the important role that a code of practice can play in ensuring 
compliance with those obligations. Finally, we note that the CFIA commented to us that its 
“significant experience in development and use of codes of practice” show that “these codes have 
more credibility if the development team includes academia, governments and environmental 
groups in addition to industry.” 


 


15. DISEASE CONTROL, MANAGEMENT PROCEDURES AND 
CAPACITY 


In the previous section, we made recommendations on fish health and fish welfare. A related issue 
is the regulation of the industry by the CFIA, which is responsible under the Health of Animals Act 
for control of aquatic animal diseases as part of its broader mandate over the health of all owned 
animals and wild aquatic animal populations.135 To discharge this mandate, the CFIA is in the 
process of implementing the National Aquatic Animal Health Program.136 


The CFIA maintains several lists of diseases: reportable, immediately notifiable and annually 
notifiable. The diseases on these lists reflect international requirements (i.e., diseases that Canada is 
required to have under surveillance and control) and diseases that Canada has decided to keep 
under surveillance and control. 


Diseases on all three lists must be reported to the CFIA. The difference between the lists is who 
must report and the time frame in which the reporting must occur. Reportable diseases must be 
reported to CFIA immediately by anyone who suspects them. Diseases on the immediately 
notifiable list must be reported by laboratories on suspicion of the presence of disease. Diseases on 
the annually reportable list must be reported by laboratories on an annual basis. 


The DFA operates a system of surveillance for diseases that must be reported to CFIA. This role of 
the DFA appears to be contemplated by its MOU with the DFO, which had the federal mandate to 
control aquatic animal diseases before it was transferred to the CFIA. 


The system of surveillance and control operated by the CFIA is part of an international system of 
animal disease surveillance and control based on international agreements. One objective is to 
prevent the spread of disease across boundaries. In doing this, the system protects international 
trade by providing assurance that it will not result in the movement of disease across boundaries. 
Under this system, Canada assesses the systems of surveillance and control in place in other 
countries to satisfy itself that they are strong enough to permit imports into Canada from those 
countries. For the same purpose, other countries make the same assessment of Canada’s systems of 
surveillance and control. These assessments, whether by Canada of other countries or by other 


                                                      
135 Health of Animals Act, S.C. 1990, c. 21. For provisions relating specifically to the health of aquatic 
animals, see Part XVI of the Health of Animal Regulations, C.R.C, c. 296, ss. 190–202. 
136 Information on this program is available at http://www.dfo-mpo.gc.ca/science/aah-saa/National-Aquatic-
Animal-Health-Program-eng.html. 



http://www.dfo-mpo.gc.ca/science/aah-saa/National-Aquatic-Animal-Health-Program-eng.html

http://www.dfo-mpo.gc.ca/science/aah-saa/National-Aquatic-Animal-Health-Program-eng.html
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countries of Canada, are carried out with guidance provided by the World Organization for Animal 
Health. 


Under the Health of Animals Act, the Minister responsible for the CFIA has the authority to order 
destruction of diseased fish.137 Where the Minister exercises this authority, the Minister has the 
authority to compensate the grower of the fish that are destroyed. Under current practice, the 
authority to compensate is exercised whenever the authority to order destruction is exercised. 


We heard a high level of anger about the compensation that CFIA pays when the Minister orders 
the destruction of farmed fish, something that has happened and attracted a lot of media attention in 
Nova Scotia in recent years.138 For many, this is using taxpayer money to reward farmers for the 
bad practices that allowed their fish to become diseased in the first place. Similarly, many 
expressed the view that if farmers know they will be compensated for producing sick fish, they will 
be content to make a profit by producing sick fish and collecting compensation after they are 
ordered destroyed instead of taking the more difficult, expensive and uncertain route of doing what 
has to be done to produce healthy fish that can be sold for a profit on the market. 


We understand and respect the strength with which these views are held. Nevertheless, we think the 
role of the CFIA in compensating farmers for the fish it orders them to destroy should be put in 
context. The system under which aquaculture is compensated for fish destroyed by order is similar 
to the one under which farmers in the agriculture sector are compensated for animals they are 
required to destroy for disease-control purposes. In both cases, the rationale for the obligation to 
compensate is the same: to ensure that the awareness that reporting could lead to an order to 
destroy does not lead to failure to report. This would be more likely if operators knew there was no 
compensation for destroyed animals or if compensation was not certain. In other words, 
compensation is paid to protect the effectiveness of the surveillance and control system from the 
financial incentive to conceal regulated disease that would exist in the absence of compensation. 


We were advised by CFIA officials that provinces and the aquaculture industry have been informed 
that the current approach to compensating for loss due to disease is not sustainable and that a 
stricter approach will soon be implemented. Under that approach, orders to destroy will not be 
issued where the disease identified is in an area in which the presence of the disease has been 
determined to be enzootic, or endemic. The reason is that the purpose of the NAAHP is not to 
eradicate regulated diseases from areas (watersheds) where they already exist but to prevent their 
spread to other areas. In that context, an order to destroy serves no purpose where a disease is 
found in an area in which the disease is endemic. With no order to destroy, there will be no 
authority to pay compensation. Moreover the rationale for paying compensation – to ensure that 


                                                      
137 Health of Animals Act, S.C. 1990, c. 21.  
138 There was qualified approval at the Roundtable for a recommendation that “publicly funded compensation 
for catastrophic loss related to disease should not be available except where the effect is industry-wide or the 
compensation is otherwise required under international agreements relating to reportable diseases.” 
(Roundtable Final Report, 26) 
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reporting happens when it serves a disease surveillance and control function – will not be 
applicable.139 


This stricter approach to eligibility for compensation may provide some assurance to the public that 
where compensation is given it is because it is serving a disease-control purpose and not simply 
fixing a problem for a farmer who loses fish. For the public in provinces or areas of provinces 
where compensation is paid, the payment of compensation is perhaps more likely to be seen as 
indicating that the disease that has led to the destruction of fish is not endemic in their province or 
area but generally under effective control. 


For the industry as well as provincial governments, the implication of the new approach would 
seem to be that they will have additional reason to effectively control the incidence and prevalence 
of regulated diseases. Access to compensation when disease strikes despite best efforts to prevent it 
will depend under the new approach on whether the disease has generally been kept under effective 
control. In addition, it would seem to us that aquaculture located in areas designated as endemic for 
certain regulated diseases might face difficulty in maintaining its markets or in gaining new 
markets.140 


The impending changes to the CFIA approach reinforce the rationale for all the recommendations 
we have made that can play a role in fostering, maintaining and protecting the health of farmed 
fish. In addition, they show how important it is for industry and government to have the capacity to 
conduct effective surveillance for disease and to effectively manage outbreaks when they occur, to 
ensure that disease does not become endemic. 


Our understanding of what we were told by CFIA officials is that the CFIA was confident in the 
strength of the surveillance systems in Nova Scotia, and the Maritimes more broadly, and with their 
functioning. We understood the agency to express less confidence in the readiness of the industry 
in the region to manage outbreaks. 


To illustrate this concern, CFIA officials explained the difficulties they have observed in the 
handling of the limited ISA events that have occurred. In the view of the CFIA, necessary 
equipment was not readily available or readily procurable. For example, there were no boats in the 
region dedicated to this function and no arrangements made to take boats used for other purposes 


                                                      
139 In our draft report, we suggested that providing compensation where stock is ordered destroyed for 
disease control purposes was required by Canada’s international obligations. We were advised by CFIA that 
this was not correct. Our understanding of the correct position is that providing compensation for stock that is 
ordered destroyed as a means of ensuring reporting of disease is an important part of Canada’s disease 
surveillance and control system that is subject to evaluation for its consistency with international standards 
and for its effectiveness by Canada’s trading partners. 
140 In the feedback we received on our draft report, it was questioned whether this would be the impact for 
farmed salmon. We were told that the majority of farmed salmonid produced in Canada is gutted/eviscerated 
in Canada and exported to the United States, and that this trade is generally regarded as safe because the 
Unites States has no disease restrictions on eviscerated animals. For this reason, we were told that the 
statement made in our draft report, that producers could lose much of their market if their geographic area 
were designated as being one in which disease was endemic, was false as applied to farmed salmon. We take 
it from this feedback that our statement was accurate as applied to other kinds of fin-fish and to shell-fish, 
and also that it might be accurate as applied to salmon if US policy changes or if the market for Canadian 
farmed salmon changes.  
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out of their normal service to prevent cross-contamination. There were also no arrangements made 
in advance for biosecure access to docks, which caused undue reliance on land transportation. 
Another kind of difficulty was in requisitioning the equipment needed to harvest diseased fish. 
Another was the unavailability of pre-approved disposal sites. This raised concerns about the 
treatment that would be applied to the effluent from the rendering of destroyed fish. The CFIA has 
also found that the expertise needed to write the standard operating procedures needed for a 
response plan and process was generally not available. 


CFIA officials expressed concern about an absence of urgency in addressing these gaps in capacity 
and readiness. They expressed concern that the cooperation needed to ensure that the needed 
capacity and infrastructure is in place and available to all is not evident, even though the scale of 
the industry is, in their view, such that the needed capacity and infrastructure can be available only 
if it is developed and maintained on an industry scale. We were told that this collective approach 
has been taken on the west coast, where the industry is much larger and is a primary reason why 
the readiness to effectively manage disease outbreaks is more advanced on the west coast than it is 
on the east coast. 


 


16. SITE SELECTION AND UTILIZATION FOR FIN-FISH 
AQUACULTURE 


16.1 Nature and Rationale for a Classification System 
We have been told by industry, community members and other stakeholders that proper site 
selection and utilization is critical for an effective regulatory framework for marine-based fin-fish 
aquaculture.141 We agree. A suitable site is one that has appropriate biophysical conditions while 
being compatible with other economically, socially, and culturally important activities. Using 
concepts from the Environmental Goals and Sustainable Prosperity Act, it is a site that can make a 
net contribution to sustainable prosperity if it is responsibly developed and managed in a manner 
that maximizes benefits while minimizing risk and negative impacts. 


Biophysical conditions in Nova Scotia are different than in many other jurisdictions with marine-
based fin-fish aquaculture operations. We have many geographically protected coastal waters 
around Nova Scotia as well as areas with strong tidal currents, but we also tend to have shallower 
waters than other jurisdictions, and water temperatures are not always suitable. Wild salmon 
populations in Nova Scotia have traditionally had economic and social significance, but are in a 
perilous state. In addition, many of our rural communities have long-standing economic reliance on 
coastal waters for their livelihoods, largely in terms of fishing and tourism. Compatibility with 


                                                      
141 There was partial support at the Roundtable for the recommendation that “the regulatory framework 
should establish siting criteria to include water depths, current flows, distances from wild fisheries and 
harvest areas for Irish moss, sea urchin, shellfish, etc., distances from salmon rivers, migration paths, fishing 
grounds, other marine resource uses, natural conservation areas, and spacing of aquaculture sites.” 
(Roundtable Final Report, 20) 
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other uses of coastal waters and social acceptance of the industry are therefore critically important 
considerations in site selection. 


Under the current regulatory framework, the suitability of coastal areas for fin-fish aquaculture is 
determined largely if not exclusively through the licensing process. This approach may be 
inefficient and resource-intensive for both industry and regulators. It may also lead to avoidable 
conflict to the extent that it results in applications for licences and leases being made for sites that 
would be identifiable as being generally unsuitable if a more general process of characterization 
and categorization of the suitability of coastal areas for fin-fish aquaculture were carried out. In 
addition, too much reliance on the licensing process to determine the suitability of coastal areas for 
fin-fish aquaculture may lead to mistakes that could be avoided or reduced if the licensing process 
were supplemented by a classification of coastal areas for fin-fish aquaculture suitability either 
before a licence is applied for or before an assessment of an application for a licence begins. 


Following the approach that is central to Scotland’s relatively new regulatory framework, the basic 
approach we recommend is a process of evaluation of coastal areas for the purpose of determining 
whether they are generally suitable, marginally suitable or generally unsuitable for fin-fish 
aquaculture.142 The result of this process would be a designation of coastal areas as being either 
Green, Yellow or Red areas for the purposes of fin-fish aquaculture.143 In general terms, these 
designations would have the following meaning: 


• Green areas would be areas found to be generally suitable for fin-fish aquaculture. 


• Yellow areas would be areas that have potential to be suitable but are not ideal and would 
require a more careful approach to site selection, a more rigorous assessment in the licensing 
and leasing process, and stricter or more limiting terms and conditions for approval and 
additional regulatory oversight. 


• Red areas would be areas that are unlikely to be suitable (i.e., that are generally unsuitable) 
for fin-fish aquaculture. 


The basic idea is that regulatory approval for fin-fish aquaculture would be unlikely in Red areas 
and less likely in Yellow areas than in Green areas.144 Whether approval would be given for a site 


                                                      
142 For a detailed analysis of Scotland’s regulation of aquaculture, see Cecilia Engler’s paper, Analysis of 
Aquaculture Legislation and Regulation in Scotland, available on our website under “Updates.” See 
especially pages 15–32, which discuss, among other things, Scotland’s development plan with regard to 
aquaculture. “Development plans should identify areas which are potentially suitable for new or modified 
fish farm development and sensitive areas which are unlikely to be appropriate for such development; 
sensitive areas are unlikely to be suitable for fish farm development unless adverse impacts can be 
adequately mitigated.” (p. 20) 
143 In rudimentary form, a similar concept is currently provided for in the Fisheries and Coastal Resources 
Act, which permits the Minister of Fisheries and Aquaculture, with cabinet approval, to designate sub-aquatic 
lands as a “closed area . . . not suitable for aquaculture.” Also, the broad concept of some kind of red, yellow, 
and green classification system for decision making with regard to aquaculture siting has been proposed 
before: see Barry T. Hargrave, “A Traffic Light Decision System for Marine Finfish Aquaculture Siting,” 
Ocean and Coastal Management 45: 215–35. 
144 One of the reactions we received to our draft report was the concern that our use of Green, Yellow and 
Red as the labels for our three proposed classifications would cause confusion and mistaken expectations. 
The concern was that people would assume that a Green designation for a certain kind of aquaculture would 
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in a Yellow or Red area at all would depend on whether the applicant for a licence and lease in a 
Yellow or Red area is proposing a fin-fish operation that is suitable for a site having Yellow or Red 
area characteristics. For example, a small-scale or low-density operation might be suitable in a 
Yellow area, whereas a larger-scale and higher-density operation would not be. It would be less 
likely that even small-scale and low-density fin-fish aquaculture would be found suitable for Red 
areas. But to be suitable, it would have to be an operation with less impact than the operations that 
would be suitable for Yellow areas. For example, an operation that is smaller scale and lower 
density than those suitable for Yellow areas, and which also is required to operate under stricter 
regulatory control, might be suitable in some Red areas.145 


Another key consideration in application of the coastal classification system would be the kind of 
fin-fish aquaculture that is proposed.146 This is addressed below under the heading “Relevance to 
Classification of Differences between Kinds of Fin-Fish Aquaculture.” 


The starting point for considering which of the three categories a coastal area of Nova Scotia falls 
under should be the biophysical conditions, such as water depth, current speed, oceanographic and 
benthic circulation patterns, proximity to salmon rivers, etc. Social, cultural, and economic 
implications would also be considered in categorizing Nova Scotia’s coastal waters based on its 
suitability for fin-fish aquaculture; however, these considerations will feature more prominently in 
the review of individual proposals for aquaculture operations. Finally, understanding of what 
makes for a suitable site will undoubtedly evolve with science, changing conditions as a result of 
climate change, new technologies, changes in industry practice, changing markets and the 
industry’s evolving place in rural communities. This means that the categorization must remain 


                                                                                                                                                                 


mean that all applications for that kind of aquaculture would be approved (even though we have made it clear 
that an application in a Green area must still meet the criteria and standards applicable to licensing) and that a 
Red classification would mean that no aquaculture would be approved (even though we have made it clear 
that licensing of aquaculture in an area designed Red for that kind of aquaculture would be unlikely but 
possible). It was suggested that these mistaken assumptions could be avoided or minimized by using more 
neutral terminology to describe our classification system, such as Level 1 (instead of Green), 2 (instead of 
Yellow) and 3 (instead of Red). The key consideration is not the terminology but the underlying concept, 
which is that coastal areas will be found to be generally suitable, marginally suitable or generally unsuitable 
for specific kinds of fin-fish aquaculture, and classified accordingly. We would note however that use of a 
more neutral terminology would have to address the opposite concern that the result of an area’s 
classification as generally suitable, marginally suitable or generally unsuitable might not be taken seriously 
enough if it were expressed in neutral language rather than in the “traffic light” language we have proposed. 
145 In providing feedback on our draft report, some asked us to recommend a prohibition of fin-fish 
aquaculture in Red areas. We continue to think the better course is to leave open the possibility that 
aquaculture could be permitted in a Red area if it were designed to appropriately address the limited 
suitability of the area for fin-fish aquaculture. This is because the purpose of the classification system is not 
to absolutely bar aquaculture from coastal areas based on their classification but to ensure that licensing 
decisions appropriately reflect the relative suitability of different coastal areas for different kinds of fin-fish 
aquaculture. In Red areas, this will generally mean that fin-fish aquaculture will not be approved, but it will 
not mean that fin-fish aquaculture cannot be approved.  
146 In the feedback we received on our draft report, we were asked on a number of occasions to clarify that 
our proposed classification system for fin-fish aquaculture might apply differently to different kinds of 
aquaculture, depending on the level and nature of risk of adverse impact associated with particular kinds of 
fin-fish aquaculture. We have therefore strengthened the clarity of our description of the classification system 
on this point. 
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open to adjustment but based on strong, open and transparent processes; clear criteria; and good 
evidence. 


16.2 Classification Criteria 
It will be critical to apply the classification system on the basis of clearly established criteria. 
Concern was expressed in the feedback we received to our draft report that a lack of clear criteria 
would produce conflict that could be avoided or minimized. Another concern was that a lack of 
clarity would delay and prolong decision making. A third kind of concern expressed was that a lack 
of clarity in the criteria of classification would lead either to licensing where it was inappropriate or 
to unwarranted refusal to license. 


In light of these concerns, we were asked, at the public feedback meeting we held on our draft 
report in Yarmouth, to include specific classification parameters in our final report. For example, it 
was suggested that we should specify the objective water depth and current-speed parameters that 
would lead to a coastal area being designated as Green, Yellow or Red. It was also proposed by the 
EAC that we should develop a list of general criteria for each classification and a mechanism to 
weight certain criteria more heavily where necessary or warranted to achieve the protective 
purposes of the classification system. 


We agree that clear and reasonably fixed criteria for differentiating between coastal areas for 
classification purposes will be critical to the workability of the classification system we have 
proposed. We also agree that greater clarity should be possible relative to the biophysical criteria 
than those of a socio-economic nature. 


We are, however, also very aware of the limits of our expertise relative to the specific parameters 
that should be built into the criteria and how they should be weighed against one another in specific 
situations. Therefore, we limit ourselves to indicating the kinds of parameters that should be 
included in the classification criteria and the standards that should be applied to evaluating those 
parameters. 


This is also our response to the feedback we received from some in industry, and in particular from 
the Atlantic Canada Fish Farmers Association (ACFFA). From that perspective, our draft report 
was criticized for suggesting biophysical conditions for classification that were based on opinion 
and not science, as well as for proposing a system in which classification would depend on single 
determinative factors rather than on the cumulative impact of multiple factors. Our response to 
these points is that we are only proposing the kind of parameters that should be used in the 
classification criteria, in the full understanding and expectation that more work is needed to 
develop the more specific criteria required to make the classification criteria fully functional. We 
have proposed a general breakdown between biophysical parameters and socio-economic 
parameters (absence, presence and nature and level of conflict with other uses and values) because 
these were the two categories of factors that virtually everyone who spoke with us during our 
process said were relevant to good site selection. 


At the same time, we stress three points: 


1. The development of the specific parameters for classification should be evidence-based, 
precautionary, and transparent. Where science indicates a specific parameter that can be used 
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to ensure that the classification system achieves its objectives, that parameter should be 
adopted until further development of scientific knowledge suggests a better parameter. 


2. Our concept of classification is not one in which a single variable determines classification 
but rather one in which classification is determined by the combined effect of the multiple 
variables that are relevant to determining biophysical and socio-economic suitability. 


3. The Regulatory Advisory Committee and the mechanism for advice from knowledge experts 
on a continuing basis that we recommend later in this report could both play important roles 
in the further work that will have to be done to develop the criteria we propose into fully 
functional criteria. 


16.2.1 Classification Criteria for Green Areas 
It is our recommendation that Green areas for fin-fish operations in coastal waters for salmon or for 
other fin-fish species be determined based on criteria that include the following: 


a. Biophysical conditions such as water temperature, water depth, current speed, frequency and 
other hydrological and bottom conditions show that fin-fish aquaculture can be conducted in 
the area with confidence that it will meet or exceed environmental standards; and 


b. Coastal conditions show that fin-fish aquaculture can be conducted in the area with 
confidence that it will not significantly conflict with other uses or values,147 such as 
o the recovery effort of an endangered species 
o a clearly competing use that is of significant economic, social or cultural value148 
o the protection of wild salmon 
o the protection of land that is under legal protection 


For clarity, the intended effect of (a) and (b) is that a Green area would be shown to be suitable for 
fin-fish aquaculture under both criteria because it possesses suitable biophysical conditions and 
because of the absence of significant conflicts with other uses and values.149 


                                                      
147 In providing feedback to our draft report, the Mi’kmaq Rights Initiative pointed out that the meaning 
given to the word “significant” would be critical. We agree. We do not, however, believe we are in a position 
to propose a specific definition, for much the same reasons as we do not think we can recommend the 
specific biophysical parameters that should be used in the classification criteria. We can, however, say that 
“significant” would have to be interpreted and applied in a way that is consistent with achieving the overall 
objectives of the proposed regulatory framework, which is to provide a high level of protection against 
adverse impacts.  
148 In the feedback received on our draft report, concern was expressed that specific industries were not 
listed. For example, we were asked to confirm that interference with tourism or a lobster fishery would be 
interference relevant to deciding on the classification of a coastal area. Our choice not to list the uses that 
would be capable of being considered competing uses is a deliberate one, as we think this has to be worked 
out in the detailed development of the regulatory framework and in the operation of the framework once it is 
implemented. However, given what we say in the rest of this report relative to the lobster fishery and tourism, 
we have little difficulty in being explicit that the impact of fin-fish aquaculture on lobster fishing and on 
tourism would be taken into account in the classification process. 
149 In providing feedback to our draft report, some expressed concern that the designation of a coastal area as 
a Green area would result in that area being inundated with aquaculture. This outcome would be prevented 
by the regulatory framework we have proposed, which would require licensing in Green areas to address a 







A New Regulatory Framework for 


 


76 


16.2.2 Classification Criteria for Yellow Areas 
Yellow areas would be coastal areas where there is reason for caution, but there may still be 
potential for productive low-impact fin-fish aquaculture, provided that it is conducted on terms, or 
subject to limitations, that specifically address the area’s limited suitability for salmon or another 
kind of fin-fish aquaculture. Conditions that would result in an area being designated as a Yellow 
area would include the following: 


a. Biophysical conditions show (for example) that fin-fish aquaculture for salmon or another 
species should not be authorized unless it is authorized on terms and conditions (such as 
terms and conditions on scale and density) that address the specific biophysical limitations of 
the area. 


b. The presence of significant potential for conflicts between fin-fish aquaculture for salmon or 
another species and other uses or values would have to be addressed before aquaculture 
could be authorized or conducted. Examples include 
o a reasonable fear that a fin-fish operation for salmon or another species would interfere 


with the recovery effort of an endangered species 
o interference with a clearly competing use that is of significant economic, social or 


cultural value 
o proximity to a salmon river or to land that is under legal protection 


c. Both the biophysical conditions and the potential for conflict with other significant uses or 
values indicate that the area is properly classified as a Yellow area. 


16.2.3 Classification Criteria for Red Areas 
Red areas would be coastal areas considered to be unlikely to be suitable for salmon or another 
kind of fin-fish aquaculture. Conditions that would result in an area being designated as a Red area 
would include the following: 


a. Biophysical conditions show that it is highly unlikely that fin-fish aquaculture for salmon or 
another species can be conducted in the area in accordance with environmental standards, 
particularly in light of current technology and aquaculture practices. 


b. The presence of serious conflicts between fin-fish aquaculture for salmon or another species 
and other significant uses or values, such as 
o a clear risk to the recovery effort of an endangered species 
o a proven threat to an important industry in the area 
o immediate proximity to a salmon river or to land that is under legal protection 


c. Both the biophysical conditions and the presence of serious conflicts with other significant 
uses or values indicate the area is properly classified as a Red area. 


Although Red areas would be generally off limits for fin-fish aquaculture, the regulatory 
framework should not preclude the possibility that fin-fish aquaculture could in exceptional 


                                                                                                                                                                 


range of factors or conditions, including the cumulative effect of aquaculture already approved, which would 
be harder to satisfy as the number of aquaculture projects in a Green area increased.  
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circumstances be authorized in a Red area. It would, however, place a heavy onus on the DFA in its 
assessment of an application for a licence and lease to satisfy itself and to demonstrate that any 
aquaculture project proposed for a Red area fully addresses the conditions or the combination of 
conditions that warrant designation of the area a Red area and generally off limits to fin-fish 
aquaculture. This approach is consistent with the approach taken in Scotland. 


16.2.4 Potential Conflict with Mi’kmaw Fisheries and Protection of Submerged 
Archaeology 


In the feedback we received on our draft report from the Mi’kmaq Rights Initiative, concern was 
expressed that we did not specify the relevance to the classification process of protection for 
Mi’kmaw fisheries conducted for food, social or ceremonial purposes, or for submerged 
archaeology of importance to the Mi’kmaq. This is an important issue that should be addressed in 
discussions between the province and the Mi’kmaq as the DFA proceeds with developing the 
regulatory framework we propose. In addition, it should be emphasized that protection for these 
important interests is relevant not only to the classification of coastal areas but also to the licensing 
process. 


16.3 Processes for Classifying Coastal Areas for Fin-Fish Aquaculture 
The ultimate objective of the regulatory framework should be a comprehensive classification of the 
suitability of the coastal areas of Nova Scotia for fin-fish aquaculture. To achieve that objective, 
the DFA should take a three-pronged approach. 


First, it should undertake a proactive classification process that operates in parallel to the licensing 
and leasing process. Although we are not in a position to say exactly how we think this process 
should be organized and conducted, we can say that the process should have the following 
characteristics or elements: 


a. The process should be evidence-based, open and transparent. People with local and 
traditional knowledge of coastal areas should have opportunities to contribute that knowledge 
to the process. They, along with all Nova Scotians, should have the opportunity to comment 
on the process as it proceeds. 


b. The process should draw on the knowledge and research of experts in scientific and other 
disciplines from within and outside government, including those in the scientific community 
who have worked on classification systems such as the one we have recommended as well as 
on the work and knowledge of those who have done research relevant to developing and 
applying such a system.150 Knowledge experts could be asked, for example, to provide 
advice on how the criteria for Green, Red and Yellow areas could be refined and how they 
can be applied in a range of contexts and conditions. 


                                                      
150 Later, we recommend that the regulatory framework include a mechanism such as a formal network, 
standing committee or “knowledge” roster, though which the DFA can receive advice from experts on 
science relating to aquaculture on a continuing basis. One of the uses of this mechanism could be to involve 
knowledge experts in the process of classifying the coastal areas of Nova Scotia relative to their suitability 
for fin-fish aquaculture.  
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c. The process should build on the large body of existing research that has been done, in and 
outside government, on coastal conditions and on the relationship between diverse coastal 
conditions and the suitability of coastal areas for fin-fish aquaculture, particularly salmon 
aquaculture, when it is conducted at different scales, under different management systems 
and with different technologies.151 With as much transparency as possible, the process 
should utilize the modelling system for evaluating the environmental impacts of aquaculture, 
which is widely used in the regulation of aquaculture across Canada and in many other 
jurisdictions. 


d. The process should build on previous successes in similar undertakings. One example is the 
success of the Colin Stewart Forestry Forum on development of a plan or framework for 
achieving Nova Scotia’s objectives in wilderness conservation while ensuring the availability 
of fibre to the forestry industry. 


Due to the high-level nature of such a process, it would likely only be useful for classification of 
coastal areas that can be classified with no or limited controversy. For example, it is more likely to 
be useful for areas that are clearly Red areas than it would be for Green areas. For the latter 
classification to be accepted, a more focused process is likely to be needed. 


For this reason and because of the potential advantages of more targeted approaches, the regulatory 
framework should authorize the DFA to undertake strategic assessments of particular coastal zones 
on a more targeted basis. In the following section, we outline the process and function of such 
assessments. The process would be the second way in which coastal areas could be classified as 
Green, Yellow or Red for a particular kind of fin-fish aquaculture. It would be in the nature of a 
strategic environmental assessment, which has been effectively used in Nova Scotia in evaluating 
proposed development of the tidal power potential of the Bay of Fundy.152 With regard to function, 
such assessments may be especially applicable in differentiating between Green, Yellow and Red 
areas within a particular coastal region that cannot easily or sensibly be classified as entirely Green, 
Yellow or Red. More specifically, strategic assessments may be helpful in identifying Green areas 
in which the DFA can encourage fin-fish aquaculture, and in more clearly differentiating those 
areas from coastal waters in which fin-fish aquaculture is less likely to be suitable. 


Lastly, until a comprehensive classification is completed, the DFA will have to classify sites on an 
individual basis whenever an application is made for a licence and a lease in an area that has not 
yet been classified either in the general classification process or through a strategic assessment. 
This is explained in more detail in Section 18 of this report on the licensing (site approval) process. 
The rationale for permitting classification to happen in response to an application for a licence is 
twofold. First, we do not think the regulatory process should be held in abeyance until the 


                                                      
151 At the Roundtable, there was partial support for the recommendation that the province should “collate 
existing coastal planning information and make it publicly available to assist with decision making regarding 
aquaculture siting.” Despite its receiving only partial support, we believe this recommendation has merit 
when adopted in the context of a classification process that operates at the three different levels we propose. 
At the Roundtable, in contrast, the recommendation was discussed in the context of a larger discussion about 
making decision making about aquaculture part of a larger comprehensive coastal planning process. 
152 See Meinhard Doelle, “The Role of Strategic Environmental Assessments (SEAs) in Energy Governance: 
A Case Study of Tidal Energy in Nova Scotia’s Bay of Fundy” (2009) 27 Journal of Energy and Natural 
Resources Law 112. 
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classification process has been completed. Second, we do not think the licensing process can go 
forward without regard to the important role that we think classification must play in the licensing 
process. 


The relationship between each of these processes for making classification decisions should be 
dynamic. Classification choices made in the general process or through strategic assessment will be 
taken into account as a fundamental input to the licensing process. At the same time, classification 
choices made through strategic assessment or in the licensing process would add to the overall 
progress toward comprehensive classification of the coastline, which will be the main concern of 
the general or overall classification process.153 


In addition, in light of the feedback we received to our draft report, we think it important that we 
stress what we are not recommending relative to the process of classification. Specifically, we are 
not recommending a prohibition on licensing until a complete and comprehensive classification of 
the entire coastline of Nova Scotia or of regions of the coastline have been completed. We are 
recommending instead that three distinct processes be used in parallel to achieve that 
comprehensive classification. One of them is the licensing process to be applied to individual 
applications for approval of specific fin-fish projects. Where classification happens in that process, 
it will be because the project is proposed for a location that has not already been classified in the 
general classification process through a strategic assessment or a prior licensing process. When 
classification happens in the licensing process, the critical point is that classification of the 
suitability of the site for the proposed kind of fin-fish aquaculture must happen before the licensing 
decision on the specific project. This is critical because the rationale for a classification system 
such as the one we have proposed is that classification must inform licensing and not be 
determined by licensing. 


16.4 Effect of Classification as a Green, Yellow or Red Area 
Designation of a part of Nova Scotia’s coastline as Green, Yellow or Red for particular kinds of 
fin-fish aquaculture will have a variety of implications for the regulatory process as it applies to 
applications for approval of specific sites and projects. 


First, if a proposed project is in an area designated in the general process or a strategic assessment, 
it will not have to go through a classification process during the licensing and leasing process. 
Projects proposed in areas that have not been previously designated will require a determination 
from the regulator in the licensing process as to whether the site is a Green, Yellow or Red area 
site. Such a designation of an individual site at the licensing and leasing stage may usefully serve 
as a starting point for initiating a designation process for the wider area, particularly if there is 
reason to believe that there is broader interest in operating aquaculture facilities in the area. 


Second, the designation of an area as Green, Yellow or Red will have implications for the process 
of reviewing individual applications for a lease and licence to operate an aquaculture facility in the 


                                                      
153 We agree with the suggestion we received from the EAC that data and mapping (if those are the correct 
terms) produced to determine an area’s suitability for aquaculture should be accessible to the public and 
added or connected to other publicly available information in a way that permits people to integrate the 
information and use it for other planning and decision-making processes. 
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area. As set out in more detail below, the regulatory process in Green areas will be more 
streamlined, whereas the process in Red areas will be most onerous. 


Third, the likelihood of an application for operating an aquaculture facility being granted will 
differ. In Green areas, it would be reasonable to expect that licences would be granted for well-
designed operations that are sensitive to other users and are proposed in suitable locations. 
Conversely, the likelihood of a successful application in a Red area would be low. 


Fourth, the terms and conditions under which aquaculture facilities would be licensed to operate 
would vary. Because of the biophysical constraints and the potential social and economic concerns 
in Yellow and Red areas, operations that do get approved in either will have to meet additional 
terms and conditions, such as additional monitoring and reporting obligations. They would 
typically also be approved on terms and conditions that would be more restrictive of the scale 
and/or density of the aquaculture that can be conducted than would typically apply in Green areas 
and require additional measures to reduce the higher risk of adverse impacts present in Yellow and 
Red areas. 


Finally, in light of the feedback we received on our draft report, it is important that we be more 
explicit than we were in our draft report that we envisage that classification of a coastal area could 
change where there is a good and defensible reason for that to happen. To begin with, the 
regulatory framework needs the capacity to fix mistakes where it is realized that mistakes have 
been made. This is part and parcel of a regulatory framework that is committed to learning from 
experience and making corresponding improvements. In addition, classifications may have to 
change to reflect changing conditions, including those caused by climate change. Also, a 
reconsideration of classification decisions may be warranted because of changes in technology, 
business practices or research-generated understanding of the impacts of fin-fish aquaculture and 
the options for eliminating, reducing or mitigating those impacts. 


16.5 Relevance to Classification of Differences between Kinds of Fin-Fish 
Aquaculture 


Although we have outlined a process for fin-fish aquaculture, the reality is that the rationale for 
such a system is primarily found in the concerns associated with salmon farming or, more broadly, 
with the farming of salmonids. We have been told by experts in the field that a number of these 
concerns are not relevant at all or to the same extent to other kinds of fin-fish aquaculture, such as 
halibut or cod aquaculture. 


In the classification framework we have proposed, these differences can be taken into account in 
either of the following ways. First, the framework can be applied by taking the differences between 
salmon and other kinds of fin-fish aquaculture into account in how the framework is applied. Under 
this option, the result could be that areas that may be Yellow or Red for the purpose of salmon 
aquaculture might be Green (or Yellow instead of Red) for other kinds of fin-fish aquaculture. 
Alternatively, other kinds of fin-fish aquaculture could, like shell-fish, be exempted from the 
classification system. 


In our view, unless it can be said that the concerns that exist with respect to salmon aquaculture are 
non-applicable to other kinds of fin-fish aquaculture, the first option would be the better option. It 
would ensure that the differences between salmon farming and other kinds of fin-fish farming are 
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taken into account in the application of the classification system without assuming that those 
differences justify an entirely different treatment of other kinds of fin-fish aquaculture. 


 


17. STRATEGIC ASSESSMENT OF COASTAL AREAS 
In this section, we will outline the process for evaluating and determining the suitability of coastal 
areas for aquaculture at a regional scale, using the strategic assessment process identified above as 
one of the three processes that can lead to the classification of a coastal area as a Green, Yellow or 
Red area for aquaculture of salmon or another fin-fish species. For shell-fish aquaculture, this 
process could be used to proactively identify areas that are or are not suitable for the development 
or growth of that kind of aquaculture. 


We refer to this process as a strategic assessment of coastal areas because we think it could be used 
not only for assessing the suitability of coastal areas for fin-fish aquaculture but also for exploring 
their development potential. In contrast to the general classification process that might be used to 
classify areas that can be readily classified at a more regional scale and the classification that will 
happen as part of the licensing process, strategic assessment is a process to be carried out at a more 
intermediate scale, keeping in mind which areas are most likely to be of interest to operators, and 
which areas are connected from a social and ecological perspective. 


In the case of fin-fish aquaculture, the strategic assessment process should have two primary goals 
in any locality in which it is carried out. One goal would be to identify Green, Yellow and Red 
areas for fin-fish aquaculture. A second goal would be to identify any specific sites that are 
particularly suitable and promising sites for the development of aquaculture because, in addition to 
meeting the criteria for Green areas, they are located in or close to communities in which there is 
significant support for fin-fish aquaculture development under the proposed regulatory framework. 
This second goal would also provide the rationale for strategic assessments in relation to shell-fish 
aquaculture. 


For the process to be effective, it has to be transparent and flexible, and it also has to fully engage 
all interested parties in the region in question, including Mi’kmaw communities,154 potential 
aquaculture operators, other users of the coastal area, industries, interested residents and all levels 
of government. A key goal of the process should be to integrate biophysical, social and economic 
aspects, and their interactions, and to identify to what extent the area in question is a suitable area 
for aquaculture in light of the overall goal of ensuring that aquaculture in Nova Scotia minimizes 
environmental impacts while maximizing social and economic benefits to Nova Scotians. 


                                                      
154 There was qualified support at the Roundtable for the following recommendation: “Both the Province and 
the proponent should carry out meaningful consultation with KMK, other First Nations umbrella groups, 
First Nations leaseholders and with First Nation communities near a proposed site to ensure a solid 
understanding of the proposed aquaculture venture and address community concerns and rights issues. The 
consultation should follow KMK guidelines.” There was also unanimous support for the idea that “First 
Nations food, social and ceremonial fisheries must be addressed through the siting criteria and throughout the 
siting process.” (Roundtable Final Report, pp. 16 and 20, respectively) 
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The process should be carried out in a manner consistent with the following principles and 
elements: 


a. Broad scoping and information gathering to ensure that the full range of biophysical, social 
and economic impacts, benefits, risks and uncertainties of each form of aquaculture under 
consideration are identified155 


b. Careful review and analysis of the information gathered to properly designate coastal areas 
within the study area in accordance with the classification criteria for Green, Yellow and Red 
areas 


c. Documentation of the results of the analysis for public comment 
d. Decision making in light of the analysis and comments received 
e. Public engagement and transparency throughout 


We recommend that the process be initiated with a background report prepared by the DFA (with 
input from relevant provincial and federal departments) that considers the general biophysical 
suitability of the area for each type of aquaculture under consideration. The Background Report 
should also include information about other users of the coastal area, and any other information 
that could be relevant to the consideration of the suitability of the area for aquaculture operations. 
The Background Report should focus on providing information. It should not seek to reach 
conclusions or suggest designation of areas as Green, Yellow or Red areas. 


The report should be shared with communities, stakeholders, and members of the public in the area 
under consideration. This should be followed by a flexible process of engaging with all interested 
parties to assist in the designation of the coastal area under consideration according to the 
classification criteria. The process should consider whether any sites within the area are 
particularly suitable for aquaculture, so as to warrant a proactive call for proposals by the DFA to 
interested operators, the possible issuing of one or more experimental licences or the establishment 
of an aquaculture research or “test” facility.156 


                                                      
155 The information gathered for a strategic assessment would be like the information gathered for a strategic 
environmental assessment. Accordingly, a strategic assessment would be conducted in accordance with the 
recommendation that received unanimous support at the Roundtable: “Detailed habitat and water chemistry 
data for a proposed site must be provided as part of the EIA process and a reference site identified for 
comparison. The data should be applicable to the Environmental Monitoring Program process” (Roundtable 
Final Report, 17). Strategic assessments would also be broadly consistent with the related recommendation 
that “the EIA process should include a risk analysis for all existing fisheries in the proposed site area, 
followed by a bay carrying capacity study,” which received partial Roundtable support, and the 
recommendation that “the best available prediction model to assess site suitability” and “the best available 
prediction model to predict levels of settled organic wastes below fin-fish cages” be used in assessing sites 
for suitability for aquaculture, both of which received qualified support at the Roundtable. (Roundtable Final 
Report, pp. 17, 20 and 21, respectively) 
156 We note that a similar process – strategic environmental assessment – appears to have been used to 
identify suitable locations for aquaculture development areas in South Africa: see K. Hutchings et al., 
Strategic Environmental Assessment: Identification of Potential Marine Aquaculture Development Zones for 
Fin Fish Cage Culture, which was prepared for the Directorate for Sustainable Aquaculture Management: 
Aquaculture Animal Health and Environmental Interactions and the South African Department of 
Agriculture, Forestry and Fisheries.  
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We do not want to be overly prescriptive on the nature of the engagement process once the 
background document is released, particularly in light of our recommendation that it be 
implemented at a local or regional level rather than at a provincial level. The process should be 
sufficiently flexible to be suitable and effective in different parts of the province and potentially at 
different scales. We do suggest, however, that the public and stakeholder engagement process used 
to develop this report and the 2008 Fundy Tidal Energy Strategic Environment Assessment process 
can serve as general guides on how to effectively engage with interested members of the public. 


At the conclusion of the public engagement process, it will be up to the DFA to decide on the 
appropriate designations for the coastal area under consideration. The DFA would prepare a draft 
designation decision for public comment, after which the Minister would make the final decision. 
The designation should be reviewed periodically through a process that is similar to the process 
followed for the original designation. 


Where strategic assessment identifies areas particularly suitable for the development of either kind 
of aquaculture and the DFA opts to put out a call for bids on those sites to proactively encourage 
their development, strategic assessment could lead to the designation of aquaculture development 
areas as currently contemplated by the Fisheries and Coastal Resources Act.157 Where bids are 
called, they could be called on the basis that the selected bidders would go through a more 
streamlined version of the licensing process described below. For this to happen, the strategic 
assessment process would have to provide residents in local communities with ample opportunity 
to participate in the assessment process, and it would have to be transparent from the outset that a 
streamlined licensing process was a potential outcome of the strategic assessment. In addition, the 
process would have to conclude not only that the area was a Green area (or an area suitable for 
shell-fish aquaculture) but that the development of the area for aquaculture enjoys high levels of 
community support. In other words, the absence of concerns about conflicts with other users would 
not be enough. Positive support for development would have to be established through a very open 
strategic assessment process before a licence could be issued outside the normal licensing process. 


18. LICENSING (SITE APPROVAL) PROCESS 
18.1 Introduction 
Under the current regulatory framework, aquaculture is regulated through a licensing process that 
works in conjunction with a leasing process. Under this mode of regulation, aquaculture is 
prohibited unless licensed. Once licensed, it has to be conducted in accordance with the terms and 
conditions set out in the licence. 


                                                      
157 SNS 2012, c 22. We note that an important question was raised by the feedback we received from ACFFA 
on our draft report, which was whether the proactive development of aquaculture sites is an appropriate role 
for the DFA as a regulatory organization. Their concern is the involvement of the DFA very directly in the 
developmental aspect of the industry, with possible adverse consequence to public trust and confidence. We 
recognize the concern but on balance believe it is addressed by the transparency and accountability that 
would be applicable due to the requirement for a strategic assessment that establishes compliance with Green 
area classification criteria and the existence of significant community support.  
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In addition to a licence, an operator needs a lease if the licensed aquaculture is to be carried out on 
Crown waters. Most marine-based aquaculture is conducted on Crown waters. A lease is not 
authorization to conduct aquaculture. Rather, it confers an exclusive right to use the leased space 
for aquaculture when and if a licence is obtained. Licensing and leasing tend to be used 
interchangeably in describing the process, perhaps because most sites need a lease as well as a 
licence and because the Fisheries and Coastal Resources Act provides that the lease is to be issued 
on the same terms and conditions as the licence. 


Our review of regulatory frameworks for aquaculture in place across Canada and in other 
jurisdictions shows that the model of regulation consistently used is a licensing model. Under this 
model, aquaculture is prohibited unless licensed. Once licensed, the regulatory framework requires 
aquaculture to be conducted in accordance with the requirements and limitations that are either 
written into specific licences or present in the licensing statute, in which case they are applicable to 
all licensees operating within the scope of the statutory requirements. 


The licensing mode of regulation should continue to be the mode of regulation used in Nova 
Scotia. However, we think it should be conducted in accordance with the following improvements. 


18.2 Licensing and Environmental Assessment 
As noted earlier, the regulation of aquaculture deals with many issues that otherwise would be 
addressed under environmental regulation. Determining the impact a proposed aquaculture project 
would have on the environment is a critical component of the evaluation that must be undertaken 
before a licence is issued, renewed or amended. 


For this and other reasons, it was proposed to us that we should recommend that licensing be 
subject to environmental assessment conducted under the Environment Act.158 Some pointed out 
that until recent changes made to the Canadian Environmental Assessment Act, some aquaculture 
projects were subject to environmental assessment at the federal level.159 As this is no longer the 
case, some have suggested that this strengthened the case for a provincial environmental 
assessment under the Environment Act to assume the function of the federal environmental 
assessment that will no longer occur.160 


                                                      
158 There was qualified support at the Roundtable for the recommendation that “the regulatory framework 
should include a requirement for environmental impact assessment to be carried out by the Province as a part 
of the licensing process, including consideration of environmental, economic and social issues.”  
159 In the ACFFA feedback to our draft report, we were told that this was a mistaken understanding of the 
history, in that environmental assessments of aquaculture projects under CEAA were discontinued before 
changes were made to CEAA on the basis of a determination that aquaculture projects did not warrant 
environmental assessment. If so, the question in our view remains: should environmental assessment 
therefore be incorporated into provincial assessment of aquaculture projects? On that question, we 
understood ACFFA to be responding to our proposal that the aquaculture licensing process should be 
conducted as a kind of specialized environmental assessment by saying, in effect, that aquaculture does not 
warrant environmental assessment. We do not share this view and find support for the contrary view (that 
assessment for environmental impact should occur whether or not this is in a distinct environmental 
assessment process) in the literature. See, for example, the various chapters in VanderZwaag and Chao, 
Aquaculture and Law, and in particular, the chapters by VanderZwaag and by Howarth.  
160 ECELAW, Aquaculture Regulation in Nova Scotia. 
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Our review of the regulation of aquaculture in other jurisdictions indicates that environmental 
assessment separate and apart from the licensing process is not typically part of the assessment of a 
proposed aquaculture project.161 In addition, it should be kept in mind that the federal 
environmental assessments that applied to aquaculture were typically conducted as screening 
reviews carried out by the same federal agency that was called on to make a regulatory decision in 
respect of the proposed project. They were not environmental assessments conducted by an 
independent third party. 


Consistent with our conclusion that the regulation of aquaculture should generally continue to be 
the responsibility of the DFA, we have concluded that the provincial environmental assessment 
process should not be applied to the assessment of aquaculture projects. Instead, we think 
assessments of an application for a licence should be conducted by the DFA on the understanding 
that the assessment must cover all of the ground that an environmental assessment would cover, as 
well as whatever additional ground it must cover from a general licensing and resource utilization 
perspective. It should, in other words, be conducted and be understood as a kind of specialized 
environmental assessment, which, like the federal environmental assessments that have been 
conducted in the past, is conducted within the regulatory approval process. 


So conducted and so understood, environmental assessment would be built into the regulatory 
framework in somewhat the same way as environmental assessment was built into federal decision 
making in respect of aquaculture before the recent changes to the Canadian Environmental 
Assessment Act were made. The end result should be one regulator that is in a position to integrate 
environmental, social and economic considerations in an overall determination on how to 
maximize net benefits to all Nova Scotians in a manner that is fair and equitable. 


18.3 Statutory Licensing Principles 
The legislation governing the licensing process should set out the principles that are expected to 
guide that process. Putting the principles in the legislation will mean that the DFA has a legal duty 
to address the principles in its assessment and decision making on applications for licences. 


The principles would inform and guide but not determine the outcome in any particular licensing 
decision. They should be set out in the Act or the regulations using a non-exhaustive approach to 
drafting to avoid the implication that the listed principles are the only ones relevant to licensing no 
matter the circumstances of a particular licence application, variation or renewal. Our process leads 
us to conclude that the principles should address the following matters: 


a. Compatibility with public rights of navigation 


                                                      


161 See the two reports prepared for us by East Coast Environmental Law, available on our website, under 
“Updates”: Comparative Analysis of Five Regulatory Frameworks in Canada, comparing NB, PEI, NL and 
BC to Nova Scotia, and Comparative Analysis of Aquaculture Regulatory Frameworks in Maine and Nova 
Scotia. A much broader survey of environmental impact assessment practices in aquaculture is provided in A. 
Wilson et al., “Review of environmental impact assessment and monitoring in salmon aquaculture,” in 
Environmental Impact Assessment and Monitoring in Aquaculture: Requirements, Practices, Effectiveness 
and Improvements, FAO Fisheries and Aquaculture Technical Paper 527. This paper considers Canada, 
Chile, Ireland, New Zealand, Norway, the United Kingdom and the United States, and specifically notes the 
absence of explicit consideration of socio-economic costs and benefits in the EIA process of the jurisdictions 
covered, with the partial exception of Scotland (p. 524). 
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b. Compatibility with fishery activities, including the lobster fishery 
c. Compatibility of the nature and scale of a proposed operation relative to the biophysical, 


oceanographic and community context162 
d. Compatibility with the activities of other users or beneficiaries of the public waters in 


question 
e. Responsiveness to the cumulative effect of aquaculture in the area 
f. Contribution of the proposed project to net community socio-economic benefits 


For fin-fish aquaculture, the application of these principles would be framed by the classification of 
the area of the proposed operation as a Green, Yellow or Red area for the kind of fin-fish 
aquaculture being proposed in the application for a licence. 


We received feedback on our draft report that licensing principles were redundant or unnecessary 
given our proposed regulatory principles. In our view, both are important. The regulatory principles 
apply to the design and operation of the whole regulatory framework and are therefore necessarily 
quite general. The licensing principles are more specific because they have a more specific 
function, which is to structure the discretion of the DFA to either approve or reject an application 
for a licence. Their role is to provide more specific guidance to licensing than the general principles 
by themselves could provide and also to enable and facilitate the accountability of DFA for its 
licensing decisions, including through the appeal process. 


Our proposal is similar to the approach that has been taken in Maine. In that state, the 
Commissioner responsible for licensing is required by law to consider the following factors: 


a. Impact on riparian owners 
b. Interference with navigation 
c. Interference with fishing or other water-related uses 
d. Intensity and frequency of other aquaculture in the area 
e. Impact on the ability to support wildlife or marine habitat 
f. Fish health practices 
g. Impact on public use and enjoyment of the area 
h. Lighting, noise and visual impacts163 


This approach is different from the one we have proposed in three respects: instead of licensing 
principles, it lays out the factors that must be considered; it lists the matters that must be taken into 
account in a more specific way than does our list of licensing principles; and it explicitly addresses 
some matters, such as lighting, noise and visual impacts, that might not be encompassed within our 
list of more general principles. 


                                                      


162 The Roundtable expressed unanimous support for the recommendation that “the regulatory framework 
should require the determination of the carrying capacity of a proposed site and its reference site, in order to 
maintain oxic conditions. Licensing should include maximum biomass levels based on carrying capacity.” 
There was further qualified support for the recommendation of using “the best available prediction model to 
assess site suitability” in the context of a decision support system. (Roundtable Final Report, 20) 
163 Maine Department of Marine Resources, Aquaculture Lease Regulations, 131 88 CMR ch 2, at s 2.37. 
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The advantages of a guiding principles approach is the flexibility it creates to address variation 
between cases, as well as change and evolution over time. It may also have greater capacity to 
encompass issues of concern that are relevant to particular cases but are not included in a specific 
list of the factors that must be considered in all cases, although this could be addressed by adding a 
“basket clause” to the list of specific factors. The other advantage of a guiding principles approach 
is that it goes beyond identification of the factors that should be considered, to indicating how those 
factors should be taken into account in the decision-making process. 


Either approach would accomplish our core objective, which is to ensure that those interested in a 
decision on an application for a licence have a stronger basis than they do under current legislation 
to hold the DFA accountable for addressing the issues that licensing should, as matter of law, 
address. On balance, however, we favour a guiding principles approach. 


18.4 Universal Elements of the Licensing (Assessment) Process 
For all kinds of aquaculture, the licensing process would generally have the elements laid out in 
this section. The content of the elements would differ depending on whether the application is for a 
shell-fish or a marine-based fin-fish project and depending on whether the proposed fin-fish site is 
in a Green, Yellow or Red area. The content of the elements will also vary to reflect the differences 
between the risks of adverse impact associated with specific applications within these broad 
categories or branches of aquaculture. 


In our draft report, the linkage or relationship between the licensing process and the strategic 
assessment process described above was not fully developed or explained. As a result, some of the 
feedback we received was that the licensing process we describe here would involve a repetition or 
duplication of much that would have already happened in strategic assessment. Two important 
points therefore should be stressed. First, the strategic assessment process will only be used where 
the DFA decides to use it for the purpose of applying the classification system to coastal areas. 
Where no strategic assessment has happened, there will by definition be no duplication between 
strategic assessment and the licensing process. Second, where a licence application does relate to 
an area already classified by a strategic assessment, the result may be that the steps in the licensing 
process will be adjusted or streamlined to take account of the ground already covered in the 
strategic assessment. This is explained in more detail below in subsection 18.6, Licensing and 
Strategic Assessment.164 In 18.6, it is also pointed out that even where strategic assessment does 
not lead to reduction in the number of steps in the licensing process, it will normally mean that 
there is less work to be done in many of the steps of the licensing process for an application for a 
licence in an area that has been classified in a strategic assessment. 


                                                      


164 As indicated in section 12, Experimental or Developmental Licences, a streamlined application process 
would also apply to applications for experimental or developmental licences to conduct aquaculture for 
academic or communal research purposes, as well as for commercial research where the results of the 
research are to be shared publicly. A streamlined process would also be followed where the application was 
for an experimental or developmental licence issued after a strategic assessment.  
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18.4.1 Introduction of an “Option to Lease”165 
One of the concerns pressed on us most strongly is that too many project proponents do not seek 
input from the public until they are required to do so by the licensing process. By then, a lease is in 
place and project plans are quite advanced. It was said that this denies the public a meaningful 
opportunity to make their views known when they are most likely to have the greatest impact on 
planning by proponents and decision making by regulators. It means that public participation 
occurs only when the community is faced with what looks like a done deal between the proponent 
and the regulator, which contributes to fostering distrust and community opposition. It may also 
mean that the project has been developed without input that could have improved the project in 
ways that would both make it more acceptable to the community and also a better project overall. 


Industry representatives explained that proponents must do a lot of preparatory work to determine 
the suitability of a site for aquaculture and the kind or scale of aquaculture that would be suitable 
for a particular site. They explained that if proponents included open consultations with the 
community in this preparatory work before securing a lease, information about the site and the 
proponent’s plans for the site would make its way to competitors, who could then use it to apply for 
a lease before the proponent has an opportunity to do so. 


We think the process of developing aquaculture projects and the regulatory process would both 
work more smoothly and effectively if community involvement were able to start from early in the 
planning process and, in particular, before a lease is applied for. To facilitate this, we recommend 
that the regulatory framework should follow the recommendation that received qualified support at 
the Roundtable, that “there should be a regulatory requirement to notify the public early to 
incorporate local knowledge and public input into licence applications.”166 


At the same time, we think this will be feasible only if proponents can inform the public of their 
intentions and engage with communities with reasonable confidence that competitors cannot use 
the information proponents share with communities to pre-empt the proponent in applying for a 
lease. In other words, the regulatory framework should address the main concern of those members 
of the Roundtable who qualified their support for the recommendation quoted in the previous 
paragraph, which was protection of the interests of a prospective operator if knowledge of their 
interest in, and plans for, a particular site become generally known prior to their application for a 
licence and lease. 


To strike this balance, Nova Scotia’s regulatory framework should adopt the “option to lease” 
concept that is part of the regulatory framework for aquaculture in Scotland.167 Under this concept, 
except in circumstances where a streamlined licensing process applies, the regulatory process 
should always begin with an application for an option to lease. Once an option to lease is issued, 
only the holder of the option could apply for a lease of the site while the option is in effect. This 


                                                      


165 There are situations where the applicant for a licence does not require a lease because it owns the land on 
which its project is to be conducted. In that situation, the industry concern that the option to lease is intended 
to address does not arise because the proponent does not risk losing its site to a competitor. 
166 See Roundtable Final Report at page 14. 
167 For more analysis of this concept in the Scottish context, see the discussion of the “lease-option 
agreement” at pages 33–37 of Cecilia Engler’s report on the aquaculture framework in Scotland. 
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allows the holder of the option to engage with stakeholders in developing its project with security 
that competitors cannot use its work to apply for a lease ahead of the option holder. The basic idea 
is that an option to lease would give a particular proponent priority access to a particular site over 
all other proponents, without offering any guarantees that a lease or licence will ever be issued to 
the proponent for the site. 


The option to lease would give proponents a limited period of time, during which they would have 
the exclusive right to submit a project for regulatory consideration. Based on what we have heard, 
this should remove a key barrier to engagement with communities in the early stages of project 
development and planning. 


Given its limited effect and purpose, the option to lease should be easily obtained with minimal 
process. Essentially, it should be granted when it is applied for unless the DFA has some very 
specific reason to deny the application, such as the ineligibility of the applicant to apply for a 
licence and lease. To avoid the temptation businesses may have to “sit” on an option to lease, an 
option to lease should only be issued where there is reason to believe that the proponent has the 
intention and the capacity to move forward with their work on the site reasonably quickly. In 
addition, an option to lease should expire after a set period of time. 


18.4.2 Clearer/Stronger Notification and Information Provision Requirements 
As soon as the option to lease is issued, the public and interested stakeholders would be 
immediately notified by the DFA. The public notice of the option to lease in essence constitutes the 
initial public notice of the start of the licensing process. From this point on, the licensing process 
should be designed to proactively engage interested members of the public and of affected 
communities, and to be as transparent as possible. The commitment to openness and transparency 
should continue beyond the initial step of the lease and licensing process and endure for as long as 
the site is considered an active aquaculture site. The DFA should create a webpage for each 
aquaculture site under option or lease on the DFA website that provides all relevant information to 
interested members of the public about the status of the site and, for every approved site, the terms 
and conditions under which it is permitted to operate, monitoring results and any other relevant 
information. This same webpage could serve to facilitate full and timely transparency throughout 
the operation of the facility. 


In these ways, the new regulatory framework will be responsive to several recommendations that 
received qualified support at the Roundtable: first, that there should be a regulatory requirement to 
notify the public early and to incorporate local knowledge and public input into the licence 
applications; second, that all licence application information pertaining to environmental impacts 
and impacts on other resource use and users should be made publicly available. 


18.4.3 Mandatory Pre-application Scoping Process 
To apply for a licence, the holder of an option to lease would be required to initiate and conduct a 
pre-application scoping process in the community or communities in close proximity to the 
proposed aquaculture project. The DFA would be responsible for ensuring appropriate notification 
of the process, but the process would normally be conducted by the proponent. The purpose of the 
scoping process would be twofold. First, it would address the desire for community members to 
know about and to have an opportunity to provide input to the development of the project before it 
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goes too far into the regulatory process. The process would give local residents a chance to learn 
about the proposed project, to express their early support or opposition for the project to the 
proponent and to provide local knowledge to the proponent that may discourage or improve the 
application for a licence and a lease.168 The second objective would be to ensure that the proponent 
has access to local knowledge that may be relevant to its decision whether to proceed to the 
application stage and, where it does decide to proceed, to the content of its application.169 


In broad terms, this new stage of the process, which is similar to what may happen informally and 
inconsistently under the current framework, is based on the Pre-Application Scoping Session that 
applicants must conduct before applying for a licence in Maine.170 Under that approach, the 
regulator must be satisfied that the applicant for a licence has fairly and seriously conducted the 
pre-application scoping process before it agrees that the application for a licence is complete and 
ready for consideration. We think this should be the approach adopted in Nova Scotia. 


To that end, we recommend that applicants for a licence be required to include a section on how the 
pre-application process was conducted and what was learned from the process and from preparing 
the background document (or scoping report) that we say below should be a required part of every 
application. This portion of the report would be expected to address matters such as 


• overall levels of support and opposition to the proposed operation 


• views on the proposed location, scale, species, operator, technology, etc. 


• views on compatibility with existing activities in the area 


• views on impacts, benefits, risks and uncertainties 


• views on what the operation should be required to do to minimize its impact on the natural 
environment and on other uses of the coastal area 


By requiring information learned in the pre-application scoping process to be included in the report 
that the applicant must submit with an application for a licence and lease, the regulatory framework 
would be responsive to a recommendation that received qualified support at the Roundtable – that 
there should be a regulatory requirement to incorporate local knowledge and public input in licence 
applications. 


18.4.4 Filing of Background Document (Scoping Report) 
As in Maine, applicants for a licence and lease in Nova Scotia should be required to submit a 
background document (or scoping report), which would become the primary factual foundation for 


                                                      
168 This is consistent with ECELAW’s conclusion that “community members need to be engaged in the 
licensing process before a license is issued” in order to allow meaningful public engagement in the process: 
see Aquaculture Regulation in Nova Scotia), 21–22. 
169 The Roundtable expressed qualified support for a recommendation that “there should be a regulatory 
requirement to notify the public early and to incorporate local knowledge and public input into license 
applications,” among general agreement that early public input was vital. 
170 For more discussion of this scoping session in the Maine context, see ECELAW’s report Comparative 
Analysis of Aquaculture Regulatory Frameworks in Maine and Nova Scotia, at pages 18 and 21. This report 
is available on our website under “Updates.” See also Maine Department of Marine Resources, Aquaculture 
Lease Regulations, at s 2.07. 
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the application. The background document, or scoping report, would be a document available to the 
public. As such, one of its functions will be to enable meaningful public participation in the formal 
stages of the licensing process. One of the other functions of this report will be to enable the 
assessment of the application to encompass and address the matters and issues that would typically 
be covered in a process of environmental assessment. In the case of fin-fish aquaculture, another 
function of the report (in combination with public feedback on the report) will be to give the DFA 
as much as possible of the information it will need to either classify a proposed site in the Green, 
Yellow or Red classification system or, where the site has been previously classified, decide how 
an application will be assessed and decided given its prior classification in the Green, Yellow or 
Red classification system. 


The information that a background document or scoping report will include will vary with the kind 
of aquaculture being proposed and with the location of the proposed operation. It should, however, 
include the information derived from the pre-application scoping process outlined above. It should 
also include information on the following matters: 


a. A detailed description of the proposed lease site and of the proposed operation (including 
scale/size, location, species and stocking density) 


b. Biophysical conditions at the proposed site of relevance to the suitability of the site for the 
proposed operation, including bottom characteristics, tide levels and current speed and 
direction, and resident flora and fauna 


c. An overview of all current and recent activities in the area that have the potential to be 
affected by the proposed operation or that have the potential to interact cumulatively with 
coastal ecosystems that have the potential to be impacted by the proposed operation 
(including fishing, angling, tourism, recreation, land-based industrial and agricultural 
operations) 


d. The presence of any endangered species in the area potentially affected by the proposed 
facility 


e. Specific measures the proponent intends to take in terms of operational practice and 
technologies to reduce the environmental impact of the operation and to ensure the suitability 
of the proposed operation for the proposed site 


f. Any other matter on which the DFA specifically asks for information171 
The background document (or scoping report) requirement and the requirement that such a 
document be a public document will help to ensure that the regulatory framework responds in an 
organized and consistent fashion to the recommendation of the Roundtable, which received 


                                                      
171 In developing this list of items to be addressed in the background document or scoping report, we have 
noted that in Maine, the application must address a description of the proposed lease site; a list of species to 
be cultured and the source of the organisms; an environmental evaluation of the site including bottom 
characteristics; resident flora and fauna, tide levels and current speed and direction; a description of the 
recreational and commercial fishing activity in the vicinity; evidence of technical and financial capability; 
and any other information the Commissioner may require.  
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qualified support, that “all licence application information pertaining to environmental impact and 
impacts on other marine resource use and users should be made publicly available.”172 


18.4.5 Application Screening Process 
Once an application for a licence and lease is submitted to the DFA, the Department would carry 
out an initial screening. This screening would allow the DFA to consider whether the application is 
complete and ready for a hearing. But it would also determine whether the application has a 
reasonable prospect of success if it were moved on to the next stage of the process. The screening 
would take into account public comments made to the DFA on the application through a notice and 
comment process described below. 


The decision options available to the DFA at this stage of the process would be to send the 
application back to the applicant if the DFA determines that the application is incomplete, to reject 
the application if the DFA determines it has no reasonable prospect of success, or to send the 
application on for a hearing. Where the decision was to send the application back or to reject the 
application on the basis that it had no prospects for success, the DFA would be required to explain 
the basis for its decision. A decision to reject an application at this stage on the basis that it has no 
prospects for success would be subject to appeal due to its final nature. Other decisions made at 
this stage would not be subject to appeal. 


To address files where incompleteness or absence of prospects for success are clear, the DFA 
would have the authority to send back or to reject on a summary basis without seeking public input 
or input from other regulators. Otherwise, there would be a 30-day public comment period during 
this stage of the process. In other words, the public would have a 30-day period in which to give its 
comments to the DFA on the application submitted by the applicant. For that purpose, the 
screening period would be initiated by posting of the application to the DFA’s website. Where an 
application passes the screening stage, the public comments received become part of the file for the 
purpose of the hearing. 


The consultations of the DFA with other regulatory agencies would also happen at this stage of the 
process, again unless the DFA sends the application back or rejects the application solely on its 
own assessment. The consultations could become part of the basis of a decision to send back or to 
reject. Where they do not have that effect, the consultations would become part of the file for the 
purpose of the hearing. 


For fin-fish applications that are in locations that have already been categorized as Green, Yellow 
or Red, that prior characterization would be taken into account at this stage for the purpose of 
deciding whether the application will proceed to a hearing. For fin-fish applications in locations 
that have not been categorized, part of the analysis to be done at the screening stage is whether the 
application includes the information needed to categorize the location as Green, Yellow or Red. 


For applications that pass the screening process and on which there is a discretion to be exercised 
as to the kind of hearing that will be held, this discretion would be exercised in the application 
screening process. So, for example, if there were a discretion to choose between what we 


                                                      
172 Roundtable Final Report, 11.  
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subsequently call an administrative style of hearing and an adjudicative style of hearing, that 
discretion would be exercised at this stage. 


The screening process will also give the DFA the opportunity to identify the issues that it believes 
must be addressed by the applicant in the hearing. This will help to ensure that the hearing is 
organized, productive and efficient. 


18.4.6 Mandatory but Variable Hearing 
Under the current regulatory framework, the Minister of Fisheries and Aquaculture is authorized 
but not required to conduct a hearing before licensing a project and issuing a lease. The Act is very 
open-ended as to the kind of hearing that the Minister can conduct when he or she decides to 
conduct a hearing. 


Under the new regulatory framework, a hearing would be part of the process for every application 
for a licence. What would vary would be the kind of hearing conducted in each case. We envisage 
two basic kinds of hearings, with some room for variation as to how each is conducted in specific 
cases. One would be an administrative style of hearing and the other would be an adjudicative style 
of hearing. Administrative hearings would be conducted largely through a process in which 
participants are given the opportunity to comment, ask questions and make submissions in writing. 
Adjudicative hearings would be conducted through a process that includes a formal hearing 
conducted in person before the person who is designated to either make the decision or conduct the 
in-person portion of the hearing on behalf of the decision maker. 


For shell-fish applications, the legislation would leave the choice of which of the two kinds of 
hearing will be used to the DFA, but it would lay out the kind of factors the DFA would be 
required to take into account in deciding on the form of hearing to be held in particular cases. We 
would anticipate that most hearings for shell-fish applications would be administrative hearings. 
The DFA would nevertheless have the discretion to order an adjudicative hearing in particular 
cases. Its exercise of this discretion would be subject to appeal. 


In contrast, for fin-fish applications, the legislation would specify that the hearing to be held must 
be, with two possible exceptions, an adjudicative hearing. One exception would be for applications 
in Green areas where the classification of the area as Green has been determined through a strategic 
assessment or a previous licensing decision. In those cases, which would include applications being 
made in response to a call for proposals issued by DFA after a strategic assessment, the DFA 
would have the discretion to conduct the hearing for a fin-fish licence in a Green area as an 
administrative hearing. The exercise of that discretion would be subject to appeal. The second 
exception would be where the application was for an experimental or development licence, where 
the hearing would normally be an administrative hearing. In addition, in those cases, the hearing 
would be expected to be a streamlined administrative hearing where the research to be conducted is 
academic or communal research or commercial research to be conducted with public disclosure of 
the results. 


Both kinds of hearings would be required to meet essential procedural protections to ensure 
fairness. For example, participants in both kinds of hearings would have access to the information 
needed to make their participation in the process meaningful. In other words, the access of 
participants to the application file would be the same in administrative and adjudicative hearings. 
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In both kinds of hearings, the exception would be information that would be withheld because the 
applicant established that it is confidential business information. As explained in our earlier 
discussion of transparency, the onus of establishing the business confidentiality of information 
should be on the applicant, under a statutory definition of confidential information that is narrow 
and restrictive. 


In both kinds of hearings, participants would have the opportunity to present whatever information 
or make whatever submissions they wanted, subject only to showing its relevance and adhering to 
reasonable limits required to ensure that the hearing is conducted efficiently and economically. 


In both kinds of hearings, there would be two requirements: that the decision be made on the basis 
of the information considered at the hearing and that the reasons for the decision be released 
publicly and to everyone who participated directly in the hearing. 


In these respects, the regulatory framework would be responsive to the Roundtable 
recommendation that “a public hearing should be a mandatory requirement with formal 
procedures.”173 We recognize that this recommendation only received partial support. We have 
tried, however, to address at least one of the reasons that prevented some from supporting the 
recommendation, which was “past experience with public meetings that were poorly run without 
formal procedures.” We have not addressed the other reason that was given for those who were not 
able to support the recommendation, which was the view that a public hearing should not be 
necessary where a proponent had carried out effective consultation. Our view, however, is that such 
a proponent will usually be rewarded with an efficient and positive hearing experience. 


Our recommendations on the openness of the hearing process respond to the Roundtable 
recommendation that, “all licence application information pertaining to environmental impact and 
impacts on other marine resource use and users should be made publicly available.” This 
recommendation received qualified support, the qualification relating to protection of sensitive 
business information. In addition to the protection for confidential information that we have 
proposed, we also note that the recommendation specifies public access to “information pertaining 
to environmental impact and impacts on other marine resource use and users.” 


18.4.7 Written Reasons for Decision 
The DFA would be subject to a statutory duty to give reasons for its decision following a hearing. 
The legislation would specify that the decision and the reasons for the decision must be posted on a 
website and otherwise made available to participants in the hearing and to the broader public. This 
would be consistent with the recommendation from the Roundtable, which received qualified 
support, that “government should be required to respond to the issues raised during the public 
hearing process.” 


This is another aspect of procedural rights that would be the same in administrative and 
adjudicative hearings. To ensure that it is a meaningful tool of accountability and transparency, the 


                                                      
173 Roundtable Final Report, 11. This recommendation received qualified support, with the qualification 
reflecting the concern of some about the protection of business confidential information, which we have 
addressed to the extent we think it can be addressed given the overriding need for “open book” regulatory 
transparency.  
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legislation would specify that the reasons for the decision would have to explain how the licensing 
principles were taken into account and how the decision advanced the principles and the goals of 
the broader regulatory framework.174 


18.4.8 The Role of Third Parties in Conducting the Process 
The DFA would have the authority to require a proponent to use a third party to facilitate the pre-
application scoping process. 


The DFA would have the authority (as it does now) to commission a third party to conduct a 
review of any application before rendering its decision on the application. This could be done 
before the hearing. In that case, the report from the third party would be considered in the hearing. 
Alternatively, a report by a third party could be commissioned after a hearing. In that case, 
participants in the hearing would be given an opportunity to comment on the report before it could 
be taken into account in deciding the application. In both cases, the report from the independent 
third party would be posted on the webpage created for the aquaculture site under consideration, 
located on the DFA website. 


Utilized in this way, third-party reports would serve somewhat the same function as focus studies 
perform under the Environment Act. They would generally be of a fact-finding nature but could 
also be mandated to include recommendations. They would be a device the DFA could use where it 
requires additional information or information from a neutral source or from someone with a 
particular expertise. They could be used to assist with the rebuilding of trust where views have 
become polarized and where relationships have become adversarial. Third parties could also be 
engaged to consult with potentially affected communities, including Mi’kmaw communities, 
stakeholders and interested members of the public, to inform them of what is proposed and to 
solicit their views on the proposed facility. 


Third parties could also play a role in the conduct of the hearing. The DFA could assign 
responsibility for the hearing to an independent third party or to a panel of independent third 
parties. Alternatively, an independent third party could be included in the conduct of the hearing 
with DFA members. 


                                                      
174 In Maine, the Commissioner who is authorized to determine applications for leases can only grant a lease 
if satisfied that the lease will not unreasonably interfere with ingress and egress of riparian owners; the lease 
will not unreasonably interfere with navigation; the lease will not unreasonably interfere with fishing or other 
uses of the area; the lease will not unreasonably interfere with significant wildlife habitat and marine habitat 
or with the ability of the lease site and surrounding marine and upland areas to support existing ecologically 
significant flora and fauna; the applicant has demonstrated that there is an available source of organisms to be 
cultured at the site; the lease does not unreasonably interfere with public use or enjoyment within 1,000 feet 
of beaches, parks or docks owned by government; the lease will not result in unreasonable impact from noise 
or light at the boundaries of the lease site; and the lease complies with visual impact criteria relating to 
colour, height, shape and mass. This is a more prescriptive approach, which mirrors the list of things the 
Commissioner is required to consider. We have considered this approach since issuing our draft report and 
concluded that the more general approach we have proposed strikes a good balance between transparency, 
accountability, consistency, rigour and flexibility in decision making. 
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18.4.9 Appeal to the Minister (or to Independent Board) 
As under the current framework, proponents should have the statutory right to appeal to the 
Minister the decision to refuse a licence, and opponents of projects should have the opportunity to 
appeal to the Minister on a decision to grant a licence.175 Appeals would have to be made within 30 
days of public notice of the decision being made, and the Minister would be required to decide the 
appeal within 60 days of receiving the appeal. While this is all a continuation of what is currently 
provided under the existing framework, the difference would be that under the new framework the 
Minister would not be both the licensing official and the person being appealed to. This is because 
under the proposed framework, the licensing and leasing decision would be made by the official in 
the DFA delegated the authority to make those decisions. 


Later in this report, in response to feedback we received on our draft report, we propose the 
creation of a board to consider applications from the public to have a licence revoked where there 
is clear evidence of a site’s biophysical unsuitability or of a pattern of substantial non-compliance 
with regulatory requirements. This is a change from our draft report, where we proposed that these 
applications would be to the Minister. Once created, this board could also be given the jurisdiction 
to hear appeals from licensing decisions. This would be consistent with our conclusion that the 
operation of the regulatory process should be separated from the Minister’s general authority for 
the overall governance of the regulatory process and for policy matters. 


18.4.10 Appeal to the Nova Scotia Supreme Court 
Where an appellant to the Minister (or independent board) is unsatisfied with the Minister’s (or the 
board’s) determination of an appeal, they would have the right to appeal to the Nova Scotia 
Supreme Court within 90 days of public notice of a decision of the Minister. This is a change from 
the current situation, where a party dissatisfied with a ministerial decision has to apply for judicial 
review; that is, for the permission of the court to challenge the Minister’s decision. It would make 
the legislative framework for review of aquaculture projects consistent with the Environment Act in 
this respect, except that we are recommending that people be given 90 days rather than the 30 days 
usually provided in legislation to decide whether or not they will appeal and to prepare their appeal. 


18.4.11 Procedural Clarity and Certainty 
One of the concerns about the current regulatory framework that we heard from industry is that it is 
procedurally uncertain and sometimes unwilling or unable to reach decisions or to stick with 
decisions once made. These concerns could increase under the proposed regulatory framework if it 
does not function in a predictable fashion, given the significant additional work the framework will 
require from proponents at the early stages of the process. 


We heard a similar set of concerns from community members, even though it was often expressed 
from the perspective of those who perhaps expected different decisions from the process than 


                                                      
175 There was partial support at the Roundtable for a recommendation to this effect: “The public and the 
potential operator should have the right to appeal a decision to issue or renew a licence or a refusal to issue a 
licence.” (Roundtable Final Report, 31) 
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would typically be expected by those in the industry. The unpredictability of the current process is 
a concern for everyone, even though different players may be concerned for different reasons. 


We think the new regulatory framework should respond to these concerns. It should contain 
elements of process certainty for those who will have invested time and resources in the 
development of an aquaculture project under a licensing and leasing process that will impose 
higher demands and costs on applicants than the current framework does. At the same time, care 
must be taken to ensure that the regulatory framework addresses process certainty in ways that 
reflect and respect the differences that will exist between individual applications. Therefore, the 
approach should be to achieve certainty within the context of the relative scale, complexity and 
disagreement associated with each application. 


To address these objectives, we recommend that the legislation subject the DFA to the following 
three procedural obligations: 


• It must specify and abide by a maximum length of time for reaching a decision on an 
application once it concludes that an application passes the screening stage of the process. 


• It must specify a maximum length of time for the completion of the hearing stage of the 
process at the commencement of that stage of the process, and it must complete the hearing 
stage of the process within that period of time. 


• It must specify a maximum length of time within which a decision will be reached and 
released once a hearing is completed. 


We also recommend that the legislation provide applicants with the option of applying to the Nova 
Scotia Supreme Court for an order requiring a decision to be made on an expedited basis where it 
has not been made within the time specified at the conclusion of the hearing for the making of the 
decision or where the time specified for the making of a decision at the end of the hearing is 
beyond the time specified at the screening stage of the process for the completion of the overall 
process. 


18.5 Variations in the Licensing Process 


18.5.1 Between Fin-Fish and Shell-Fish Aquaculture and Between Shell-Fish 
Applications 


The licensing process will have the same elements (or steps) when applied to fin-fish aquaculture 
as it will have when it is applied to shell-fish aquaculture. The main procedural difference will be 
that the hearing will be an adjudicative hearing for fin-fish applications unless the application 
relates to a Green area that has been determined to be a Green area through a strategic assessment 
or a previous licensing process in which an adjudicative hearing was held. In that scenario, an 
administrative hearing may be held for a fin-fish application. In contrast, the hearing will typically 
be an administrative hearing for most shell-fish applications.176 


                                                      
176 In its feedback to us on our draft report, the ACFFA objected to a “two-tier” system in which some 
licence applications are put through what we have described as an adjudicative hearing and others are put 
through what we have called an administrative hearing. We would agree if the difference were an arbitrary 
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This will not, however, be the only difference in how the licensing process applies to fin-fish and 
shell-fish applications. The common elements of the licensing process will typically require more 
from the applicant and from the DFA where the application is for a fin-fish application than it 
typically will require from both parties where the application is for a shell-fish operation. For 
example, although both the proponents of a fin-fish operation and a shell-fish operation would be 
required to submit a background document with their applications, the document submitted for a 
fin-fish operation will typically be expected to identify more potential environmental impacts that 
have to be addressed than would the report submitted with a shell-fish application. This will mean 
that the applicant for a fin-fish licence will typically have to address more issues and more difficult 
issues in the screening and hearing stages of the process than most applicants for a shell-fish 
licence and lease. 


It follows that the applicant for a fin-fish licence will typically have more work to do to show that 
the licence would be consistent with the statutory licensing principles, even though the licensing 
principles would be the same as for an applicant for a shell-fish licence. Similarly, although the 
onus the legislation would place on the DFA to justify a decision to licence would be legally the 
same in the consideration of fin-fish and shell-fish applications, it would in practical terms usually 
be more demanding where the application is for a fin-fish operation. 


Such differences in what is practically demanded of applicants and of the DFA when the universal 
elements of the licensing process are applied to fin-fish and shell-fish applications will generally 
increase where the fin-fish application is for a licence in a coastal area that is Yellow or Red. In 
other words, there will typically be a greater difference between what is expected of applicants and 
the DFA in fin-fish and shell-fish applications where the fin-fish application is for an operation in a 
Yellow or Red area than there will be where the fin-fish application is in a Green area. 


Nothing here should be interpreted as indicating that all shell-fish applications will be easily 
approved or that some shell-fish applications will not present difficult issues or face significant 
opposition. We heard directly from members of communities who are very concerned about shell-
fish aquaculture, and more particularly about its expansion and scale, particularly in relation to its 
potential to adversely affect other users of public waters and shorelines. 


Here, our only point is that the licensing process we have proposed will generally operate 
differently when applied to fin-fish and shell-fish aquaculture in ways that reflect the differences 
that generally exist between those two branches of aquaculture, particularly as regards their 
respective potential to adversely affect the environment. Meanwhile, we believe the licensing 
process we have proposed is one that can accommodate the real differences that can exist between 
the potential impacts of different shell-fish operations, considering issues such as their different 
scales, the technology they use and the degree and nature of their potential impact on other users of 
public waters. 


                                                                                                                                                                 


one, but we do not think it is – rather, we think it generally reflects the nature and level of the issues typically 
to be considered in the kinds of applications that will usually or always get adjudicative hearings and the 
kinds of applications that will normally get administrative hearings. The discretion that is left to the DFA to 
choose between which kind of hearing to conduct where a hearing could be adjudicative or administrative 
will provide scope to address situations where the rationale for generally allocating the two kinds of 
applications to the two kinds of hearings do not apply.  
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18.5.2 Between Fin-Fish Applications in Green, Yellow and Red Areas 
As already indicated, the licensing process will be different for fin-fish applications depending on 
whether they are in areas designated Green, Yellow or Red for the kind of fin-fish aquaculture 
proposed. This subsection discusses those differences in more detail. First, we point out again that 
the starting place for the licensing process will be different depending on whether or not an 
application relates to an area or a site within an area that has been previously classified. Where the 
site has been previously classified, that classification will be the starting place for the licensing 
process. Where the application relates to a site that has not been previously classified, the starting 
point for the licensing process is for the DFA to apply the criteria for identifying Green, Yellow 
and Red areas to classify the specific site that is the subject of the application. 


The general rule should be that applications for the licensing of fin-fish aquaculture should be 
determined through an adjudicative hearing. As we have already indicated, an administrative 
hearing may instead be used where the application relates to a site that was previously classified, in 
either a strategic assessment or a previous licence application process, as a Green area or in a Green 
area. The rationale for this is that the level of public participation that would have been provided 
though the earlier process justifies the use of an administrative hearing in the subsequent process. 
The DFA would, however, have the discretion to conduct an adjudicative hearing and the duty to 
consider whether case-specific factors warrant an adjudicative hearing despite the earlier 
participation opportunities. 


Regardless of whether an administrative or adjudicative hearing is used to consider an application 
in a Green area, the starting assumption for the licensing process in Green areas is that the 
proposed site is well suited for fin-fish aquaculture and that there are no significant competing use 
issues that cannot be resolved. One procedural consequence may be that the DFA sets a relatively 
expeditious timeline for the completion of the hearing process and a rendering of a decision. 
However, the process would be expected to address information brought forward or raised in the 
licensing process that calls into question the assumption of the site’s suitability for the proposed 
fin-fish operation. Such issues could be identified by the DFA or by members of the public. In 
either case, the licensing process would have to address them just as it would if they arose in 
applications for sites in Yellow or Red areas. 


For applications in areas previously classified as Yellow or Red areas, or for sites that are classified 
as Yellow or Red in the licensing process itself, an adjudicative hearing would be mandatory. The 
question will be what kind of adjudicative hearing is called for and what additional procedural 
steps should be taken to ensure that applications for sites in Yellow or Red areas are analyzed with 
sufficient rigour and opportunities for community and public input. 


The starting assumption for Yellow areas would be that there are significant questions about the 
biophysical suitability of the proposed operation and/or with its potential impact on other resources 
or uses. The expectation is that no licence will be granted unless these significant questions are 
satisfactorily answered. At the same time, the assessment of applications in Yellow areas would be 
expected to take seriously the possibility that the concerns present in Yellow areas are capable of 
being addressed by operations that are carefully designed, implemented and managed to address 
the characteristics that warrant a Yellow area classification. 
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The starting assumption for applications for Red areas is that fin-fish aquaculture will only be 
licensed in exceptional circumstances. This assumption reflects the rationale for a Red area 
classification, which is that it is biophysically inappropriate for fin-fish aquaculture or that there is 
clear proof that fin-fish aquaculture will harm other important activities. While the licensing 
process would need to be open to the possibility that an applicant has developed a proposal for a 
fin-fish operation in a Red area that satisfactorily addresses these serious concerns, it would require 
very convincing proof before a licence for a fin-fish operation could be issued in a Red area. 


In short, the licensing process must give a level of scrutiny to applications for fin-fish licences in 
Yellow and Red areas that is proportionate to the questions, issues and concerns raised by such 
application. This is the primary reason why we have said an adjudicative hearing would be required 
for all such applications. In addition, the framework we have proposed will give the DFA 
additional tools to ensure such applications are scrutinized with appropriate rigour. Some 
examples: 


• It could use the screening stage of the process to ensure that applications for Yellow or Red 
areas do not proceed to the hearing stage unless there is some prospect for their success at 
that stage of the process. 


• It could engage in more-extensive and more-detailed consultations with other regulatory 
agencies than would typically be the case for applications in Green areas or for shell-fish 
applications. 


• It could appoint an independent third party or parties to conduct consultations on the 
proposed aquaculture operation, provide independent analysis on the proposal’s technical 
aspects, provide other kinds of specialized technical advice, or conduct some or all of the 
hearing. 


• It could determine that assessment of an application requires focused and more-detailed 
scientific work on the biophysical conditions of the proposed site or on the site’s broader 
ecosystem, or further socio-economic research on the potential impact on the uses and users 
of other resources. 


• It could specify a longer timeline for the completion of the licensing process and for the 
completion of the hearing stage of the process than it typically would for fin-fish applications 
in Green areas or for shell-fish applications. 


• It could provide greater latitude for participants in the hearing process to challenge the 
applicant than it might in a case involving an application for a licence in a Green area – by, 
for example, allowing wider cross-examination than would normally be allowed. 


• Where it determines after a hearing that a licence may be appropriate, it could issue its 
decision in draft form to provide the public an opportunity to comment (for example, of 30 
days duration) on the draft decision, after which the DFA would make its final decision. 


In addition, the duty to give reasons for its decisions will of course be applicable to the DFA in 
Yellow and Red area applications just as it will be for Green area and shell-fish applications. In 
practical terms, however, it will impose a heavier burden of justification on the DFA where it 
decides to grant a licence, given that it will be harder to show that the licensing principles are 
addressed where a licence is given for a Yellow or Red area than it will be for a licence given in a 
Green area. This is simply because there will be more room to question the appropriateness of 
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licensing in Yellow and Red areas. This means that there will typically be more room to question 
the justification provided by the DFA through the appeal processes, and outside those processes, 
than there would be in Green area or shell-fish licensing decisions. 


It should also be kept in mind that in addition to adjusting the process for consideration of 
applications in Yellow or Red areas, the DFA will have the authority where it decides to licence an 
operation in a Yellow or Red area to do so on terms and conditions that go beyond the terms and 
conditions that would be applied to licences in Green areas or to shell-fish licences. Given the 
higher risk of harm to the environment or to other uses that will be present when fin-fish 
aquaculture is licensed in Yellow or Red areas, it is expected that these additional terms and 
conditions would impose a more stringent level of regulatory control than would be the case with 
operations in Green areas. 


18.6 Licensing and Strategic Assessments 
We have stated earlier that under the proposed regulatory framework, strategic assessment can be 
used not only for the purposes of applying the classification system for fin-fish aquaculture to a 
particular part of the coast line but also for the additional purpose of determining whether a 
proactive call for proposals for the development of aquaculture at a particular site should be issued 
by the DFA. This would be done only where strategic assessment shows not only that a site is 
suitable for the kind of fin-fish aquaculture in question but also that there is significant community 
support for the development of a site or locality’s good potential for aquaculture development. 


Similarly, we have indicated that strategic assessment might be used to evaluate the suitability of a 
site for the issuing of one or more experimental licences, with or without the establishment of a site 
that would be licensed for the limited purpose of testing new approaches to aquaculture, be they 
based on new technologies, new species, or new managerial or operational approaches. 


In either of these cases, our concept is that licensing could happen through a licensing process that 
is streamlined to reflect the process completed and the participation opportunities already provided 
in the strategic assessment process. We have concluded that such streamlining would be 
appropriate because strategic assessment would, under the framework we have proposed, be akin to 
a process of strategic environmental assessment. It would therefore cover some of the ground that 
we see licensing covering once it is conceived – as we recommend it should be – as a kind of 
specialized environmental assessment for aquaculture. 


However, as indicated above, the framework should permit the streamlining of the licensing 
process after strategic assessment only where it is made clear at the beginning of the strategic 
assessment process that the assessment could lead to streamlined licensing. Further, the regulatory 
framework should specify that the opportunity given to the public to participate in a strategic 
assessment and a streamlined licensing process should together provide participation opportunities 
equivalent to those that would have been received in the standard licensing process. In particular, it 
should be clear that from the two processes, members of the public will have notification of the 
process, access to file information, opportunity to participate, written explanation for the decision, 
and rights of appeal equivalent to what they would have had in the standard licensing process. 


The extent and nature of the streamlining that might occur in a particular case could differ on the 
basis of a number of factors. For example, greater streamlining may be appropriate where the 
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licence in question is an experimental or developmental licence. Where the licence at issue is for 
commercial operations in an area that has been identified as appropriate for proactive development 
of aquaculture, the streamlining would normally mean that applicants would not have to start at the 
option to lease stage, given the public awareness and input that would already have been 
accomplished through the strategic assessment. A scoping process and a scoping report would also 
be either unnecessary or limited to issues not already fully or adequately addressed in the strategic 
assessment. A hearing would typically be of the administrative variety, not of the adjudicative 
variety, in light of the process already conducted in the strategic assessment. The substance of the 
hearing might be limited to issues not already fully addressed in the strategic assessment process. It 
would also be expected that the timeline set at the beginning of the licensing process for its 
completion would be shorter than it would have been in the absence of a completed strategic 
assessment. 


Three further points may help to avoid misunderstanding. 


First, while we think the option of using strategic assessments to identify sites that could be 
proactively licensed through a calls-for-proposal process or that are suitable for licensing for “test 
sites” purposes should be part of the regulatory framework, we are not saying that strategic 
assessment should be used only for those purposes. The primary rationale for strategic assessment 
in the regulatory framework being proposed is that it is one of the processes that can be used to 
classify coastal areas as Green, Yellow or Red for the purposes of different kinds of fin-fish 
aquaculture. 


Second, while the framework should provide that an experimental or developmental licence can be 
issued through a streamlined process following a strategic assessment, the availability of such 
licences should not depend on the willingness of the DFA to conduct a strategic assessment. 
Instead, an experimental or developmental licence should be a licence that can also be applied for 
through the normal licensing process. When that happens, the licensing process should apply in a 
way that reflects the differences between a site to be licensed on a limited scale for a limited time 
to conduct research or to test new technologies or approaches and a site being proposed for 
licensing for the conduct of commercial operations. For example, as indicated earlier, this would 
normally mean an administrative rather than an adjudicative hearing except in the case where the 
proposed site is in an area classified as a Yellow or Red area. 


Third, the most important way in which a well-designed and -implemented strategic assessment 
will streamline the licensing process is by informing affected communities, by providing accurate 
and complete information to those with an interest in aquaculture development in a given area, and 
by resolving issues at the strategic level that otherwise could be in dispute at the project licensing 
stage. Care will have to be taken to balance appropriate streamlining with the importance of 
retaining the essential approach of full transparency and public engagement throughout the 
licensing process. 
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19. CHANGES IN THE LEASING OF AQUACULTURE SITES 
In our process, people referred to licensing and leasing as closely associated or even as 
interchangeable concepts. This makes a certain amount of sense given that a lease is currently 
required to include the terms and conditions contained in a licence. Presumably, this is to ensure 
that the DFA has the power to revoke a lease when a licence is revoked and vice-versa, although 
we think this could be done more directly by making the holding of a lease conditional on holding 
of a licence. 


We heard a number of valid concerns that to our mind are distinct to leases and how and when they 
are issued, monitored and enforced. The following discussion summarizes the concerns and the 
corresponding recommendations. 


First, concerns were raised about the number of leases that are issued and left in the hands of 
individuals and businesses that are not making active use of the leased waters. One part of the 
concern is that this practice prevents development of the site by others. Another is that it creates an 
apprehension in communities that they are surrounded by potential aquaculture development. There 
is a related concern that applications for a licence are predetermined when made by an applicant 
who already has a lease to the proposed aquaculture site. 


To address these concerns, we recommend that a lease be issued after and only when a licence to 
conduct aquaculture has been granted. We also recommend that leases return to the Crown when a 
licence is revoked, lapses or is relinquished.177 This approach will emphasize that the licence is the 
fundamental authority to conduct aquaculture that and the distinct role of the lease is to give the 
licence holder possession of the site where they intend to conduct the aquaculture authorized by the 
licence. 


Second, we heard concerns about the difficulty people have in obtaining information about the 
location and boundaries of leases. To use but one example of the kinds of difficulties created by the 
current inaccessibility of this information, purchasers of a residential property may learn that the 
property is immediately adjacent to an aquaculture lease only after they have completed the 
purchase of the property and the site is later activated or reactivated. Another kind of example we 
were frequently given related to the problems boaters have experienced in obtaining information 
about the extent of leases in relation to navigational routes. 


The DFA must take steps to make information on the location and breadth of leases much more 
readily available to landowners and users of the coastal waters than is currently the case. Although 
leaseholders should be required to do more in this regard, the DFA should take a much more 
proactive role in making information on leases of what is a public space readily available to the 
public, such as through a map available on the Internet. 


                                                      
177 There was qualified support at the Roundtable for a related recommendation that “the current system of 
lease tenure should be reviewed to ensure that decisions to allow the maintenance of a lease on an inactive 
site balance the interests of the leaseholder, other aquaculture businesses that may wish to develop the site, 
the adjacent communities, and other marine resource uses and users.” The support for this provision was 
nearly unanimous. 
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Third, greater clarity must be provided on the rights of leaseholders in relation to rights of others in 
leased waters. Although a lease of Crown waters for aquaculture gives a significant degree of 
control over those waters to the holder of the lease, it does not give the leaseholder ownership of 
the waters. In other words, waters that are leased for aquaculture continue to be public waters. In 
various community meetings and in meetings with a number of stakeholders, we were told that one 
of the problems with the current regulatory framework is that leases give, or are interpreted by 
leaseholders to give, leaseholders too much control over leased waters. Most frequently, the issue 
was the restriction of boating in or in proximity to the lease area. 


From an industry perspective we heard that restricting access to the leased area was needed to 
protect equipment and stock and to comply with essential biosecurity protections. 


Based on what we have heard, our conclusions on the rights of the holders of aquaculture leases 
and the limitations that those rights place on public access to leased waters by others are as follows: 


• There is not as much clarity as there should be on exactly what rights are conferred by a lease 
and on the nature and extent to which those rights limit the rights of others in respect of what 
are still public waters even when leased. The extent and exclusivity of the rights of 
possession and use given under a lease relative to uses other than aquaculture is the key 
question. This should be one of the issues addressed in the terms of a lease, along with the 
requirement to hold and comply with a valid licence. 


• There is not as much clarity as there should be on the rationale for the restrictions that 
aquaculture leases place on the rights of others, which in turn perpetuates the perception that 
the restrictions are arbitrary and unjustified. 


• More care should be taken to ensure that the rights given to leaseholders to control public 
waters for the purpose of conducting aquaculture are only as restrictive of the continuing 
access of others to public waters as is necessary to address the legitimate needs of the 
industry. 


• The law should require that all leases be configured in such a way as to provide reasonable 
accommodation for boaters. The approach used in Prince Edward Island, where a mandatory 
navigational channel is incorporated into every lease, may be an approach to emulate in 
Nova Scotia. 


• Assertion by leaseholders of rights of control over public waters that go beyond their actual 
rights should be treated by the DFA as a regulatory issue. 


Fourth, we also heard questions about lease boundaries and their enforcement. For example, in 
several communities, we were told that anchor lines for aquaculture pens extend beyond the 
boundary of the operator’s lease but that neither provincial nor federal regulators have done 
anything about it. Those who raised this with us objected to what they saw as obvious non-
compliance with the law. For those owning land in close proximity to aquaculture sites close to 
land, extending anchor lines beyond the lease area may mean that aquaculture is taking place closer 
to their land than might otherwise be the case. An additional concern is that aquaculture companies 
were being allowed to limit the use of public waters by others beyond what was authorized by their 
leases. 
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We are not in a position to say what is or is not happening in the enforcement of leases. We think it 
obvious, however, that lease boundaries should be enforced whether or not the violation of the 
boundaries interferes with the activities of others. Moreover, we think it important to emphasize 
that the DFA is responsible for enforcing the boundaries of the leases it issues whether or not an 
alleged violation of those boundaries also violates laws enforced by the Coast Guard or other 
federal regulators. 


We were also asked to consider a number of concerns about the transfer of licences. We deal with 
most of these later in the section headed “Transfers, Expansions, Other Changes.” Here, we deal 
only with the concern expressed by some that the transfer of a lease (or a licence) should be 
something that has to be approved under the regulatory framework. We agree with that viewpoint. 


 


20. LICENSING AND LEASING FEES 
We heard complaints about the fees that aquaculture companies are charged for their leases and 
their licences. In general, the complaint was that the fees are woefully small relative to the 
exclusive control of a public resource that is given by a lease, and given the harm that aquaculture 
can cause to those resources and the interference it can create with other uses of coastal waters. In 
the feedback we received on our draft report, which did not deal with the level of licence and lease 
fees, we heard concern about the cost to taxpayers of the proposed regulatory framework. For 
some, this provided an additional rationale for higher licensing and lease charges. In the 
submissions made on our draft report, we were asked to recommend a linkage between the 
anticipated cost of the new framework and the level of fees charged to operators or, alternatively, 
to recommend an increase in fees sufficient to off-set the cost of the new framework to taxpayers, 
or at least of the cost of compliance oversight and actions. 


Currently, the licence and lease fees charged are as follows: an annual licence fee of $386.50 
(subject to a rebate of $120.95 for U-fish ponds); an annual lease fee of $12.90 per hectare for 
leased areas; an application fee of $666.15 for a lease or licence; an assignment fee of $257.65 for 
a lease or a licence; a lease or licence renewal fee of $386.50; and a lease or licence amendment fee 
of $128.80.178 
We agree that these seem like low charges for licences and leases that give control over significant 
public resources to private interests. We agree with those who think they should be higher. 
However, we are not in a position to recommend the specific increase that would be appropriate. 
Instead, we recommend that the DFA carry out a review to determine the level of the licensing and 
leasing fees to be charged under the proposed framework. This review should include looking at 
the comparable charges levied in neighbouring jurisdictions. 


In addition to reconsidering the level of the fees, the Department should articulate the rationale for 
the fees it proposes to charge after the review is completed. Our thought behind this 
recommendation is that much of what we heard about the fees currently charged is that they lack 


                                                      
178 Aquaculture Licence and Lease Regulations, N.S. Reg. 103/2013, s. 6. 
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any possible and defensible rationale. A closely associated view was that the current fees imply 
that the resources being leased, resources that are of high value to coastal communities, are not 
valued very highly by government or the industry. On this view, higher charges would better reflect 
the value Nova Scotia places in its coastal resources and may encourage operators in aquaculture to 
attach greater importance to their responsibilities as stewards of those resources. 


Whatever the level of the applicable fees, we believe that people in coastal communities, and the 
public more generally, are entitled to know the basis on which the fees charged are determined. 
This is supported by one of the submissions we received on this issue after the release of our draft 
report, which was that a consistent framework or methodology should be developed and used for 
calculating “resource rents” in aquaculture and other resource industries. 


While agreeing that the current fees should be reviewed and that there is a case to be made for an 
increase in fees, we think the following points should be kept in mind: 


a. The level of the fees charged should not make participation in the industry cost-prohibitive to 
Nova Scotians that would like to start a business in the industry. 


b. Similarly, the fees charged should not create a disincentive for those who want to start or 
operate a business in the industry that will be less profitable than others precisely because it 
operates in ways that have lower impact than is the norm with companies that may yield 
higher profits. 


c. The cost of doing business under the regulatory framework proposed in this report will be 
higher than it is under the current regulatory framework. The combination of this increase in 
operating expense with an increase in fees will increase the financial barrier that Nova 
Scotians and others will face in doing business in aquaculture in Nova Scotia. 


d. All things considered, while we agree that the industry should be paying higher fees, we 
think the more critical issue at the present time is to have the capacity of the industry 
concentrated on the implementation of the proposed regulatory framework. 


e. On the other hand, there may be a valid concern that enterprises that are attracted to, or not 
discouraged from, participating in aquaculture due to licence and lease charges may not have 
the capacity to conduct aquaculture in accordance with the proposed framework. 


f. Differential fees, reflecting differences in scale of operations and between kinds of 
aquaculture (i.e., between the nature and the extent of the use to be made of coastal waters), 
may be appropriate and helpful in creating an optimal balance among all the applicable 
considerations. 


g. Differential fees based on the environmental performance of operations on clearly 
established parameters could be an effective way to further encourage careful site selection 
and innovation, and could motivate operators to make ongoing efforts to reduce 
environmental impacts beyond regulatory compliance. 


h. Finally, caution should be exercised in linking the level of licence and lease charges too 
closely to the cost to the government in developing and implementing the proposed 
regulatory framework, as some proposed. This is because of the widely shared concern that 
such approaches contribute to regulatory capture and a lack of public trust and confidence in 
the regulatory process. From this perspective, an increase in licence and lease charges that 







Low-Impact/High-Value Aquaculture in Nova Scotia 


107


defrays the incremental cost to government of the proposed framework would be preferable 
to one that is determined by these incremental costs. 


 


21. SECURITY OF TENURE FOR GOOD OPERATORS AND 
SITES 


We were told by industry representatives that one of the major problems created for the industry by 
the current regulatory framework is the limited tenure it provides to licensed operators. In Nova 
Scotia, a first licence is issued for 10 years. Each subsequent licence lasts for 5 years. In contrast, 
in New Brunswick, licences are for 3 years; however, leases are issued for periods of 10 years for 
shell-fish and 20 years for fin-fish. In addition, approvals to operate under the Clean Environment 
Act are issued for 5 years. In other jurisdictions, there is a great variety of approaches to the 
duration of licences, leases and approvals. 


The problem that short licensing periods create for industry is one of financing. We were told that 
financing is more difficult and expensive than it otherwise would be due to the concern of lenders 
that a licence may not be renewed before the operator has the opportunity to repay the amount that 
typically has to be borrowed to finance aquaculture operations. We were told that the barrier this 
creates for growth in the industry is accentuated by the fact that the government does less in Nova 
Scotia to support the industry’s access to working capital than do the governments of each of the 
other Atlantic provinces. 


We assume that the current framework starts with a 10-year licence as an accommodation to the 
financing needs of industry. It is, however, difficult to understand why it subsequently limits 
renewals to 5 years, since the need for financing will remain, and given that the decision to renew 
can be made with the benefit of better information on both the operator and the site than would be 
available for the initial licensing decision. 


We think the licensing framework should give longer security of tenure to aquaculture businesses. 
However, it should do so by creating stronger connections between the duration and renewal of 
licences and the ability of licence holders to demonstrate their suitability as operators and the 
suitability of their operations for their location. The concept is one of “progressive licensing,” 
under which operators who successfully develop sites in accordance with the regulations, and 
operators who achieve highest standard third-party certification earn renewal under longer-term 
licences and associated leases. In contrast, operators who by their performance show they are not 
willing or able to operate in compliance with the regulations and are not showing leadership in 
low-impact aquaculture either lose their licence or are limited to renewal on more limited terms, 
depending on the nature and the extent of their failures to meet and maintain regulatory 
requirements. 


Specifically, we recommend that the tenure of approved aquaculture operations be structured as 
follows: 


a. The initial licence would continue to be for 10 years. The initial lease would be granted for 
20 years, subject to the holder of the lease continuing to hold a licence. 
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b. The initial licence would be comprehensively reviewed after the first growing cycle179 to 
ensure aquaculture in accordance with the licence as originally granted generally meets 
regularly requirements, including environmental performance requirements. While 
termination of the licence (and lease) could occur at this time (as it could at any other time 
where warranted by sufficiently serious non-compliance or failure to meet environmental 
performance standards), the more typical outcomes would be for either the continuation of 
the licence on its original terms and conditions or an amendment of those terms and 
conditions to better align the scale and nature of the licensed activities with the biophysical 
and other conditions of the site. 


c. Renewal of licences would be decided by an open, transparent and participatory process, 
which would give members of the public ample opportunity to be informed about and to 
contribute to the process. Licenses should be renewed, and the regulatory framework should 
be clear they will be renewed, where operators have conducted business in compliance with 
the regulations. 


d. The appropriate length of licence renewals should be determined based on the environmental 
performance of the site under previous licences and the compliance record of the operator. 
The licence given on renewal would be for a term that is comparable to the maximum terms 
for which aquaculture sites are licensed in other provinces of Atlantic Canada for well-
performing sites with compliant operators. Operators with less than ideal track records that 
are still considered to be capable of operating responsibly and within acceptable parameters 
would be granted shorter renewals. Leases would generally be renewed for a 20-year term, 
which could be increased if the operation of the site has a solid track record of compliance 
and of meeting or exceeding environmental performance standards. 


e. Any licence would of course be subject to revocation for regulatory infractions or a pattern 
of regulatory non-compliance that would make revocation an appropriate, fair and just 
sanction. 


                                                      
179 In the feedback we received on our draft report, two concerns were raised about this recommendation. 
One response, from an industry perspective, was that a licence that expires after the first growing cycle 
would be one that nobody would want and that no banker would finance. To be clear, the recommendation is 
not that licences expire after the first grow-out cycle but that they be reviewed after the first grow-out cycle. 
If site selection and licensing are done effectively, the result of this review should typically be confirmation 
that the aquaculture continues as originally licensed. Sometimes (again, assuming proper site selection and 
licensing) the result would be an adjustment in terms and conditions to bring it better into line with site 
conditions. This should contribute to the longer-term stability of the licensed operation. Where review leads 
to a decision to revoke, this will be due to problems that cannot be fixed by an adjustment of licence terms. In 
other words, it will be because of problems that should lead to revocation whether or not there is a review 
after the first grow-out cycle. The other response we received was that a review after the first growing cycle 
was too early to identify certain kinds of issues that typically only occur or are only detectable later in the 
development of a site. We accept that this is the case. However, the logic of suggesting a review after the first 
grow-out cycle was early detection and correction of problems or potential problems that are detectable at 
that stage. The authority and responsibility of the regulator to detect and take action on issues that arise 
subsequently would in no way be affected or reduced. On the other hand, the core objective of our 
recommendation is that a comprehensive review happen during the first licence period prior to the review 
that happens when the licence is due to expire. If there is a more logical time for that review than after the 
first growing cycle, then by all means the review should happen at that time. 
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22. TRANSFERS, EXPANSIONS AND OTHER CHANGES 
We have discussed the importance of social licence in various parts of this report. The relationship 
between the operator and those who have a stake in how an operation is run is critical to social 
licence. The relationship between operator and the community can also depend on the nature and 
scale of the operation. Changes in operator or in licence terms and conditions therefore have the 
potential to disrupt relationships and injure social licence if they are not done carefully and in an 
open and transparent process that gives people the opportunity to know what is proposed, to 
express their views on the proposed changes and, in the case of transfers, to establish a relationship 
with the proposed operator. 


The other consideration is the risk that decision making on transfers or on the revision of terms and 
conditions can undermine the trust and confidence placed in, and the effectiveness of, the front-end 
licensing process. A rigorous licensing process that provides ample opportunity for participation 
and accountable decision making will be less effective in accomplishing its objectives and in 
gaining and maintaining public trust if the outcomes are undone or substantially changed through 
subsequent decision making on transfers or on revision of terms and conditions that is not open and 
transparent. 


As a result, it is important that the process for transfers in ownership or operator and for change in 
terms and conditions be clear, and that it be open and transparent.180 In our view this means that 
any request for transfer or for a material change in terms and conditions should be made public as 
soon as it is received and considered. There should be an opportunity for meaningful public input 
into the decision-making process. Depending on the circumstances, a notice-and-comment-style 
procedure may be appropriate. In other circumstances, a more extensive engagement process may 
be called for where, for example, the proposed changes to the scale or nature of the operation are 
more significant. Where the changes proposed are transformative of the licensed operation, there 
will be a strong argument for a process that would be akin to the process that would apply to the 
application for a new licence. In all applications for transfers and requests for material change to 
terms and conditions, careful consideration will have to be given to whether the proposed changes 
have the potential to increase the impact on natural systems or on other coastal users. 


A key factor in approval of a transfer in ownership or operator is whether the proposed operator or 
owner can demonstrate their capacity and readiness to interact constructively with other coastal 
users and affected communities. Where the new operator or owner is already an owner or operator 
of other sites, another key consideration should be their compliance record at those sites. 


 


                                                      
180 There was partial support at the Roundtable for a recommendation that “if a site lease is transferred 
between operators or there is a change in species grown and there may be a substantial change in 
environmental impact, a review of the licence or permit should be carried out including public input. There 
should also be a public comment period at the time of licence renewal.” (Roundtable Final Report, 15) 
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23. PROTECTION FOR WILD SALMON POPULATIONS 
As we have explained, it is clear to us that the regulatory framework for aquaculture must pay 
particular attention to the potential interactions of marine-based salmon aquaculture with wild 
salmon. It is clear that concern for wild salmon populations is an important part of the global work 
taking place in multiple forums to reduce the environmental impact and improve the sustainability 
of fin-fish aquaculture, including by improving the regulation of aquaculture.181 If Nova Scotia 
wants to be part of this path for the industry’s future, it needs to be doing its part to ensure that 
aquaculture is conducted in Nova Scotia with due regard for the health and well-being of Nova 
Scotia’s wild salmon populations. 


The protection of wild salmon populations is one of the objectives of the current regulatory 
framework. We believe, however, that the framework must be stronger in relation to this objective. 
This is one of the reasons why we have recommended the explicit inclusion of precaution into the 
regulatory framework. More broadly, the legitimate concerns about how the growth and conduct of 
the industry might impact wild salmon are among the concerns that have led us to make the 
recommendations we have made elsewhere in this document on a number of core elements of the 
regulatory framework, including site selection and utilization, fallowing and stocking densities, and 
fish health and well-being. Although all our recommendations on these and other topics are 
designed to ensure that the regulatory framework contributes to the industry’s general progress 
toward a low-impact/high-value future, they are intended more specifically to ensure that 
aquaculture is conducted with due regard for the health and well-being of Nova Scotia’s wild 
salmon populations. 


The regulatory framework should, however, also include a number of elements that are more 
specifically directed to the protection of wild salmon. To that end, we have already recommended 
that protection of wild salmon populations be listed in the legislative framework as one of the 
criteria to be considered in leasing and licensing decisions. Here, we make two further 
recommendations for specific protection of wild salmon. 


First, the regulatory framework should be clear and explicit about the need for appropriate physical 
separation between marine-based aquaculture and salmon rivers and known salmon migration 
                                                      
181 See, for example, the Williamsburg Resolution of the North Atlantic Salmon Conservation Organization 
(NASCO), Resolution by the Parties to the Convention for the Conservation of Salmon in the North Atlantic 
Ocean to Minimise Impacts from Aquaculture, Introductions and Transfers, and Transgenics on the Wild 
Salmon Stocks. This includes a commitment to develop and apply appropriate risk assessment methodologies 
in accordance with the precautionary approach, and more specific commitments, such as to minimize escapes 
of farmed salmon and to minimize disease and parasite transmission to wild salmon stocks as a result of 
aquaculture activities. Specific guidelines to achieve these aims include the possible “establishment of ‘wild 
salmon protection areas’ where salmon aquaculture is restricted or prohibited” (p. 7). NASCO has 
additionally provided a separate document, Guidance on Best Management Practices to address impacts of 
sea lice and escaped farmed salmon on wild salmon stocks. It is “intended to supplement the Williamsburg 
resolution and to assist the Parties and jurisdictions: in managing salmon aquaculture, in cooperation with 
their industries; [and] in developing future NASCO Implementation Plans,” among other matters. Sea lice 
and escaped salmon are specifically identified as “continuing challenges both for industry and the wild 
stocks” (p. 1). Lastly, see also NASCO Implementation Plan for the period 2013-2018 (Canada). In this 
report, Canada’s main objectives are listed as “1. Safeguard the genetic diversity of wild Atlantic salmon; 2. 
Maintain habitat and ecosystem integrity; and 3. Manage fisheries for sustainable use and benefit” (p. 4). 
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routes.182 This could be a fixed separation distance. Such an approach is attractive because it is 
simple and does not depend on the exercise of regulatory discretion. The problem with such 
approaches however is that they invariably provide too much restriction in some applications and 
too little in others. They tend not to reflect the variable circumstances that can call for more 
restriction in some cases and less restriction in others than would be provided by an across-the-
board rule. The other difficulty is that such approaches often do not evolve as circumstances (such 
as evolving technology) change. We think a better approach would be one that allows the extent of 
the physical separation that is specified in the licensing of any particular site to be determined on a 
case-by-case basis, but under a legislative framework that makes it clear that appropriate distances 
between marine-based aquaculture and wild salmon must be established and maintained through 
the leasing and licensing process. 


Of course, the DFA would continue to be bound by any decisions taken by the DFO in relation to 
minimum protection for wild salmon. Where the DFO does not make a decision but instead 
provides advice to the DFA, it would continue to be the case that the DFA would rely heavily on 
that advice. But as we have discussed earlier, it should be a clear element of the regulatory 
framework that the DFA will go beyond what is recommended by the DFO where the DFA 
determines that an additional level of protection for wild salmon is called for. 


Our second recommendation for specific attention to the protection of wild salmon is that the 
regulatory framework should deal more extensively with the prevention of escapes.183 The current 
framework requires licensees to report every escape, which is a more demanding reporting 
requirement than in other jurisdictions, which only require escapes to be reported when they 
involve a certain number of fish. Nevertheless, concerns were expressed about whether this 
requirement is being complied with or enforced. There is also scepticism about whether it could be 
enforced. The more serious concern in our view is that the regulatory framework should do more to 
ensure that escapes are being prevented. It should require operators to adopt, implement, and track 
and report on the performance of a comprehensive containment system that aims – to the greatest 
extent practicable using best management practices and best available technology – to prevent 
escapes. 


Many encouraged us to recommend an approach in Nova Scotia similar to the one in place in 
Maine. The following is a description of what is called a containment management system in that 
state: 


A CMS is a process control system built on seven principles which, when 
implemented together, form a logical and realistic system for minimizing the 
escape of farmed salmon. CMS systems are based on a Hazard Analysis Critical 
Control Point (HACCP) system and the aquaculture industry’s October 1998 Code 


                                                      
182 We note that research is being led by scientists is the region on biocontainment options that would 
complement physical separation and escape prevention measures: see DFO report by Tillman J. Benfey, 
“Biocontainment measures to reduce/mitigate potential post-escape interactions between cultures European-
origin and wild native Atlantic salmon in Newfoundland.” 
183 In addition to the sources cited earlier in this report, see Eva B. Thorstad et al., Incidence and Impacts of 
Escaped Farmed Atlantic Salmon Salmo salar in Nature. This paper raises concerns about the genetic 
impacts of interbreeding, and other concerns. 
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of Practice. HACCP systems were originally developed by NASA to ensure quality 
control and safety in the space program. The HAACP approach has been adopted 
by the Food and Drug Administration Food Safety Program and has been used 
widely in the seafood processing industry. It is therefore familiar to the industry 
and the federal regulators. HAACP systems consist of a company specific, business 
confidential HAACP plan, a paper trail that documents operational performance, 
and an auditing system. A standard Containment Management System will be 
developed for the Maine salmon farming industry based on the following seven 
principles: 1. Assessment of the hazards and risks. 2. Determination of critical 
control points. 3. Establishment of critical limits and tolerances. 4. Establishment 
of limit monitoring procedures and schedules. 5. Establishment of predetermined 
corrective actions. 6. Establishment of record keeping systems and procedures. 7. 
Establishment of a verification system.184 


The following provisions from the general discharge permit under which individual aquaculture 
operations are approved in Maine spells out the obligations of approved sites with respect to the 
adoption of a containment management system as follows: 


6. Containment management system. The permittee must employ a fully 
functional marine Containment Management System (CMS) designed, 
constructed, operated, and audited so as to prevent the accidental or 
consequential escape of fish to open water. 
a) Each CMS plan must include a site plan or schematic; site plan description; 
procedures for inventory control, predator control, escape response, unusual 
event management, and severe weather; provisions for employee training, 
auditing methods, and record keeping requirements. The CMS must identify 
critical control points where escapes could potentially occur, specific control 
mechanisms for each of these points, and monitoring procedures to verify the 
effectiveness of controls. 
b) The permittee must prepare a written CMS plan prior to fish being first 
introduced into a facility and must maintain a current copy of the plan at the 
facility. 
c) The CMS must be audited by a qualified third party at least once per calendar 
year for all facilities with fish stocked in net pens. 
d) No later than December 31 of each calendar year, the permittee must submit a 
written report of each annual audit required by Section 6(c) of this condition to 
the Department. 
e) The CMS must also be audited by a qualified third party within thirty (30) days 
of a reportable escape required by Section 7 of this condition or notification that 
a commercially-reared Atlantic salmon is found in a river within the range of the 
Gulf of Maine distinct population segment of Atlantic salmon, as defined by the 
[Fish and Wildlife] Services. The Department, in consultation with the Army Corps 
of Engineers and the [Fish and Wildlife] Services, may exempt a facility from any 


                                                      


184 Penobscot Bay Watch, Framework for a Salmon Aquaculture Containment Policy in the State of Maine. 
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additional third-party audits when the facility from which the fish escaped can be 
identified or when circumstances preclude the possibility that the facility was the 
source of the escaped fish. The permittee must submit a written audit report to 
the Department, with a copy to the Services, within thirty (30) days of the facility 
becoming aware that an audit is necessary. 
f) Any time that a CMS audit identifies deficiencies, the written report must 
contain a corrective action plan, including a timetable for implementation and 
provisions for re- auditing, unless waived by the Department, to verify completion 
of all corrective actions. 
g) The permittee must maintain for a period of at least five (5) years complete 
records, logs, reports of internal and third-party audits and documents related to 
the CMS for each facility. The submission of standing inventory at the facility, 
including all transfers in and out, losses associated with disease, predation or 
escapes as reported to the Department of Marine Resources at the pen level of 
detail on a monthly basis pursuant to the requirements of Leases and Special 
Licenses, 12 M.R.S.A. § 6077, must meet the requirements of the CMS.185 


An additional element of Maine’s system is that all farmed salmon are required to have a genetic 
marker that allows recaptured fish to be traced back to the farm from which they escaped. We have 
been told and we have read that this is a very powerful regulatory tool for monitoring the 
effectiveness of each company’s containment system. Indeed, we have been told that this 
requirement accounts for the virtual elimination of escapes from Maine’s farms. 


We note the Roundtable recommendation that “the regulatory framework should include a 
salmonid Containment Management Code similar to the Maine Model, which includes marking 
fish for site‐specific identification. The Code should address the use of high-quality twine resistant 
to UV to prevent escapes.”186 This recommendation received only partial support. There was a 
concern on the part of some Roundtable members that they did not have enough information about 
Maine’s system, and also a concern that regulations should not prescribe the use of a certain kind 
of twine. 


We understand that Maine’s system to prevent escapes is an elaborate one that could be expensive 
to adopt in Nova Scotia. This may be especially true of the genetic tracking system. We recognize 
that not all of the Maine system may be required, suitable or feasible for adoption in Nova Scotia. 
We also recognize that a Nova Scotian version of Maine’s approach would have to be implemented 
over time. Nevertheless, we think that the regulatory framework for salmon aquaculture in Nova 
Scotia should encompass a system to prevent escapes that is comparable to the one that has been 
successfully implemented in Maine, recognizing that it would not be expected to be identical to 
Maine’s system in all respects. The key is to develop and implement a comprehensive and 


                                                      
185 Maine, Department of Environmental Protection, General Permit – Net Pen Aquaculture at 19–20. The 
full permit can be accessed at 
http://www.maine.gov/dep/water/wd/atlantic_salmon_aquaculture/MEG130000-2014permit.pdf. 
186 Roundtable Final Report, 24. 



http://www.maine.gov/dep/water/wd/atlantic_salmon_aquaculture/MEG130000-2014permit.pdf
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integrated system that is equally effective as the Maine system is in preventing escapes, not to 
duplicate the mechanisms Maine has used to achieve that outcome.187 


 


24. MONITORING COMPLIANCE AND ENFORCEMENT 
PROVISIONS 


Concern about the will and capacity of the provincial government to require the industry to comply 
with regulations was one of the concerns we heard most frequently. This concern lies at the centre 
of the scepticism that many have about whether a new regulatory framework will make a 
difference. 


In our view, a new regulatory framework will not obtain the public trust and confidence it needs to 
be successful unless it includes a strong commitment to effective monitoring of compliance and to 
effective and transparent enforcement. Without this commitment and sustained action that matches 
the commitment, regulation will not make the contribution to the social licence of the industry that 
regulation must make if the industry is to develop with stronger support than it currently enjoys in 
the communities in which it operates. In addition, although we were not tasked to conduct the kind 
of operational analysis of the current regulatory framework that would allow us to independently 
evaluate its effectiveness, what we have heard in our process leads us to conclude that monitoring 
and enforcement must be significantly elevated and enhanced if the regulatory framework we have 
proposed is to accomplish the range of objectives in this sector that regulation must accomplish. 


We have already made many recommendations that are either intended to improve monitoring and 
enforcement or that will have a positive effect on monitoring and enforcement if they are 
effectively implemented. For example, we have recommended the following: 


• A significant increase in regulatory capacity is required, a good deal of which should go 
directly into monitoring and enforcement. 


• The Department of Environment should become responsible for the administration of the 
Environmental Monitoring Program to ensure the independence and rigour of that aspect of 
monitoring of the industry’s activities. 


• The DFA’s regulatory activities should be separated within the DFA from its non-regulatory 
activities in supporting the development of the industry.188 


                                                      


187 In response to our draft report, the CFIA expressed support for our recommendation that the regulatory 
system address the risk of escaped animals through a “written, verified and audited containment management 
system.” It suggested that Nova Scotia should familiarize itself with the requirement that CFIA places on “all 
regulated parties” to have a “preventive control plan” that deals with “all regulated hazards/risks the business 
enterprise could encounter” to ensure that the approach adopted in Nova Scotia is in line with the Canadian 
federal approach. This makes sense so long as there is a specific and targeted focus, on the part of Nova 
Scotia’s regulatory framework, on addressing the problem of escaped salmon along the lines of what has 
been done in Maine. That is the matter of critical concern in the protection of wild salmon. 
188 There was some indication to us during consultations on our draft report that the DFA either has stopped 
or plans to stop getting involved in the non-regulatory aspects of the government’s role in the development of 
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• The legislative framework should rely less on regulatory discretion and more on clear 
legislative statement both of regulatory requirements and of the process to be used in key 
parts of the regulatory process, including the leasing and licensing process. 


• Transparency should be mandated to make regulators accountable for how they exercise their 
regulatory mandate and the industry more accountable to the public for its compliance with 
regulatory requirements. 


• The renewal of licences and leases should take into account the track record of operators in 
complying with regulations. 


In this section, we make recommendations more directly related to how compliance with the 
proposed regulatory framework should be monitored and enforced. 


Our information is that the DFA has six inspectors and that only one of these is fully trained for 
inspections on aquaculture. More fully trained inspectors need to be employed and put into the 
field. 


Currently, there is a minimum of one scheduled inspection in each year for each site. Other 
inspections happen in response to complaints. The number of inspections should be increased. 
Scheduled inspections should be complemented by a significant number of unscheduled 
inspections. The capacity of the DFA to respond in a timely way to complaints must be increased. 


Inspection should be automatic after changes to gear configurations or to the setup of a site. They 
should also be automatic after significant storm events. 


The DFA should have additional options for carrying out inspections. It needs additional vessels or 
more access to vessels other than the vessels of the industry. It should explore the role that aerial 
surveillance could play in the monitoring of the industry. 


As compared to other kinds of aquaculture, marine-based fin-fish aquaculture should generally be 
subject to more inspections, more unscheduled inspections and generally a higher level of 
regulatory scrutiny.189 This is because of its greater potential to cause environmental harm in 
addition to harm to wild fish and marine animals if it is not conducted in accordance with 
regulatory requirements. 


Within each sector of aquaculture, the level of regulatory attention that each operation receives 
should reflect its track record of compliance. It should also reflect its relative potential to cause 
serious harm to regulatory objectives if it is not conducted in accordance with the regulations. For 
example, a fin-fish site operating in a relatively open bay with a high rate of flushing and a 
relatively deep bottom would receive less attention than a site operating in a setting where the 


                                                                                                                                                                 


the industry. We would see this as a very positive step toward establishing the credibility of the DFA as the 
regulator of the industry. 
189 We received feedback on our report that our view that the level of regulatory scrutiny should generally be 
different between fin-fish and shell-fish operations and as between operators with different compliance track 
records would create an unfair two-tier system that was biased against fin-fish aquaculture. Our view is that 
recognition of these differences is critical to making the regulatory system proportionate, risk-based and 
effective.  
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maintenance of oxic conditions may be more difficult even when the circumstances of the site are 
properly taken into account in the terms and conditions on which the site was approved.190 


Essentially, what we are recommending is an approach to inspections that includes more 
inspections but targets the increased inspections to the kinds of aquaculture and operator that 
warrant an additional level of scrutiny. To do that, an approach such as the HACCP (Hazard 
Analysis and Critical Control Point) approach might be used to calibrate the relative amount and 
kind of monitoring and enforcement that would be directed to different parts of the industry and to 
different operators based on their track record and particular circumstances. In our view, this would 
be consistent with the unanimous recommendation of the Roundtable, to “establish a 
QMP/HAACCP [sic] compliance model that clearly establishes industry and government 
responsibilities for monitoring and compliance.”191 


Currently, where there is non-compliance, a warning may be issued to the operator. If the warning 
does not achieve compliance, a Ministerial Order may be issued, requiring that the non-compliance 
be addressed. A broader range of enforcement options is called for. Inspectors should have their 
own authority to issue orders. It should be clear that non-compliance with orders can lead to 
prosecution or, as discussed below, to termination of lease and licence and refusal of applications 
for new leases and licences. 


Decision-making authority relative to the pressing of charges should lie at the bureaucratic level of 
the DFA, which would, like other regulatory bodies, be advised by the Public Prosecution Service. 
Where conviction occurs, the court should have the authority to impose significant penalties where 
the court determines that they are warranted on established sentencing principles for regulatory 
offences. The sentencing discretion of the court should also encompass what is generally referred 
to as creative sentencing, which can, among other things, include sentences that require a company 
to take responsibility publicly for its actions, to have owners, managers or employees undergo 
training or adopt other measures to prevent reoccurrence, or to make presentations at industry 
gatherings on what it has learned from being prosecuted and the steps it is taking to ensure future 
compliance. 


In addition, it should be clearly understood that monitoring and inspection is conducted on the 
understanding of the following: 


• A strong and positive compliance record should be a precondition for being able to acquire 
the right to operate additional sites, either by applying for new sites or by acquiring an 
existing site from another operator. Demonstrated unwillingness or inability to comply with 
applicable regulatory requirements should make an operator ineligible for a significant 
number of years. 


                                                      


190 With regard to the maintenance of oxic conditions, the following recommendation obtained qualified 
support at the Roundtable: “The current Environmental Quality Objective of the Environmental Monitoring 
Program to maintain oxic conditions should be enforced. Enforcement measures could include a change in 
licence conditions, remediation or licence cancellation. The current NSDFA formula used to categorize the 
environmental status of a site should be changed to ensure that Oxic (Normal), Hypoxic (Polluted), and 
Anoxic (Grossly Polluted) conditions are fairly represented.” (Roundtable Final Report, 28) 
191 See Roundtable Final Report at page 29. 
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• The ultimate penalty for serious non-compliance or persistent refusal to address non-
compliance is licence and lease revocation. 


We think these recommendations are consistent with the unanimously supported recommendation 
of the Roundtable, that “Regulations and licence requirements must be enforced. Penalties must be 
significant to act as a deterrent. Ongoing lack of compliance should be associated with lease 
termination.”192 


Another unanimous recommendation from the Roundtable on monitoring and enforcement was that 
“community members should be encouraged to participate in monitoring as observers in field 
sampling in order to increase transparency and build trust.”193 We agree with this recommendation 
but recognize that it would have to be implemented in ways that are consistent with industry 
responsibilities in areas such as biosecurity and fish health. 


Finally, we recommend that members of the public be provided with an opportunity set out in 
legislation to apply to have a lease revoked where there is clear evidence of biophysical 
unsuitability of the site, or where there is a clear pattern of substantial non-compliance with terms 
and conditions of the licence. In our draft report, we proposed that such applications would be 
made to the Minister of Fisheries and Aquaculture. The feedback we received on our draft report 
pointed out that this was in conflict with our recommendation that administration of the regulatory 
framework be moved from the ministerial level to the administrative level of the DFA. As a result, 
we recommend that an independent board be established to consider licence revocation 
applications. As indicated earlier in this report, this board could also have the role of conducting or 
overseeing a review of the role of the DFA in regulating compliance with fish health requirements 
while also providing veterinarian services to the industry. It could also have the jurisdiction to hear 
appeals from licensing and leasing decisions. 


 


25. INDEPENDENT AQUACULTURE REVIEW BOARD 
In the previous section, we recommended the creation of an independent board to hear and 
determine applications from the public to have a licence revoked where there is clear evidence of 
biophysical unsuitability of the site, or where there is a clear pattern of substantial non-compliance 
with terms and conditions of the licence.194 


                                                      


192 See Roundtable Final Report at page 30. 
193 See Roundtable Final Report at page 29. 
194 In providing feedback to our draft report, people and associations in the industry expressed concern about 
our recommendation that members of the public could apply to have a licence revoked. We understand the 
importance of this concern to the industry. It should, however, be noted that we are not, contrary to what was 
said in some of the feedback we received, recommending that the public have authority to revoke a licence. 
We are recommending they have the opportunity to apply to have a licence revoked. The rationale is to 
provide an avenue of recourse within the regulatory system for those who think the DFA is not revoking a 
licence where revocation is appropriate. The standard applicable to the determination of such an application 
would be the same standard as would apply to the exercise by the DFA of its authority to revoke a licence on 
its own motion. The standard would be a high one, as we have tried to indicate in the language we have used 
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As to the constitution, jurisdiction, powers and make-up of this board, we are only able to provide 
general guidance, as follows: 


• To ensure its independence, jurisdiction and authority, such a board would have to be 
established in legislation. 


• The jurisdiction and powers of the board would also have to be set out in legislation. 


• One of the matters to decide is whether the authority of the board on applications to revoke 
should be limited to granting or denying the application or expanded to include broader 
powers to order changes in the management or conduct of the licensed operation. 


• The legislation should make it clear that the process to be used by the board in considering 
applications for licence revocation should be at the high end of the procedural fairness 
spectrum, in light of the serious issues at stake for both the licensed operator and those 
concerned about the operation. 


• The legislation should address the scope of the board’s ancillary powers, such as whether or 
not it is to have the authority to order costs. 


• The board should be required to give written reasons for its decisions. 


• The legislation should deal with the number of persons who can be appointed, and it should 
deal with the authority of the board to hear applications (or appeals if it is given the authority 
to hear appeals from licensing decisions) in panels. We anticipate that a board with five 
members would be both large enough for the workload and small enough to be kept staffed 
on a continuing basis. We think the board should have the authority to hear matters as a full 
board or in panels of three, and it should have the option of allowing procedural (case 
management) matters to be dealt with by the Chair or a single board member. 


• Qualifications for appointment to the board should be generally described in the legislation. 
Relevant expertise based on a combination of education and experience should be the main 
qualification. Board members should have expertise in law, regulation, relevant science 
disciplines, environmental regulation or management, aquaculture, or in regulated industries 
more generally. 


• Appointment to the board would be on a part-time basis for a specified term of duration 
adequate to allow board members to develop their expertise. 


• The board should have the authority and ability to engage the service of third-party advisors 
where that is necessary for the fair and informed adjudication of a revocation application (or 
an appeal from a licence decision or the conduct of a review of the work of the Provincial 
Fish Veterinarian, if the board is given those additional mandates). 


                                                                                                                                                                 


in our report when referencing the enforcement mechanism of revocation. As in other regulated industries, 
revocation would be justified only in circumstances where it is the fair and proportionate remedy. 
Revocation, whether by the DFA on its own motion or on application from the public, would be subject to 
appeal to the courts. Finally, where revocation happens because of a determinations of the limitation of the 
site, the regulatory framework would require the DFA to make another site available to the licence holder. 
This applies whether the revocation results from an application or by the DFA’s own action. 
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• Decisions of the board on revocation applications, as well as on appeals from licence 
decisions if the board is given that jurisdiction, should be subject to appeal to the Nova 
Scotia Supreme Court. 


 


26. EMERGING ISSUES 
The regulatory framework we have recommended must carefully consider emerging issues. The 
key emerging issues that have been brought to our attention are discussed below. 


The use of genetically modified organisms (GMOs) in Nova Scotia aquaculture seems to us to be 
inconsistent with the precautionary approach, and would likely undermine efforts to position the 
Nova Scotia industry as a high-value, low-impact industry with high social licence. While we did 
not hear much about this issue, our recommendation would be to not permit GMOs in Nova Scotia 
aquaculture.195 


Offshore aquaculture appears to be on the verge of becoming technically viable. Moreover, Nova 
Scotia entrepreneurs that have been highly successful in the development of other sectors are 
playing leading roles in its development. In designing its regulatory system and in discussions with 
federal regulators, we recommend that Nova Scotia consider carefully how this emerging sector 
should be developed and regulated, should opportunities for its development in the Nova Scotia 
offshore materialize. An important starting point will be to determine whether such operations 
would be subject to federal regulation only, or whether the province will play a role in the 
regulation of offshore operations. 


As the industry diversifies, it is reasonable to expect that additional species of fish will be proposed 
for farming in Nova Scotia. This will put increasing pressure on regulators to consider the risk of 
invasive aquatic species. The literature is clear that prevention of introduction is the only effective 
method for controlling invasive aquatic species.196 We therefore recommend that a precautionary 
approach be taken to invasive species. In our view, the appropriate approach would be to not 
permit the introduction of non-native species, except in rare circumstances where there is clear 
scientific consensus that the species in question will not become invasive in Nova Scotia’s waters. 


We have been told that integrated multi-trophic aquaculture (IMTA) holds much promise with 
respect to the management and minimization of environmental impacts of fin-fish aquaculture in 
coastal waters.197 In particular, there appear to be opportunities to reduce benthic impacts from fin-


                                                      


195 Our understanding is that triploid stock or eggs are not GMOs, although they were sometimes mistakenly 
referred to as such in our process. 
196 See, for example, M. Doelle, “The Quiet Invasion: Legal and Policy Responses to Aquatic Invasive 
Species in North America.” 
197 For a discussion of IMTA in the context of southwest New Brunswick, see DFO, “Review of the Organic 
Extractive Component of Integrated Multi-trophic Aquaculture (IMTA) in Southwest New Brunswick with 
Emphasis on the Blue Mussel,” which examines IMTA developmental pilot-scale work and “address[es] 
questions related to factors influencing the ecological effects/effectiveness of IMTA, the ability of IMTA to 
reduce benthic loading, the scale at which impacts of salmon aquaculture might be mitigated, and the scale at 
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fish operations through the use of IMTA. While more experience is needed to fully understand its 
potential, we do feel that the regulatory system should be designed in anticipation that IMTA will 
be increasingly used in the future to reduce the environmental impact of aquaculture. 


As noted earlier, the consequences of climate change for aquaculture have to be monitored, studied 
and addressed. The issues include the role that climate change may have on aquaculture’s 
environmental impact as well as the impact it may have on the potential for the different kinds of 
aquaculture in the coastal waters of Nova Scotia. 


 


27. SITE CLOSURE AND CLEANUP 
The issue of the cleanup of aquaculture sites when production comes to a close or a business is 
wound up was raised on a number of occasions during our process. People in local communities 
referenced situations where gear has been abandoned in the water and debris left floating in the 
water and on shorelines. They also referenced situations in other jurisdictions, where the apparatus 
for conducting aquaculture has been simply left in the water when operations at a site have come to 
an end. In response, people from the industry often commented that the industry conducts itself 
very differently now in these respects than it did formerly. That said, they also acknowledged that 
not all operators are responsible in cleaning up their sites. They also generally acknowledged the 
normative point, that operators should be responsible for leaving their sites in a clean condition 
when their operations come to a close. 


In addition, it would be typical for a regulatory framework that authorizes physical infrastructure to 
be built in a public space for the purpose of economic activity that uses public resources to require 
those who are authorized to construct the infrastructure to remove it and all associated debris when 
the operation comes to an end. 


At the Roundtable, the following recommendation received unanimous support: “The regulatory 
framework should require operator responsibility for decommissioning and remediation standards 
for both on and off‐lease clean‐up, including shoreline remediation.”198 We agree with this 
recommendation. 


We also think that the regulatory framework should authorize the Minister of Fisheries and 
Aquaculture to undertake necessary cleanup where an operator fails to do so at all or to the 
standard required by the Minister. As under environmental and natural resources legislation in 
other sectors, the cost incurred by the Minister in doing cleanup work that is not completed by the 
operator should be a debt owed by the operator to the Minister. To ensure that the Minister can 
recover on this debt, licensed operators should be required to post a bond with the DFA when they 


                                                                                                                                                                 


which IMTA might have measurable impacts on other aspects of the ecosystem.” See also the range of 
research projects on IMTA being pursued by the NSERC Canadian Integrated Multi-Tropic Aquaculture 
Network, described at http://www.cimtan.ca/. 
198 See Roundtable Final Report at page 27. Also, there was partial support for the recommendation that 
“bottom sampling at the time of decommissioning should be carried out, to be paid by the operator,” though 
some members of the Roundtable stated that this specific requirement already exists. 
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are licensed, in an amount proportionate to the cost likely to be incurred in cleaning up their site 
should their operations come to an end.199 This would be repayable where the cleanup is completed 
by the operator to the satisfaction of the Minister. 


In addition, failure to clean up a site to the standard acceptable to the Minister should preclude the 
operator in question from being given any new licences or having existing licences renewed. 


 


28. RELATIONSHIP OF REGULATION TO INDUSTRY CODES 
OF PRACTICE 


A code of practice is typically a set of standards that an industry develops for itself and that 
businesses belonging to that industry adopt voluntarily or as a condition of their membership in an 
industry association. Often, the existence of a code of practice leads regulators to adopt more 
limited or more general regulations than might otherwise be the case. In this way, a code of 
practice often starts where a set of regulations leave off. Sometimes, the existence of a code of 
practice takes the place of state regulation altogether. 


Codes of practice can be integrated into a regulatory framework in various ways. Sometimes 
compliance with some or all of a code of practice is a regulatory requirement. Sometimes 
provisions of a code of practice are written into regulations, and sometimes regulations incorporate 
provisions of a code of practice by reference. Another scenario is where regulations are written to 
give regulated businesses a choice between complying with a provision of the regulations or with a 
provision of a code of practice that deals with the same issue. 


We have thought carefully about whether the regulatory framework for Nova Scotia’s aquaculture 
industry should provide for the development and implementation of an industry code of practice.200 
This is the approach taken in Scotland, which is generally regarded as having a very progressive 
regulatory framework. In that jurisdiction, the law requires the industry’s association to develop a 
code of practice that meets with the approval of the regulatory authority. Various provisions in the 
code of practice are made mandatory by the regulatory framework. Other provisions in the code 


                                                      
199 This recommendation is consistent with the following one, which received qualified support at the 
Roundtable: “The framework should require the operator to post a bond at the time the licence is issued to 
cover the cost of remediation.” Those who gave qualified support asked about the success of bonding 
arrangements and consideration of other types of financial instruments. If other kinds of financial 
arrangements can be shown to work as well as or better than bonding arrangements, they should certainly be 
considered as alternatives to a bonding approach. On the effectiveness of bonding, this may depend on the 
willingness of the regulatory authority to require adequate bonds and to insist upon meaningful remediation, 
as well as on other factors. (Roundtable Final Report, 27) 
200 We are speaking in this section of a general code of practice that aims to guide industry practice on many 
different aspects of the conduct of aquaculture. Such a code of practice is distinct from a more specialized 
code of practice to deal with a specific issue or set of specific issues, such as biosecurity or fish health. As 
discussed earlier in this report, the regulatory framework we are proposing would encompass or provide for a 
number of the latter kind of codes of practice.  
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have to be implemented unless the business achieves the same objective by another means. A third 
category of provisions is treated as purely voluntary.201 


The Aquaculture Association of Nova Scotia is in the process of developing a code of practice that 
its members would be required to follow. We regard this as a very positive step on the part of the 
Association. We have considered whether this project should continue outside and in parallel to the 
regulatory framework or whether it should instead be carried on within the regulatory framework 
with a view to some or all of it being adopted as part of the regulatory framework. 


Regulatory frameworks that include an industry-developed code of practice or that work in 
conjunction with such a code of practice are thought to have various strengths. For example, 
standards set in codes of practice may be superior to those set by regulators due to the superior 
knowledge that people in the industry may have of the industry and the options for achieving 
regulatory objectives. Furthermore, businesses may simply be more inclined to comply with, or 
less inclined to ignore, standards that are developed by peers instead of by politicians or 
bureaucrats. In addition, by requiring or utilizing a code of practice, a regulatory framework 
essentially makes the industry responsible for policing itself and its individual members. It is said 
by some that this can generate a sense of internal responsibility, which leads to higher levels of 
compliance with regulatory obligations. 


These strengths of a code of practice as a regulatory tool depend on the reality that codes of 
practice are instruments of self-regulation. This is what leads others to lack trust and confidence in 
any regulatory framework that significantly relies on a code of practice. Regulators can try to 
address these concerns by assuming control or oversight of the process through which the code of 
practice is developed or by requiring the industry to include other stakeholders in the process. 
These actions can, however, reduce the effectiveness of a code of practice in gaining industry’s 
cooperation with the regulatory process. 


In Nova Scotia’s aquaculture industry, low trust and confidence in the current regulatory 
framework is one of that framework’s core weaknesses. We do not think this problem can be 
addressed by the adoption of a new framework under which regulation of the industry would be 
through a code of practice developed by the industry.202 In part, this is because trust and confidence 
in the industry is not high at this time, but more fundamentally, it is because of the widespread 
view that the industry is already too heavily self-regulating. In addition, we are concerned that the 
Nova Scotia industry may not currently have the capacity it would need to play the kind of role that 
the Scottish industry played in developing the code of practice that is the basis of Scotland’s 
regulatory framework. 


We wish, however, to reiterate that we are very supportive of the Association’s work on a code of 
practice. This is the kind of initiative needed from the industry if it is to gain and maintain the trust 
and confidence of the communities in which it is located, and of the people of Nova Scotia more 
broadly. If done effectively, it can help to ensure that trust and confidence in the industry depends 


                                                      


201 For more discussion of Scotland’s approach to industry codes of practice, see pages 9–13 of Cecilia 
Engler’s Analysis of Aquaculture Legislation report on the aquaculture framework in Scotland. 
202 Neither did the Roundtable, which did not support a recommendation that, “the regulatory framework 
should incorporate industry Codes of Practice.” (Roundtable Final Report, 26) 
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on more than compliance with regulations. An industry-developed code of practice can also play an 
important role in helping to ensure that a new regulatory framework is effectively implemented 
throughout the industry. It can be particularly helpful in making regulatory compliance feasible and 
cost-effective for smaller businesses. For these reasons, we think the DFA should be supportive of 
the efforts of the Association to develop a code of practice. 


It is particularly encouraging that the Association is working on codes of practice through an open 
process that welcomes participation and contribution from communities, municipalities, lobster 
fishers, salmon anglers and environmentalists. A good first step in this direction was taken by the 
Association when it invited members of the Roundtable to attend a discussion on codes of practice 
held in conjunction with the Association’s recent AGM and annual conference. We encourage the 
Association to stay on this course. Such an approach will help to ensure not only that a strong code 
of practice is developed but also that it is developed through a process that builds and strengthens 
relationships between people in the industry and people who are interested in the industry. In this 
way, the process and the code of practice it produces can contribute to the stronger social licence 
the industry needs. By the end of our process, we saw tangible evidence of this happening, as some 
community members spoke positively to us about the positive interactions they have had with the 
Association since the beginning of our process. 


 


29. RELATIONSHIP OF REGULATION TO THIRD-PARTY 
CERTIFICATION 


There have been important developments with respect to third-party certification in the aquaculture 
sector over the past decade. As is the case in other industry sectors, certification has become an 
important governance tool to improve the environmental and social performance of the industry. 
We are encouraged by recent developments in this regard, particularly with respect to fin-fish 
aquaculture. Consistent with the goal of maximizing value while minimizing risk and negative 
social and environmental impacts, we feel strongly that certification with third-party certification 
bodies that offer industry-leading standards and practices should be encouraged. 


At the same time, we do not think that it would be appropriate to formally link the regulatory 
process in a significant way to third-party certification. Our reasoning for this conclusion is 
essentially the same as our reasoning for concluding that the regulatory framework should not 
require or incorporate industry codes of practice. Rather, the regulatory process should stand on its 
own, while supporting and rewarding where appropriate efforts by operators to demonstrate 
leadership through third-party certification that involves industry-leading standards and practices. 


At the same time, while certification should not be required or relied upon as a regulatory 
instrument, industry and regulators should be encouraged to follow certification developments and 
adopt best practices. In particular, the province should identify appropriate leading-edge 
certification standards as a precondition for financial assistance. Furthermore, certification could be 
one of the factors regulators can take into account in regulatory decisions, such as in considering 
applications for a licence or determining the length of licensing period on licence renewals. 
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Of the certification standards we had the opportunity to review, the Aquaculture Stewardship 
Council (ASC) standard appears to be the current leading standard.203 Others may have superior 
standards in particular areas, but overall, the ASC standard appears to be, and to be recognized as, 
the leading standard in the industry. We recognize, of course, that this may change over time, as 
other standards evolve and as industry practice and technology catches up and perhaps overtakes 
this standard. We also recognize that the ASC standard is not the standard for what the regulatory 
framework in Nova Scotia should demand of operators. For example, it does not require 
maintaining oxic conditions, as our proposed framework does. It does however appear to be the 
leading third-party certification standard for marine-based salmon farming. We therefore conclude 
it would be better in terms of the industry’s development in the direction of low-impact and high-
value aquaculture if the regulatory framework, as well as decision making in areas such as 
eligibility for provincial assistance with working capital, rewarded companies for being certified to 
or above the ASC standard.204 The important proviso to this is that certification would not be a 
substitute for compliance with regulatory requirements. Specifically, it would not excuse certified 
operators from complying with any regulatory requirement, such as the one we propose on oxic 
conditions, that is higher or more demanding than the ASC standard.205 


With the same qualifications clearly in place, the ASC standard would appear to us to be a potential 
source of standards for the selection of additional regulatory standards for Nova Scotia as the 
regulatory framework continues to evolve in future. Among the issues addressed in the ASC 
standard that Nova Scotia should look to are the following, while considering carefully for each 
standard whether the ASC’s chosen threshold is sufficient in light of the regulatory goals and 
principles set out in this report: 


• Standards on benthic biodiversity and benthic effects 


• Standards on water quality, including biological oxygen demand (BOD) 


                                                      
203 The ASC Salmon Standard (version 1.0 June 2012) can be found at http://www.asc-
aqua.org/upload/ASC%20Salmon%20Standard_v1.0.pdf. There was partial support at the Roundtable for the 
recommendation that “any finfish operation in Nova Scotia should be required to meet the Aquaculture 
Stewardship certification standards and conditions,” though discussions on this point later suggested that 
more-appropriate regulatory tools are available. Nevertheless, there was recognition that such certification 
programs will likely contribute to the development of best management practices in the industry. (Roundtable 
Final Report, 28) 
204 We understand we do not have the authority to prescribe which certification standard should be 
recognized by Nova Scotia. Ours is a purely advisory role. In that role, our advice is that the regulatory 
framework should give credit in the ways we have suggested to companies that are certified under a high 
certification standard, and our advice is that the ASC standard be used for that purpose. 
205 In the feedback we received at the public meeting we held in Halifax and from the EAC, concern was 
expressed that we were recommending adoption of the ASC standard. One concern was that the ASC 
standard does not require maintaining of oxic conditions. The broader concern was that the ASC standard is 
not an acceptable certification standard despite being the currently most demanding standard. We are not 
recommending adoption of any certification standard. The standards required of the industry under the 
proposed regulatory framework will be those contained in the regulatory framework, including the one we 
have proposed on oxic conditions. We are simply saying that in making decisions on which discretion is to be 
exercised, or in areas beyond but closely related to the operational regulation of the industry, the DFA and 
other decision makers should take account of whether or not a company is certified to the highest available 
certification standard, which currently is the ASC but which in future may be another certification standard. 



http://www.asc-aqua.org/upload/ASC%20Salmon%20Standard_v1.0.pdf

http://www.asc-aqua.org/upload/ASC%20Salmon%20Standard_v1.0.pdf
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• Standards on nutrients, with a focus on “fines” from feed 


• Standards on interaction of operations with wildlife, such as birds and mammals, including 
the use of acoustic harassment devices, mortalities from entanglement, a focus on non-lethal 
deterrence, and transparency on efforts and results 


• Transparency about unexplained loss of fish 


• Requirements for net strength testing to prevent escapes 


• Fish meal and fish oil ratios in feed 


• Veterinary service standards 


• Transparency on any treatment of fish to the public and to buyers of the product 


• Requirement for only single-year classes of fin-fish on any site 
 


30. BAY MANAGEMENT 
We heard a variety of perspectives on bay management. It seems that bay management has been an 
effective tool in some jurisdictions, such as New Brunswick, to manage disease and pest 
outbreaks.206 At the same time, we have heard that bay management approaches have created 
challenges for smaller operators, contributing to the consolidation of the industry in some 
jurisdictions. Furthermore, a number of participants in our process have expressed the view that the 
industry in Nova Scotia is currently not large enough or sufficiently concentrated to warrant a 
large-scale application of bay management. 


In light of these views and considerations, we conclude that a wide-scale application of bay 
management in Nova Scotia is not warranted at this stage of the industry. However, it would seem 
prudent to experiment with bay management in areas that are particularly suitable for pilots, such 
as bays with multiple operators and multiple grow-out sites. 


It is important to note that bay management is a tool to achieve alignment between the assimilative 
or carrying capacity of a bay and the aquaculture operations that are licensed to take place in that 
bay. What is critical for an effective regulatory framework is that it insist upon this alignment, 
whether it uses bay management or other tools to achieve it. 


It is also important to note that from everything we heard, we understand that fallowing is critical 
whether or not it is combined with or done through comprehensive bay management. 


 


                                                      
206 This view of the effectiveness of bay management in New Brunswick was questioned in the feedback we 
received on our draft report. We have stayed with the language we used in our draft report because it is 
tentative language that does not state a firm conclusion but is consistent with most of what we heard about 
bay management in New Brunswick. In any event, the larger point is that overall we heard different views 
about the effectiveness of bay management and its potential applicability in Nova Scotia. That is why we 
have not recommended its general or widespread adoption but instead have suggested it might be tried where 
it does seem to have application. It is also why we have not suggested that bay management where it is tried 
would be in place of any part of the regulatory framework we have recommended.  
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31. ONGOING REGULATORY ADVISORY COMMITTEE 
Our process benefited greatly from our Roundtable and our Advisory Committee. Both committees 
offered invaluable insights into the range of perspectives that have to be considered in developing 
fair processes and reaching fair conclusions on issues related to the regulation of the aquaculture 
industry. We also feel that both committees served as important forums for mutual learning among 
some of the key parties involved in and affected by the industry. 


The DFA’s effectiveness as a regulator would benefit if a mechanism were created to establish an 
ongoing multi-constituency forum for the discussion of the regulation of aquaculture. We therefore 
recommend that an ongoing Regulatory Advisory Committee (RAC) be struck to continue to meet 
at least once a year to advise the DFA on the implementation of aquaculture regulations, on 
possible changes to the regulatory framework in the future, on significant policy issues relating to 
regulation as they arise and on the overall effectiveness of the regulatory framework. The RAC 
could also be a forum for the discussion of emerging issues in the regulation of aquaculture or in 
the aquaculture industry that may call for a regulatory response. The RAC should be made up of 
approximately 10 members and include representation from the Mi’kmaq and the following 
interests: 


• Municipalities 


• Aquaculture industry 


• Fishing industry 


• Coastal communities 


• Environmental and conservation organizations 


• Economic development and tourism interests 
The RAC should be independently facilitated. It could play an important role in ensuring that 
regulations keep up with science and technology and, more generally, that they continue to be 
updated in pursuit of the regulatory goals set out in this report. In our view, it would help to ensure 
the continuing improvement of the regulatory framework as it is being applied. We note in this 
regard that improvement of the new regulatory framework on an ongoing basis should not wait 
until it is time for the five-year review, which we subsequently recommend. We also note that at 
the Roundtable there was qualified support for a five-year review but unanimous support for the 
recommendation that “the regulatory framework should include a process to strive to ensure 
continuous improvement, rather than waiting for a five‐year review.”207 


Another important benefit of the creation of an RAC is that it could ensure that the dialogue on the 
regulation of aquaculture that has taken place in this process continues and develops after our 
process comes to an end. By itself, this would be an important reason for having an RAC. It could 
help to ensure that issues that have the potential to be polarizing and divisive have a forum in 
which they can be proactively and constructively discussed and addressed before they actually 
become polarizing and divisive. 


 
                                                      
207 Roundtable Final Report, 22. 
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32. SCIENCE ADVISORY 
COMMITTEE/NETWORK/MECHANISM 


The Panel has been fortunate to have the benefit of access to first-rate scientific and local 
knowledge advice through the Knowledge Roster we established as part of our process. We have 
had access to academic and community experts in a range of fields relevant to the aquaculture 
industry and the regulation of aquaculture. 


We recommend that the DFA establish an ongoing mechanism for consulting with experts on the 
science of aquaculture and its regulation.208 This could be a standing advisory committee or a 
broader network such as our Knowledge Roster or some combination of the two approaches. 
Alternatively, the DFA and experts who are willing to participate may identify a third and superior 
mechanism. However constructed, the idea would be that a standing mechanism would link the 
DFA with a community of experts in the science of aquaculture to facilitate the DFA’s access to 
the combined expertise of that community. At the same time, experts who agree to participate 
would have a channel through which to contribute to the effectiveness of regulation, and to 
decision making in the aquaculture sector more broadly. Our experience suggests that many experts 
across Atlantic Canada are fully prepared to make this kind of contribution and would welcome an 
avenue to do so on a continuing basis. 


The issues or questions that would be considered would include those identified by the DFA on an 
ongoing basis. There would be an emphasis on issues and questions of relatively direct relevance to 
the regulation of aquaculture. Participants in the process would also have an opportunity to identify 
issues or questions that warrant discussion. The important limitation is that the issues and questions 
from either direction should be of a general nature. This would not be a mechanism through which 
the DFA would seek advice on specific regulatory decisions, such as whether a particular 
application should be approved or the terms and conditions that should be attached to an approval. 
Instead, the focus would be on science issues and questions that are relevant to general policy 
issues in regulation or to the general functioning of the regulatory framework. For example, the 
question of how to structure an analytical framework or a decision model for identifying Green, 
Yellow and Red areas for fin-fish aquaculture might be a topic to be discussed in this forum. The 
characterization of a particular part of the coast as Green, Yellow or Red would not be. 


One of the topics to be addressed would be the identification on a continuing basis of the gaps in 
knowledge of how aquaculture operations interact with the natural environment, particularly in a 
Nova Scotia context.209 Options for addressing those gaps would also be an important part of the 
mechanism’s rationale. In this way, the mechanism we have in mind could be very helpful to the 
DFA’s capacity to carry out the expanded and more proactive approach to research that we have 
proposed as a foundational element to the new regulatory framework. 


                                                      
208 There was qualified support at the Roundtable for the recommendation that “the development of 
regulations, indicators, standards and thresholds should be science-based and should be integrated with local 
ecological knowledge.” (Roundtable Final Report, 18) 
209 Clearly, the interaction between aquaculture and climate change in a Nova Scotia context is one of the 
issues on which there are currently knowledge gaps. 
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In seeking out members of academia and holders of traditional, local and community knowledge to 
participate in this mechanism, the DFA should endeavour to include experts from a wide range of 
fields of relevance to identifying and answering the questions that are relevant to ensuring that the 
regulation of aquaculture is evidence-based as it develops and evolves. Experts in the following 
fields and subjects would be included: 


• Fish health 


• Benthic impacts of aquaculture 


• Hydrogeological and oceanographic conditions 


• Climate change 


• Wild fish populations 


• Invasive species 


• Sea lice 


• Disease management 


• Local ecosystems 


• Socio-economic issues pertaining to aquaculture at multiple scales (i.e., local, regional, 
provincial, national and international) 


Like the RAC, a more formal mechanism for continuing contribution to the regulatory framework 
from members of the scientific, traditional and local knowledge communities would help to ensure 
the continuing improvement of the regulatory framework as it is being implemented and developed 
on an ongoing basis. Therefore, as with the RAC, the science and traditional knowledge 
mechanism we recommend would be responsive to the recommendation that found qualified 
support at the Roundtable, that “the regulatory framework should include a process to strive to 
ensure continuous improvement, rather than waiting for a five-year review.” 


 


33. ROLE FOR INDUSTRY ASSOCIATIONS IN SUPPORTING 
COMPLIANCE 


In light of what we have proposed, the regulatory framework will be more demanding for current 
operators and those that want to enter the aquaculture business. The cost of compliance with the 
regulations and of getting approval from the regulator could be more expensive. The technical 
capacity and resources of business will be more important to their ability to work successfully and 
profitably under the new regulatory framework. 


This will pose particular challenges for small businesses and for start-ups. Many of these work in 
shell-fish aquaculture, a sector of the industry in which growth may attract greater support. But the 
new framework will pose challenges for those in fin-fish aquaculture as well. 


This is relevant not only from a business profitability and industry diversity perspective, but also 
from a regulatory effectiveness perspective. If regulated businesses are not able to meet regulatory 
requirements, the regulatory framework will not be as fully implemented as it otherwise would be. 
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Many regulators develop and deliver programs to help regulated companies (especially small and 
medium-sized companies) know, understand and comply with their regulatory obligations. We 
think the DFA should consider such options. 


Another option would be for the industry associations to which aquaculture businesses in Nova 
Scotia belong to develop and deliver such programs as part of the service they provide to their 
members. We understand from the ACFFA that it already does this, and that services of this nature 
are provided to the industry by the Canadian Aquaculture Industry Alliance. We also understand 
that the Aquaculture Association of Nova Scotia is working to become more active in this respect, 
including through its initiative to develop a code of practice for its membership. 


The advantage of these approaches is twofold: they get businesses the assistance and support they 
may need to achieve compliance in cost-effective ways while protecting the regulator from the 
perception of being in conflict as the regulator and the enabler of regulatory compliance. The 
formation of the Regulatory Advisory Committee we recommend creates the opportunity for the 
industry associations to develop or expand their capacity-building programs with input from the 
larger range of constituencies interested in the regulation of aquaculture. 


 


34. WORKING CAPITAL (AQUACULTURE LOANS BOARD) 
Many in the industry raised the issue that they believe the Nova Scotia industry receives less 
assistance from government in acquiring working capital than does the industry in the rest of 
Atlantic Canada. Although some may question whether this is a regulatory issue, it should be noted 
that the Fisheries and Coastal Resources Act establishes the Fisheries and Aquaculture Loan Board 
and mandates it to provide loans to aquaculture as well as fisheries. More broadly, it is well 
recognized that governments can encourage regulated industries to act in accordance with 
regulatory objectives by helping them obtain the working capital that makes compliance with 
regulations more feasible and worthwhile. Conversely, government can make eligibility for 
participation in industry promotion programs conditional on a strong track record of regulatory 
compliance. 


The issue of the level and the nature of the financial support that the Province of Nova Scotia 
provides to the industry is therefore already a part of the regulatory framework broadly conceived. 
We have not heard enough on the matter to make detailed or extensive recommendations. We can, 
however, offer the following observations: 


• There is a perception in the aquaculture industry that it suffers because the priority of the 
Fisheries and Aquaculture Loan Board is the fisheries sector and because the Board is not set 
up to understand or give equitable consideration to the issues and opportunities facing 
aquaculture. 


• To the extent that public money is to be made available to support the development of the 
aquaculture industry, it should be made available on fair and equitable terms to the industry 
as a whole. 
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• Assistance with financing should be used not only to support the growth of the industry but 
to support growth that moves the industry in the direction of the low-impact/high-value 
production we have argued should be Nova Scotia’s overriding objective in the aquaculture 
sector. This could mean: 
o No eligibility for funding unless there is a strong track record of regulatory compliance 
o No eligibility for funding for organizations that could be functioning under one of the 


stronger and well-recognized certification standards, such as the ASC standard, unless 
they are certified or in the process of obtaining certification 


o An advantage for companies applying for financing that will use the assistance to 
improve their environmental performance, social licence or general capacity to produce 
higher-value products while reducing their impact on the environment 


We have two further observations on this topic. The first is that in their meeting with us, 
representatives of the Atlantic Canada Opportunity Agency strongly expressed the view that 
aquaculture could play an important role in Nova Scotia’s development if it were conducted to high 
standards of sustainability. Our sense was that they saw economic development programs as one of 
the tools governments could use in conjunction with strong regulation to move the industry in the 
direction of what we have described as low-impact/high-value aquaculture. 


Second, the meetings we held in communities around the coastline of Nova Scotia made it 
abundantly clear to us that where the government’s financial contribution to a specific company 
reaches a certain magnitude or scale, the willingness and ability of government regulators to 
rigorously regulate that company will be widely questioned. This may be especially so where the 
funding comes from the DFA rather than from another government department (such as Economic 
and Rural Development and Tourism) or an arm’s-length economic development agency. 


 


35. MANDATORY INDEPENDENT FIVE-YEAR REVIEW (WITH 
ADVISORY COMMITTEE) 


At the Roundtable, there was qualified approval for the recommendation that “the new regulatory 
framework should include a five‐year review by a committee including government, First Nations 
and stakeholders.”210 The qualification related to a concern about the specification that the review 
would be carried out by a review committee. 


Five-year reviews have been included in a number of statutes in recent years, including the 
Environment Act and the Environmental Goals and Sustainable Prosperity Act. In both cases, the 
review process resulted in a range of amendments to the statute being reviewed, which reflected 
lessons learned in the operation of the statute during the review period as well as changes in the 


                                                      
210 See Roundtable Final Report at page 32. 
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conditions that affected the effectiveness of the statute.211 In both cases, the review process was an 
open one that provided all Nova Scotians with opportunities to contribute. 


In short, in legislation that has similarity with the Fisheries and Coastal Resources Act, a 
mandatory five-year review has proven to be useful in Nova Scotia to improving legislation. In our 
view, the same can be expected from a review of a broader regulatory framework; it would include 
not only the amendments made to the Act and regulations to implement the framework but also the 
role of the DFA in making the framework operational through licensing and leasing, monitoring 
and enforcement and working with the DFO and other federal regulators and scientific and 
regulatory advisory groups. 


Another important rationale for a mandatory and independent five-year review is that it puts the 
DFA on notice that it will be accountable at the end of five years for showing that the regulatory 
framework has been diligently and effectively implemented. This will help to ensure that the 
commitment to producing a world-class regulatory framework that was expressed when we were 
appointed to develop a new regulatory framework will be maintained through the process of 
translating our recommendations into effective action. At the same time, a mandatory independent 
review after five years will ensure that the ongoing process of improving the regulation of 
aquaculture in Nova Scotia has the opportunity to improve on the framework we have 
recommended where experience shows that our recommendations were inadequate or mistaken.212 


As to the structure for the review, a range of options is available. We have noted the preference for 
some on the Roundtable for the review committee to include government, First Nations and 
stakeholders while other Roundtable members expressed reservation about being prescriptive on 
the involvement of a review committee. We would also note that review committees can be 
structured in a number of different ways. One way that was supported by the majority of 
Roundtable members is a review committee made up of representatives of the key constituencies. 
This is the approach adopted under the Environmental Goals and Sustainable Prosperity Act. 
Another option is a committee consisting of persons who are appointed because of their 
professional experience and expertise and their independence of both government and stakeholders. 
This, more or less, has been the approach followed under the Environment Act and some other 
statutes. 


In our view, what matters is that the review be mandated so that it is clear from the beginning that 
it will happen. It matters also to be clear that the review will be conducted independently and not 
by the DFA or another part of the provincial government. It matters, in other words, that it be an 
external and not an internal self-review. What also matters is that the review be participatory, 
meaning that all who are interested in contributing their perspectives have full opportunity to do so 
whether or not they are directly represented by those mandated to carry out the review. 


                                                      
211 For the most recent five-year review of the Environment Act, see 
http://novascotia.ca/nse/dept/division.pcs.policy.evironment.act.review.asp; for the review of the 
Environmental Goals and Sustainable Prosperity Act, see: http://novascotia.ca/nse/dept/egspa.review.asp. 
212 The Roundtable gave unanimous approval to the recommendation that “the regulatory framework should 
include a process to strive to ensure continuous improvement, rather than waiting for a five-year review.” 
(Roundtable Final Report, 32) 



http://novascotia.ca/nse/dept/division.pcs.policy.evironment.act.review.asp

http://novascotia.ca/nse/dept/egspa.review.asp
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In addition, we suggest it would be important to structure the review in such a way as to be sure it 
is suited to deal with the details of regulatory design and administration as well as with broad 
policy issues. This may lean toward the expert review model explained above more than it does to 
the stakeholder review model. An advisory committee, such as the one that was established to help 
us in the development of this framework, could be formed to ensure that the experts appointed to 
do the review work with the benefit of advice from government, the Mi’kmaq and the full range of 
stakeholders interested in aquaculture. 


36. IMPLEMENTATION AND TRANSITION 
36.1 Introduction 
In this section, we make recommendations on implementation and transition issues. We do so 
under the part of our mandate that requires us to identify “a recommended process and plan for 
implementing the recommended regulatory framework”. 


We have not tried to articulate a detailed and prescriptive implementation plan. Instead we have 
limited ourselves to making recommendations on some key elements of the process of developing 
and implementing the proposed framework that we think could be crucial to its successful and 
timely implementation. We have taken this relatively high-level approach for a number of reasons. 
First, we are very conscious that we are not well positioned to lay out a detailed implementation 
plan, given the breadth of the overhaul of the regulatory system we are recommending. Within the 
context of such an overhaul, the implementation process will have to change and evolve as 
implementation proceeds and issues and questions arise. In addition, we are sure we do not know 
as much as DFA does about the detailed work that will be needed and the processes that will have 
to be followed to translate our general recommendations into an operating regulatory framework. 
There is therefore a good possibility that detailed recommendations on implementation may prove 
unhelpful. 


Another consideration is that the implementation of the new regulatory framework will have to 
take place while the DFA continues to address its other responsibilities, including the ongoing 
regulation of aquaculture. While we can make suggestions as to how to further develop and 
implement the proposed framework, we cannot say very much on how this work can or should be 
combined with the DFA’s other and ongoing responsibilities. To do so would, in any event, take us 
beyond our mandate. 


Finally, we have limited ourselves to high-level advice on implementation and transition in light of 
the fact that our mandate includes “working with the Department of Fisheries and Aquaculture to 
develop the legislative, regulatory and policy instruments needed for effective implementation of 
the Panel’s recommendations.” Our advice on implementation, if provided in real time in response 
to issues that arise during implementation, may be of more value to the DFA than the detailed 
advice we might provide before implementation has even begun. 


Accordingly, we limit ourselves to providing high-level advice on some of the critical aspects of 
the process and plan for implementing the framework we have recommended. We address the 
following issues: 
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1. Resourcing and prioritization 
2. Early actions 
3. Options for efficient adoption of legislative changes 
4. An “implement as ready” approach to implementation 
5. The respective roles and interaction of administrative and legislative action 
6. Ongoing improvement beyond initial implementation of the new framework 
7. Applying the new framework to applications for new fin-fish licences and leases 
8. Applying the new framework to existing operations 
9. Transparency 
10. Consultations with the Mi’kmaq 


36.2 Resourcing and Prioritization 
We have recommended an extensive overhaul of the regulatory framework for Nova Scotia’s 
aquaculture industry. Implementing the framework we have recommended will require the design 
and drafting of extensive changes to legislation. It will require the development or extensive 
rebuilding of administrative and information systems, the reorganization of bureaucratic structures 
and significant changes in the relationship between the DFA and other parts of government, 
particularly the Department of Environment. New or additional capacity will have to be built in the 
DFA and in the Department of Environment, which invariably takes time. Significant policy work 
will have to be done on some aspects of the framework we have proposed before those elements 
will be ready to be drafted into legislation. The prime examples of this are the proposed system for 
classifying coastal areas or sites for their relative suitability for fin-fish aquaculture and the 
proposed and more-structured licensing process. An additional variable will be that a good deal of 
the necessary work cannot be done by the DFA, or by DFA alone. Significant contributions will be 
needed from other parts of government, and in particular from the Departments of Justice and 
Environment and the Office of the Legislative Counsel, and from the central agencies of 
government. 


For all of these reasons, implementing the framework we have proposed is likely to take some 
time. It is not the work of a couple of weeks or months. The equally important point, however, is 
that it will take longer if the implementation process is not adequately resourced and made a 
priority not only within the DFA but across government more broadly. This could have very 
negative consequences for companies who may be waiting to invest in aquaculture in Nova Scotia 
and who are either unable to do so because of the current moratorium on fin-fish licences (in place 
until the new framework is in place) or who may be unwilling to invest until they have more 
confidence about what the future regulatory framework will look like. Avoidable delay in 
implementation could, in other words, adversely affect development of the industry. 


A prolonged implementation process could also erode the support that the feedback we have 
received on our draft report seems to suggest now exists for the framework we have proposed. It 
could therefore limit the value that Nova Scotia derives from the time and resources that have 
already been invested in developing a new regulatory framework for its aquaculture industry. 
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Therefore, our first recommendation is that the implementation process and the associated process 
of transitioning the industry and the DFA from the current regulatory framework to the proposed 
one be adequately resourced and made a priority within the DFA and for government more 
broadly. 


36.3 Early Actions 
Impetus and momentum can be given to the process of transitioning the industry from the old to the 
new regulatory framework if a decision on the framework as a whole is made as a first order of 
business. Similarly, the implementation process is likely to be more efficient and coherent if it is 
guided by a comprehensive implementation plan that is developed and released as soon as possible. 
The overall duration and effectiveness of the implementation process can also be enhanced if 
action is taken quickly on those aspects of the proposed framework that can be quickly 
implemented while work on implementing of the broader framework continues and on those 
aspects of the framework that are likely to require significant development to make them ready for 
implementation. 


36.3.1 Early Decision on the Framework As a Whole 
We recommend that a decision on acceptance or rejection of the regulatory framework we have 
proposed be made and announced as soon as possible. We think it is important that the decision be 
made at the level of the framework as a whole rather than at the level of each of our specific 
recommendations. We have three rationales for proposing this approach. 


First, our fundamental conclusion is that the system of regulation has to be fundamentally 
overhauled, and we doubt that this can be done by making a series of discrete changes to the 
current regulatory framework. Instead, a new regulatory framework is called for. That is what we 
were mandated to recommend. 


Second, in the generally positive feedback we heard on our draft report, the concern was frequently 
expressed that government would “pick and choose” among our recommendations rather than 
make the fundamental overhaul of regulation that we have called for. A related concern was simply 
the risk that the attention of the DFA and of government would be diverted from the 
implementation of the framework before implementation is completed, given that implementation 
is likely to take place over a significant period of time. On the assumption that government’s 
decision will be to accept the framework we have proposed, both of these concerns can be 
addressed, or at least mitigated, if it is made clear early in the process that government’s decision 
on our report has been made at the level of the overall framework we have proposed rather that at 
the level of the individual recommendations for specific improvements to how aquaculture is 
regulated.213 


                                                      
213 We would not suggest that acceptance of the framework we have proposed depends on adoption or 
acceptance of each and every recommendation we have made. We accept that the further analysis that would 
be part and parcel of the implementation process could show that some of the specific elements of the 
framework we have proposed may have to be reconsidered or adjusted or addressed in other ways. We would 
therefore view our framework as having been adopted if all of the core elements of it were adopted and 
implemented and if the new regulatory framework that is adopted as a result of our report can be said, when 
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Third, we believe implementation is more likely to proceed efficiently if a decision made on the 
framework as a whole comes at the beginning of the implementation process, thus sending a clear 
message that the framework as a whole will be implemented. It will send an equally clear message 
that the process is an implementation process, not an open-ended policy-making process in which 
the question of how the industry is to be regulated will be reconsidered. These clear messages at 
the beginning of the implementation process will help give the industry certainty as to the 
regulatory framework they will be working under when implementation is completed. It will 
therefore make it more likely that the industry is ready for the framework as and when it becomes 
operational. 


36.3.2 Development and Release of a Comprehensive Implementation Plan 
We also recommend that an early step in implementation of the framework should be the 
development and release of a comprehensive implementation plan. This plan should lay out the 
proposed stages of the implementation process in a way that addresses the sequencing that will be 
needed between the legislative and administrative actions that will be taken to implement the 
proposed framework and move the industry from the current regulatory framework to the new one. 
The plan should clearly identify the expected dates by which the significant elements of the 
proposed framework will have been adopted and made operational. It should also identify the roles 
that legislative changes, policy changes and administrative changes will each play in bringing the 
new framework into existence. Related to this, the plan should identify the aspects of the proposed 
framework that will ultimately be embodied in legislation but that may be adopted on an interim 
basis through changes to policy or administrative practice. 


The rationale behind this recommendation is simple: a complex and multi-faceted transformation 
of a regulatory system, which is likely to take some time and involve many different players, 
including multiple parts of government, is likely to be more successful if it is organized and 
directed by a comprehensive implementation plan that is laid out at the beginning of the process. A 
comprehensive implementation plan will also help to reinforce the message that the objective of the 
exercise is adoption and implementation of the framework as a whole and not just some discreet 
recommendations. It will therefore help to ensure that the adoption of the framework is the 
outcome of the process. In part, this will be because of the accountability such a plan will create for 
keeping the implementation process on track. 


36.3.3 Early Action on Implementation of Certain Elements of the Framework 
We recommend that early action should be taken to implement certain elements of the proposed 
framework early in the implementation process. The establishment of the Regulatory Advisory 
Committee should be one of those early actions. Although the committee should ultimately be 
provided for in legislation, it could be established on an interim basis under the DFA’s existing 
authority to establish advisory committees so that it can play a role in the implementation process 


                                                                                                                                                                 


viewed as a whole, to have accomplished a fundamental overhaul of the regulatory system that is broadly 
consistent with (a) our analysis of what is wrong with the current system; (b) our conclusions as to how the 
regulation of aquaculture in Nova Scotia has to be changed, improved and enhanced; and (c) the low-impact 
and high-value philosophy, the regulatory goals and principles and the foundational elements of the 
regulatory framework we have articulated.  







A New Regulatory Framework for 


 


136 


and the further development of the framework that will necessarily take place within that process. 
The committee can also play a role in keeping stakeholders aware of the status of the 
implementation process. It can be a forum for advice and consultations on significant choices that 
have to be made during the course of the implementation process. It can also play a role in ensuring 
that the implementation process makes timely progress. 


Another area where early action will be important is development of the more-detailed and specific 
criteria for the site selection and utilization classification system that will be needed to make that 
system operational. An early focus on these criteria, as well as on the processes that will be used to 
implement the classification system, will send a clear message that the framework as implemented 
will include this core element of the framework as proposed. It will also help to ensure that 
development and implementation of the classification system does not cause delay in lifting the 
current moratorium on new marine-based fin-fish licences, which should continue until the new 
framework is in place. By the same token, an early emphasis on getting the classification system 
ready for implementation will ensure that the classification process is part of the regulatory 
framework when the moratorium is lifted. 


Early action should be considered in a number of other areas. For example, the building of capacity 
in the DFA and in the Department of Environment should be given priority so that it will be in 
place when the new framework becomes operational. Priority action on concrete and specific 
measures to make the regulatory process more transparent and to strengthen the monitoring and 
enforcement systems would also do much to lay the foundations for the effective operation of the 
broader framework at the point at which it becomes fully operational. 


More generally, we urge early action on elements of the proposed framework that can be 
implemented without legislative changes,214 including those elements we have said should be 
embodied in legislation but which can be adopted on an interim basis by changes to policy and 
administrative and regulatory practices. The fact that significant aspects of the proposed framework 
cannot be implemented without changes to legislation or will ultimately have to be embodied in 
legislation should not delay action on those aspects of the framework that can be implemented 
either on a permanent or interim basis without changes to legislation. This will help to ensure that 
stakeholders see real change in the functioning of regulation while the process of developing 
legislation and developing and implementing the larger framework is taking place. It will help to 
build trust and confidence in the DFA and in its commitment to the fundamental change in how 
regulation is conducted that we have concluded is called for. 


                                                      


214 There are, of course, many recommendations in our report that will not solely or even primarily be 
implemented through changes to the Act or Regulations. Examples include aspects of the improvement 
of the transparency of the regulatory process that do not require legislative amendments; 
reorganization and strengthening of capacity in the DFA and the Department of Environment; aspects 
of improving the sharing of relevant information about the industry, the receiving environment, and 
other uses of coastal waters with the public and the industry; action to fill knowledge gaps through the 
support of research; and the development of more constructive relationships among all stakeholders. 
These non-legislative efforts can and should be initiated in parallel with work on required legislative 
changes. 
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Two limitations on early action should be observed. First, to avoid the danger of the 
implementation process becoming diverted by litigation, aspects of the proposed framework that 
may require more explicit legislative authority than is currently provided by the Fisheries and 
Coastal Resources Act or other legislation should be adopted only after the legislative authority 
issue has been addressed. Second, the focus on implementing certain elements of the regulatory 
framework as they can be acted upon, including by changing policy and administrative practice 
under existing legislation, must not be allowed to divert effort from, or delay action on, the 
development and adoption of the larger framework, including the legislative changes that are 
needed to ensure that the new framework is strongly based on a new legislative foundation and not 
simply on policy and administrative and regulatory practice. 


36.4 Options for Efficient Adoption of Legislative Changes 
The new regulatory framework we have proposed requires a range of changes in the legislation 
under which regulation of aquaculture happens. We have considered whether to recommend a new 
act, or whether to recommend a combination of amendments to the existing act and making 
additional regulations under the existing act as amended. 


We have concluded that the regulatory system we have proposed should be implemented largely 
through changes to the Fisheries and Coastal Resources Act, in combination with the development 
and promulgation of new regulations under that Act. One of the main reasons for this conclusion is 
that the Act as currently written emphasizes that regulation of aquaculture is part of the broader 
management of coastal resources. This is a good thing. Another reason is that the scope of the Act 
is broad enough to enable the adoption and implementation of the regulatory framework we have 
proposed. A third reason is that it is likely that working with the current Act and regulations can 
contribute to the more rapid adoption of the legislative changes that the regulatory framework calls 
for than would the development and adoption of a new act.215 


We are sensitive to the fact that the development of parts of the aquaculture industry has effectively 
been on hold pending the completion of our process and that this will continue while the 
implementation of the framework is proceeding. Speedy and effective implementation of the new 
regulatory system will therefore be important to the industry. Our strong sense is that it is also 
important to many who participated in our process as critics of the industry and of the current 
regulatory framework. Their concern is that if the proposed framework is not acted upon relatively 
quickly, it might not be acted upon at all. 


This is an additional reason for enacting the legislative changes we have proposed as regulations 
under the Fisheries and Coastal Resources Act and, to the extent legally necessary, for making 
amendments to the Act. As compared to the alternative of developing and adopting a new statute, 
this approach should facilitate and expedite the legislative component of bringing the new 
framework into operation. As ongoing experience with the framework develops, it will also help to 
ensure that subsequent legislative changes determined to be necessary can be made more quickly 


                                                      
215 We recognize that our recommendation that responsibility for the administration of the Environmental 
Monitoring Program to the Department of Environment will almost certainly require changes to the 
legislation under which the Department of Environment is mandated as well as to legislation under which the 
DFA functions.  
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and responsively than would likely be the case if the framework’s legislative provisions were 
embodied in the Act or another statute. 


Our review of the Fisheries and Coastal Resources Act suggests that many of the regulations 
needed to implement the new regulatory framework can be adopted under the authority to make 
regulations already found in the Act. Assuming we are correct on this point, we recommend that 
this authority be used to its full scope and that statutory amendment be minimized. For legislative 
provisions outside existing regulation-making authority, we recommend that the Act be amended to 
establish the necessary regulation-making power. We also recommend that while these 
amendments to the Act are in process, the regulations that will be made under the expanded 
regulation-making authority should be developed at the same time. This will help to ensure that 
both these regulations and the regulations already authorized by the Act can be in place soon after 
amendments to the Act to expand the authority it confers to make regulations come into effect. 


Although we think that the legislative changes needed to adopt and implement the proposed 
regulatory framework should in general be adopted as regulations under the Fisheries and Coastal 
Resources Act, a thorough assessment should be carried out to identify the specific elements of the 
framework that either have to be or should be embodied in the Act (or another statute) rather than 
in regulations.216 This assessment should go on in parallel with the development of comprehensive 
implementing regulations so that all of the substance of the legislation required for the new 
framework is ready for adoption and implementation either as regulations or as amendments to the 
Act (or another statute) when the assessment of the need for amendments to the Act or other 
statutes is completed. 


36.5 An “Implement as Ready” Approach to Implementation 
We have considered whether developing and implementing the proposed framework should be 
conceived as a two-step process – in which the first step is exclusively concerned with getting 
ready to implement and the second stage is exclusively concerned with implementation – or as an 
integrated and iterative process in which specific elements of the framework are adopted as they 
become ready for adoption while the overall implementation process carries on toward the ultimate 
goal of full implementation. 


We conclude that the implementation and transition process should follow the second of these two 
models. Under this approach, elements of the proposed framework would be implemented as they 
become ready for implementation. Where it is possible to implement elements of the proposed 
framework by making changes to how regulation under the current regulatory framework is 
conducted, this would be done, including where the change is one that would be eventually 
embodied in legislation. 


The basic rationale for this approach is that there is no reason why implementation of elements of 
the proposed framework that can be implemented should be delayed simply because other elements 
of the framework cannot be implemented until a later date. In fact, we think that implementing 
                                                      
216 For example, we think changes to the Act would be required to implement the following aspects of the 
proposed framework: the recommended restructuring of regulatory administration within DFA, the creation 
of an Independent Aquaculture Review Board, and the articulation of regulatory principles as well as 
statutory licensing principles. 
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specific elements of the new framework as it becomes possible to implement them will help to 
build and sustain momentum toward achievement of the ultimate goal of full implementation of the 
framework as a whole. It could also help to build and maintain trust and confidence in the 
commitment and capacity of the DFA to achieve the fundamental change we have called for in how 
aquaculture is regulated. Finally, a further advantage of a process under which implementation 
happens step-by-step while the broader process of implementation continues is that lessons learned 
in operationalizing specific elements of the new framework can inform the larger and ongoing 
implementation process. 


An important limitation on this “implement as ready” approach is that interrelated elements of the 
regulatory framework should be implemented in a sequence that addresses the nature and extent of 
their interconnection. Additionally, the “implement as ready” approach may carry a risk that the 
operationalization of specific elements of the new framework while work on implementing the 
broader framework continues can drain resources from the broader process and perhaps reduce the 
urgency for completing the larger project. These risks can be mitigated by some of our earlier 
recommendations, including the early announcement of a decision on the framework as a whole, 
the adoption of a comprehensive implementation plan and the formation of the Regulatory 
Advisory Committee. In addition, to keep itself and others on track relative to the broader goal of 
full implementation as it proceeds with implementation of specific elements of that framework, the 
DFA should consider a reporting and accountability mechanism, such as quarterly implementation 
reports on its progress relative to the path laid out in its implementation plan. 


36.6 The Respective Roles and Interaction of Administrative and Legislative 
Action 


As we note earlier, many aspects of the framework we have proposed can be implemented under 
existing legislation. Moreover, some aspects of the proposed framework would not typically be 
prescribed or even provided for in legislation. For example, our recommendations that more 
inspections be carried out and that more inspections be conducted without prior notification are 
classic examples of recommendations that go to regulatory practice, not to the content of 
legislation. 


These aspects of the regulatory framework will be implemented by changing policies and 
administrative and regulatory practices or procedures. They can be contrasted to elements of the 
regulatory framework that could be implemented without changes to legislation but on which we 
have recommended legislative changes because we have concluded that this will improve the 
regulation of aquaculture in Nova Scotia. The question may arise: should such recommendations be 
implemented on an interim basis by changing policies or administrative practices while the 
legislation that is needed to address them in legislation is under development? 


In principle, we recommend that this question be answered affirmatively. This approach will help 
to ensure that the substance of regulation changes more quickly than might otherwise be the case. It 
may also mean that the experience gained with some of these recommendations through the 
process of implementing them on an interim basis can help to fine-tune them before they are 
embodied in legislation. 
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There are three important qualifications. The first is that interim implementation through the 
changing of policy or practice should not be used where there is a risk that it could generate legal 
action, for example, on the basis that the policy or administrative practice constitutes a fetter on the 
Minister’s discretion or an unauthorized change in the terms and conditions under which 
aquaculture has been previously approved. The second is that this approach should only be used 
where any additional effort involved in first implementing a recommendation on an interim 
administrative basis and then adopting it on a legislative basis is shown to be worth it, as compared 
to the alternative of simply waiting until the recommendation can be fully implemented on a 
legislative basis. The third is that the use of this approach cannot be allowed to become a rationale 
for leaving matters that we have concluded should be addressed in legislation in the realm of 
discretion, policy and administrative practice. 


36.7 Ongoing Improvement beyond Initial Implementation of the 
Framework 


One of the overriding objectives of the regulatory framework we have proposed is to ensure that 
regulation continues to improve once our proposed framework has been implemented. For 
example, this is one of the main rationales for recommending a Regulatory Advisory Committee 
and a standing forum or mechanism for collaboration between regulators and researchers. 


Consistent with this objective, we recommend that the process of implementing the proposed 
framework be regarded as the beginning of an ongoing process of continuous regulatory 
improvement, rather than as a one-time, time-limited process of regulatory reform that ends with 
the implementation of our recommendations. We are confident that over time, through the regular 
review of the operation of the proposed framework and the lessons learned through its ongoing 
operation, additional opportunities for improving the regulation of the industry will be identified. 


For example, although we have aimed to be as comprehensive as possible in identifying the 
changes in legislation, policy and regulatory practice that must be made to give Nova Scotia a 
state-of-the art regulatory framework that integrates economic, environmental and social 
considerations, we expect that the process of implementing and operationalizing our framework 
will demonstrate that additional changes to legislation or to administrative and regulatory practices 
or systems may be needed to ensure the framework’s optimal effectiveness. Likewise, we are 
aware that experience may show that some of the specific changes we have proposed are 
unnecessary or ineffective. In both scenarios, changes and adjustments should be made to ensure 
that the framework is based on the legislative provisions and the regulatory practices that will 
assure its effectiveness and success. 


More specifically, it should be anticipated that experience under the framework will bring to light 
opportunities for improving and strengthening the framework’s legislative foundations. For 
example, where elements of the proposed framework that are initially adopted by changing policy 
or administrative or regulatory practice prove successful, it may become appropriate to embody the 
policy or the practice in legislation to make it a permanent feature of the regulatory framework. 
Conversely, where changes to legislation that we have recommended prove ineffective or 
problematic, these should be amended, replaced or simply eliminated in accordance with the 
lessons learned from the experience of working with them. 
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Experience under the framework may also indicate that either more or less prescriptive legislation 
is needed on specific aspects of regulation to ensure the effectiveness of the framework. For 
example, where the implementation of the framework builds trust and confidence in the rigour, 
dependability and effectiveness of regulation, a move in the direction of legislative provisions that 
emphasize performance may be in order. On the other hand, a move in the direction of more 
prescriptive legislation could be in order if experience under the framework suggests this is 
necessary to ensure both regulatory effectiveness and trust and confidence in regulatory 
effectiveness. 


More generally, the process of implementing the regulatory framework will have to be ongoing to 
ensure that the framework stays up to date with changes in the conditions and circumstances that 
will shape its effectiveness. These may include changes in a number of areas: the industry and the 
technology and practices it deploys and uses; general environmental conditions, whether due to 
climate change or other developments; conditions and circumstances in coastal communities; 
research-based understanding of the impacts of aquaculture, both positive and negative; and the 
practice and methodology of regulation, both in aquaculture and in other industries or regulatory 
fields from which the regulation of aquaculture can learn. 


In all of these respects, the framework we have proposed must to some extent be regarded as a 
living framework, even though it must at the same time be a source of regulatory stability and 
certainty for the industry and those who are stakeholders in the development of the industry. For 
this balance to be properly struck and maintained, the process of implementing and developing the 
proposed framework must to some extent be an ongoing one that continues after the initial work of 
transitioning the industry from the existing regulatory framework to the proposed one is completed. 


36.8 Applying the New Framework to Applications for New Fin-fish Licences 
and Leases 


At the start of our process, the Government of Nova Scotia committed to not processing any 
applications for new marine-based fin-fish operations during our process. The clearly understood 
intent was that any applications for a licence or lease for new operations would be processed under 
the new regulatory framework, assuming that government accepted the framework we proposed. 


This commitment has been an important step in establishing trust in the work of the Panel in 
communities in which concern about marine-based fin-fish operations is high. It will be important 
for this commitment to continue during the implementation process so that any applications for 
new marine-based fin-fish licences are considered and evaluated under the new regulatory 
framework. This will ensure that new fin-fish operations are licensed under a regulatory framework 
designed to ensure that fin-fish aquaculture is effectively regulated. It will also help to ensure that 
they are licensed under a framework that has been designed to address legitimate concerns that 
people have with the current regulatory framework. Finally, it will be seen as keeping faith with 
those who participated in our process on the understanding that it would result in a new regulatory 
framework and that applications for new licences would be considered under that framework. 


At the same time (and as we have noted above) we understand that this approach presents a 
difficulty for those who would like to apply for licences and leases for new fin-fish operations. To 
the extent that we are correct that fin-fish aquaculture can contribute to sustainable prosperity when 
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conducted responsibly in appropriate locations under rigorous regulation, it also poses difficulty for 
Nova Scotia’s response to the call for action laid out in the One Nova Scotia Commission. 


We have taken these difficulties into account in the content of the regulatory framework we have 
proposed. For example, while we have proposed a framework that requires coastal areas to be 
classified for their suitability for fin-fish aquaculture before an application for a licence can be 
considered, we have also made it clear that we think classification can take place as the first step in 
the licensing process. The result is that licensing of new fin-fish sites can occur without the 
completion of a comprehensive classification of all coastal areas. 


We have also taken the difficulties posed to the industry by the current moratorium into account in 
making these recommendations on implementation. For example, one of our rationales for 
recommending that legislative changes be made in regulations under the Fisheries and Coastal 
Resources Act where this is legally possible is that legislative changes can be adopted more 
expeditiously in this way. 


In addition, it is important to again note that the duration of the implementation process will in 
significant measure be determined by the resources that are dedicated to it and by the priority that 
is attached to it, not only by the DFA but by government more generally. It is also important for all 
concerned to have a realistic and practical view of what it should mean to say that the moratorium 
should stay in effect until the new regulatory framework is “fully” implemented. We do not intend 
this to mean that each and every one of our recommendations has been fully adopted. We 
recognize, for example, that a number of the features of the regulatory framework we have 
proposed address areas of regulatory practice that are always subject to improvement. We also 
recognize that some of the specific recommendations we have made may prove unnecessary, 
counterproductive or ineffective within the general improvement in regulation we have said is 
required. 


In that context, the view we take, as noted earlier, is that the proposed framework will be fully 
implemented when two benchmarks have been reached. The first will be reached when all the core 
elements of the framework we have proposed have been substantially adopted and implemented.217 
The second will be reached when it can be said that a fundamental overhaul of the whole of the 
regulatory system has taken place – an overhaul that is broadly consistent with (a) our analysis of 
what is wrong with the current system, (b) our conclusions as to how the regulation of aquaculture 
in Nova Scotia must change, and (c) the low-impact and high-value philosophy, the regulatory 
goals and principles and the foundational elements of effective regulation we have articulated. In 
other words, our view would not be that full implementation depends on adoption or acceptance of 
each and every specific recommendation we have made but rather on the progress that has been 


                                                      
217 In relation to the licensing of fin-fish aquaculture, the core elements of the framework we have proposed 
include our recommendations on the classification system for site selection and utilization, the licensing 
process, the Environmental Monitoring Program, statutory conditions, compliance monitoring and 
enforcement, animal health and well-being, and the protection of wild salmon, including the proposed 
comprehensive containment management system.  
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made in implementing the fundamental overhaul of regulation that we have concluded is required 
and warranted.218 


36.9 Applying the New Framework to Existing Operations 
As promised when we were appointed to conduct our review, existing facilities should not be 
grandfathered. It is critical for the effectiveness of the new regulatory framework that all existing 
facilities be subject to all rules that can reasonably be applied to existing operations, including all 
statutory conditions, transparency provisions, rules for changes to and renewals of licences and 
leases, and to monitoring and reporting obligations. 


We are not in a position to suggest the specific time frame in which this should occur. We assume 
it would vary for different kinds of operations and for different operators, based on their individual 
circumstances. We also assume that existing operations may transition to the new framework in 
stages, both as elements of the framework are adopted by DFA and as existing operations make the 
specific adjustments required to comply with different elements of the new framework. 


Our recommendation is that the DFA should set a time frame after which all existing operations 
will be subject to the new regulatory system. The time frame should be set to allow operators 
reasonable time to adjust to the new rules, but no longer. 


36.10 Transparency 
Throughout this report we have emphasized the importance of transparency – and the associated 
accountability – to regulatory effectiveness and to public confidence in regulation. It is very 
important that the implementation of the framework we have proposed model the transparency that 
is intended to be a cornerstone of the framework once implemented. In this way, the 
implementation process can start to address the social licence issues that the new framework is 
intended to address. It can also help to ensure that the new framework takes effect under conditions 
that are likely to be conducive to its effectiveness. 


36.11 Consultations with the Mi’kmaq 
Finally, it is important that consultations with the Mi’kmaq take place.219 These should be made a 
priority within the process for developing and implementing the regulatory framework we have 
proposed. The Mi’kmaq have an important role to play in the design and implementation of an 
effective regulatory system for the aquaculture industry. Members of that community participated 
on our Advisory Committee and on our Roundtable, contributed to our Knowledge Roster, and 
attended a number of our community meetings. Through these contributions to our process, we 
have come to understand that Mi’kmaw communities not only are existing and potential owners 
and operators of aquaculture facilities but also have concerns about the social and environmental 


                                                      
218 As noted earlier, we accept that the further analysis, reflection and consultations that would be part and 
parcel of the implementation process may show that some of the specific elements of the framework we have 
proposed may not be as effective as alternative regulatory approaches would be in contributing to the overall 
success of the framework in changing regulation on the scale and to the extent we have said is necessary. 
219 On the duty to consult in a natural resources context, see Dwight Newman, Natural Resource Jurisdiction 
in Canada, 41–44, and Ronalda Murphy, Richard Devlin and Tamara Lorincz, “Aquaculture Law and Policy 
and the Duty to Consult with Aboriginal Peoples.” 
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impacts and risks associated with certain kinds of aquaculture. We have made every effort to 
reflect these views as they were shared with us in our recommendations. The interests and concerns 
of the Mi’kmaq should, however, be explored in direct discussions between them and the Province 
of Nova Scotia, through the forums that exist for those kinds of consultations, before the new 
regulatory system is finalized. 
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NOVANOVA SCOTIA 
Department of Fisheries and Aquaculture 


Aquaculture Site Inspection Form  


Site Number/Location: Finfish Lease: # 0742 Near WestPort Brier Island Digby County 


Leaseholder: Kelly Cove Salmon Ltd.  


Inspection: Date: 2015-08-28 Time: 1254 hours  


Weather Conditions/Wind Direction  Overcast and Strong winds  Tide Height: It was low tide 


Reason for Inspection Complaint X Compliance Check 


Details: Reason for Inspection (Expiry Date, Nature of Complaint, Etc.) 


Read Comment section for Details  


Finfish/Shellfish/Other on Site Yes 3 No X 


Other 


Specify species:   


Corner Buoys evident Yes 
and location correct 


No X Corner Buoys evident but location not correct 


All Gear on Legal Lease Yes El No X Buoys are off lease 


Gear/debris on Yes No X 
Neighboring shore 


Navigational Hazards Yes X No Rope with no buoy on it floating in the water near 
Finfish Cages  


Type of Work Conducted (cage work, stocking, harvesting, feeding, well boats, etc.) 


Aquaculture Finfish Site not being use at this time 


Estimate Percentage of Site currently in use o  


Did you speak with site workers? Yes 7 No X Names:  


Intended for applicant use only 







NOVA SÖTIA 
No. of Photos Taken (Attach photos and indicate time taken) # 4 


Comments: (Elaborate on information provided on page 1) 


Westport Wharf. At approximately 
# 0742 St. Mary's Bay / Westport 


the shoreline of Marine Finfish 
cages and the gear from lease. Fl 


did not notice any gear or debris 
at the time to do a proper inspection 


with inspection boat at 
Marine Finfish Lease: # 0742 St. 


buoys with the boat GBS tracking 
are off site and hard to tell if they 


on any of the buoys with the lease 
# 0742. Aquaculture Marine 
by rope together. There was a rope 
FI to Kelly Cove Salmon Ltd. 


of the lease, Act and 


April 21, 2015: At 1711 hours Fisheries Inspector (FI) LEGERE arrived at 
1720 hours FI LEGERE took photos of Aquaculture Marine Finfish Lease: 
Harbour. Fl LEGERE looked over and took photos from different spots from 
Lease: # 0742. Marine Finfish Lease: # 0742 appeared to be intact, Finfish 
LEGERE looked over the shoreline near Marine Finfish Lease: # 0742 and 
from Marine Finfish Lease: # 0742 on the shoreline. Fl did not have a boat 
of Aquaculture Marine Finfish Lease: # 0742. 


August, 28, 2015: At 1254 hours F1s Anthony SHAND and LEGERE arrived 
Aquaculture Finfish Lease: # 0742. Fl LEGERE took photos of Aquaculture 
Mary's Bay / Westport Harbour. Fl SHAND plotted the coordinates of the 
system. Aquaculture Marine Finfish Lease: # 0742 corners of the lease buoys 
belong to Aquaculture Marine Finfish Lease: # 0742, there was no marking 
number or company name that were near Aquaculture Marine Finfish Lease: 
Finfish Lease: # 0742 is not being used at all. There are 5 Finfish cages tied 
floating nearby Finfish lease with no buoy on it. Letter will be sent out from 
indicating they must rectify the outstanding issues and comply with the conditions 
Regulation. 


Compliant, Inspection required: Yes X 


complied with Fisheries Inspector 


Yes El No X Follow-up No 


Reason Follow-up Required: To ensure the company request. 


Date of Planned Follow-up Inspection 
Upon expiration of time limit even leaseholder to . correct problems 


Inspector Name Kirk Legere Badge Number: 
15 


Ins . ector Signature_ Date 2015-08-28 ./  


1 5 


Intended for applicant use only 







NOVi%ßlIA 


Aquaculture Marine Finfish Lease: # 0742 site not being used and cages are tied together by robes. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-08-28 


3 


Intended for applicant use only 







Aquaculture Marine Finfish Lease: # 0742 site cages. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-08-28 


Intended for applicant use only 







NOVAII&MA 


Aquaculture Marine Finfish Lease: # 0742 site. Picture of Buoy away from the Finfish cages 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-08-28 


5 


Intended for applicant use only 







NOVAS ST 


Aquaculture Marine Finfish Lease. # 0742 appeared to be any gear or debris from Marine Fin fish Lease: # 0742 
on the shoreline. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-08-28 


Intended for applicant use only 







NOVA S 


AQUA 


Novi>iSTIA 


rtmites d Anuaruttere 


0742 
E SITE 


PrO6/one1t: Keay Core Saimon Lit 
Etta Location It. Saary's Etay 


Westport Hitt 
Dimensions 110 rn 100 m 
Area! approx 1.61 ha 


Prepared by Manna* King 
Aug 21, 2015 


AppAcant's 


Date:  


einurt 
Lit 44, sr 41,3r 4,..mg 40  20- 44.25" 
Corner 1 
Lit 44' t5'43.1r Long 441* art 51.47-
Corner 2 
Lat 44" 15' 4.1.112" Long 411'20* 45.112" 
Comer 
Lai 44' 15' 311411' Long 411" 411.50' 
Corner 4 
Lit 4e 16' 35.51- Long 411* 29'' Sun-


DATUM NAP a3 
The above coordinates 


are taken barna legal surrey 


• Inspection Coordinate 


Issued Lease 


Propngied Lease 


Species 
Atlantic Salmon Rainbow Trout 
Culture 
Suspended 


1 -3,500 


urrri 
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Intended for applicant use only 







Satellite Photo 
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2'Nquar.u!....re Lpasc: site 074, 
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Intended for applicant use only 
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Site Number/Location: 


NOV3EbT IA 


Department of Environment 
AcLiaculture Site Inspection Form  


Leaseholder  4'O?(Y 7c) I= 5--eÍeff4azd  


Inspection: Date: jrd v. I ID I C2)  Time: 


Weather Conditions/Wind Direction  Cff-2,1‘  Tide Height 


Reason for Inspection Complaint n Compliance Check Other 


Corner Buoys on site? - 
Is aquaculture site on or off lease? 


i-il i A .,,c,1-0 c 0‘.4%,,,c1 i ivh 


# 1 -1 Yes No GPS Coordinates 


#2 ef 1,7 - No GPS Coordinates 


#3 Me ;--) No GPS Coordinates 


#4 ;Pt> S No GPS Coordinates 


if S Yes No GPS Coordinates  


#6 Yes No GPS Coordinates 


•Le'057 


tig• 2-62 3i7gio 


ene 
Yi7 2‘,4og2t/37 


77,1 39/3 -  


66. -3V76&05-
d6. 3 K6 2778 


6. 34o125 


612- :?(77966 25—


#7 Yes No GPS Coordinates  


#8 Yes No GPS Coordinates  


#9 Yes No GPS Coordinates  


if 10 Yes No GPS Coordinates  


if 11 Yes No GPS Coordinates  


#12 Yes No GPS Coordinates  


Intended for Applicant Use Only 







Aquaculture Site 


0742 
Centre 
Lat 450 15' 41.34" Long -66° 20' 48.96" 
Corner 1 
Lat 450 15' 43.62" Long -66° 20  51.48" 
Corner 2 
Lat 450 15' 43.92" Long -66° 20' 46.92" 
Corner 3 
Lat 450 15' 39.00" Long -66' 20' 46.50" 
Corner 4 
Lat 450 15' 38.82" Long -66° 20' 51.00" 


Inspection Coordinates 
Corner 289 
Lat 440 15' 44.42" Long -66° 20' 51.58" 
Corner 290 
Lat 440 15' 42.79" Long -66° 20' 44.26" 
Corner 291 
Lat 44° 15' 38.93" Long -66° 20' 45.92" 
Corner 292 
Lat 44° 15' 41.00" Long -66° 20' 52.68" 


DATUM NAD 83 
The above coordinates 


are not from a legal survey 
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mee 


Application Information 


Proponent Kelly Cove Salmon Ltd. 0 Inspection Coordinate NS Bathymetry 
Site Location : St. Marys Bay/Westport Harbour 


Lease 0742 Dimensions Approx. 150m x 100m Low Water Mark 
Area : Approx. 1.52 ha 
Inspection Area: Approx. 1.93 ha Intended for Applicant Use Only  


Chart No 


4118 
Disclaimer 


This map should not be used for navigation 
purposes. It is intended for general 


reference use only. 
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Kelly Cove Salmon Ltd. 


Date Location of lease Lease Number Description of Gear Species on lease T. in Use Compliant Action Taken 


Date Location of lease Lease Number Description of Gear Species on lease % in Use Compliant Action Taken 


:—


Date Location of lease Lease Number Description of Gear Species on lease V. In Use Compliant Action Taken 


bate Location of lease Lease Number Description of Gear Species on lease V. in Use Compliant 


07-klay-13 Rattling Beach. Annapolis Basin - Dig C 1039 20 cages with 2-3 lb fish. feed barge Gear off 
lease to the notth and cast. Marked with )ellow 
compensator buoys 


Salmon 100 no 


Date Location of lease Lease Number Description of Gear Species on lease V. in Use Compliant 


Action Taken 


noncompliant - Entailed 
Nine into compliance. 


Action Taken 


Date Location of lease Lease Number Description of Gear Species on lease V. in Use Compliant Action Taken 


Friday. January 31, 2014 PAge 7 of 11 
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NOVA SC •:T 
Department of Fisheries and Aquaculture 


Aauaculture Site Inspection Form  


Site Number/Location:  /Z) 3 ittiNdpolis &E y40/  Leaseholder 


Inspection: Date: ,1O//cJA1E 1/  
Weather Conditions/Wind Direction 


Reason for Inspection Complaint 


4424,Ixa) 
Time:  


Tide Height 


Compliance Check 1-1 Other 


Details: Reason for Inspection (Expiry Date, Nature of Complaint, Etc.) 


aZi.A,4 , 0f-k- IVIE 04147 


Finfish/Shellfish/Other on Site Yes 71 No III 
Specify species:   


Corner Buoys evident Yes   No ,i1  f; -c Ca4fote41/3"  
and location correct 


All Gear on Legal Lease Yes /El No Ell   
Gear/debris on Yes 1No 7 ..,5-ez. Z.,,,,,,,,,n4  
Neighboring shore 


Navigational Hazards Yes 1-7 No 


Type of Work Conducted (cage work, stocking, harvesting, feeding, well boats, etc.)   


Estimate Percentage of Site currently in use  95— % 


Did you speak with site workers? Yes   No K. Names:  


No. of Photos Taken (Attach photos and indicate time taken)  62./3/4 kJ' 


Intended for applicant use only 
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111 VA SC it T 
Comments: (Elaborate on information provided on page II 


e AWE notAiAi Ov/11c4  


-44e 44•;15h)Aiheir nfecaili "my 479/ociect  
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/1.41 1164/ lezec.,,itadi / uct  
ifebity2/7 ' 


00. lie file a g izAre/- f 
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Compliant Yes 


Reason Follow-up Required: 


No El Follow-up Inspection required: Yes  No El 
hCe,,EA. iiptz f  


er,61- 0.41 Axey %di,/ 3- rim 67: 


Date of Planned Follow-up Inspection 


Inspector Name 


Inspector Signature 


Badge Number: 


Date AV/4/ 


Intended for applicant use only 
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Aquaculture Site 


1039 


Center 
Lai 44' 38 ' 12_68- Long -65' 45' 22 •€,¡ 
Corner. 1 
Lat 44  39' 20 34" Long -65' 45' 27.36" 
Comer 2 
Lat 44' 39' 20.40" Long -65` 45' 2010". 
Corner 3 
Lai 44' 39' 08 76" Long -66' 46' 17_64" 
Corner 4 
Lat 44" 39' 05.52- Long -65' 45' 17S 
Corner 5 
Lat 44' 39' 05 40" Long -65' 45' 27.06 


DATUM NAD 83 
The above coordinates 


are not from a legal su,ve,' 


16 


0 44 65656 -65 75536 75632 


1039 


44.652 
44 65204 -65.7559 


11,1446.1 


Apphcation Information 
O Inspection Co-ordllates NS Bath ymetry 


Proponent. Kelly Cove Salmon Ltd Issued Lease Low Water Mark 
Site Location: Annapolis Basin 
Dimensions 160m x 460 m x 210 m x 460m Proposed Lease 


Area: Approx. 8.74 Ha Intended for Applicant Use Only  


o 
-65.75474 


t .1 


, 


Char,. No 


4396 
Signature 


Proponert 


eSITIA 
shares and Imandine 


Date 20(1) 


Drawn by111..kire 13, 2014 
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NOVA <0 11> SC TII 
Fisheries and Aquaculture 


May 11th, 2015 


Kelley Cove Salmon Limited 
Attn: Jeff Nickerson 
80 B Ohio Road 
Shelburne, NS 
BOT iWO 


RE: Aquaculture Lease Site #1039 


Dear Mr. Nickerson: 


312 Green Street 
Lunenburg, NS BOJ 2C0 


P: 902-634-7548 


An inspection of your lease site was conducted on June 11 and October 21, 2014. Deficiencies 
were observed at the time of Inspection. 


GPS co-ordinates were recorded and corner markers were located outside the leased site. This 
is In contravention of the terms and conditions of the lease for #1039. Additionally, there was 
no site identification visible on any corner markers on either visit. 


Section 52(2)(e) of the "Fisheries and Costal Resources Act" states: 


"An aquaculture lease is subject to the following terms and conditions: unless the lease specifies 
to the contrary, the lessee shall conduct aquaculture upon or in the leased area in a reasonable 
manner and with due diligence". 


Section 4 of the Aquaculture Licence and Lease Regulations states: 


"The holder of an aquaculture lease shall display the licence or lease number at one corner of 
the Ikenced or leased area." 


Intended for applicant use only 
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312 Green Street 
Lunenberg, NS Bat 2C0 


P: 902-634-7548 


The gear outside the leased area must 1 e re mov:. d from the water or repositioned on the 
approved lease. Please forward the rem cd'al p la: to my office by June 11, 2015. 


Failure to comply with this directive may result lit en for cement action. 


If there are any que dons or concerns please cons act my office as listed above. 


Wade Fehr 


Fisheries Inspector, NS Fisheries and Aquaculture 


Marine Division 


Lunenburg,N5 


902-634-7548 


Wade.fehr@novascotia.ca 


Intended for applicant use only 
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NOVAISTIA 


Department of Fisheries and Aqua culture 
Aquaculture Site Inspection Form  


Site Number/Location: Aquaculture Finfish Lease Site: # 1039 Near Digby Ferry Terminal Annapolis  
Basin Digby County. 


Leaseholder: Kelly Cove Salmon Ltd.  


Inspection: Date: 2015-09-03 Time: 1240 hours  


Weather Conditions/Wind Direction Sunny and Cloudy and Temp. +17°C 
tide 


Reason for Inspection Complaint 


Tide Height: It was low 


Compliance Check X Other 


Details: Reason for Inspection (Expiry Date, Nature of Complaint, Etc.) 


Read Comment section for Details 


Finfish/Shellfish/Other on Site Yes X No 


Specify species: Atlantic Salmon  


Corner buoys evident Yes X No 
no marking lease/licence number  


All Gear on Legal Lease Yes 


Gear/debris on Yes 
Neighboring shore 


7 


E 
Corner Buoys evident but location not correct and 


No X Buoys are off lease/not in correct location 


No X 


Navigational Hazards Yes 71 No X 


Type of Work Conducted (cage work, stocking, harvesting, feeding, well boats, etc.) 


Aquaculture Finfish Site not being use at this time  


Estimate Percentage of Site currently in use  90 


Did you speak with site workers? Yes No X Names:  


Intended for applicant use only 
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NOVaa-,
 


jTIA. 


No. of Photos Taken (Attach photos and Indicate time taken) #14 


Comments: (Elaborate on information provided on page ti 


September, 03, 2015: At 1240 hours FIs Anthony SHAND and LEGERE arrived with inspection boat at 
Aquaculture Finfish Lease Site: # 1039. Fl LEGERE took photos of Aquaculture Finfish Lease Site: # 1039 
Near Digby Ferry Terminal Annapolis Basin Digby County. Fl SHAND plotted the coordinates of the buoys 
with the boat GPS tracking system Aquaculture Finfish Lease Site: # 1039 comers of the lease buoys are off site 
or not in the correct place. There was no marking on any of the buoys with the lease number or company name 
that were near Aquaculture Finfish Lease Site: # 1039. Aquaculture Finfish Lease Site: # 1039 there are 20 
salmon cages Fl SHAND counted. The salmon cages were stocked and the cages were cover with nets. 
Aquaculture Finfish Lease Site: # 1039appeared to be intact, Finfish cages and the gear from lease. There were 
ropes floating nearby Finfish lease appear to have buoy on them. All the salmon cages had feeder pipes coming 
from the feeder boat. The feeder boat coordinates 440 39'14.00" and -65° 44' 24.600" appear to be on 
Aquaculture Finfish Lease Site: # 1039. There were workers on site but FI did not speak with them. Fl Wade 
FEHR has an open file and letter was previously sent out from F1 FEHR to Kelly Cove Salmon Ltd. indicating 
they must rectify the outstanding issues and comply with the conditions of the lease, Act and Regulation. 


Compliant Yes E] No X Follow-up Inspection required: Yes X No El 


Reason Follow-up Required: To ensure the company complied with Fisheries Inspector request. 


Fl FEHR is dealing with the lease holder on this site 
and follow-up will be cuducted between F1's FEHR  


Date of Planned Follow-up Inspection and LEGERE. 


Inspector Name Kirk Legere Badge Number: 
15 


Inspector Signature Date 2015-09-03 


: 


Intended for applicant use only 
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NOVASTIA 


--".")411101000.-


"rieltil"Z; 
Aquaculture Marine Finfish Lease Site: # 1039 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 


3 


Intended for applicant use only 
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NOVA S'I"ft0TIA 


Aquaculture Marine Finfish Lease Site: ft 1039 Salmon Cages. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 


4 


Intended for applicant use only 
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Aquaculture Marine Finfish Lease Site: # 1039 Salmon Cages with yellow buoys. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 


5 


Intended for applicant use only 
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NOVASC TIA 
401'. 


Aquaculture Marine Finfish Lease Site: # 1039 Feeder Boat for the Salmon Cages. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 


6 


Intended for applicant use only 
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NOVA.FSMTIA 


Aquaculture Marine Finfish Lease Site: # 1039 Feeder Boat. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 


Intended for applicant use only 
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Aquaculture Marine Finfish Lease Site: # 1039 Feeder Boat and Fishing boat for the Salmon Cages. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2OI5UtW  


8 


Intended for applicant use only 
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NOVA SC TIA 


Aquaculture Marine Finfish Lease Site: # 1039 Men working and Barge boat. 


Photo Taken by. Kirk Legere 


Date Photo Taken: 2015-10-03 


9 
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NOVASC TIA 
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Aquaculture Marine Finfish Lease Site: # 1039 Salmon Cages. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 


10 
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NOVAS ITIA 


Aquaculture Marine Finfish Lease Site: # 1039 Salmon Cages. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 


11 
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Aquaculture Marine Finfish Lease Site: # 1039 Buoy and Salmon Cage. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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Intended for applicant use only 
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Aquaculture Marine Finfish Lease Site: # 1039 Feeder Boat for the Salmon Cages. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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NOVA SCOTIA 


Aquaculture Marine Fintish Lease Site: # 1039 Salmon Cages near Digby Ferry Terminal Annapolis Basin 
Digby County. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 


14 
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NOVASTIA 


A.quacolture Site 


1039 
Lau, Co-ordinatat 
C.anter 
Lat 44  34 '1i.1I Long .45' 41' 2214" 
Cornet 1 
L.nw3r2t.3c LOng 4r sit v.sir 
Gamer 2 
Lat 44' 3120 arr Long 41' sr 20.10' 
Corner 3 
Lai 14' 31 01.71- Long 4r 48' 17.44^ 
Cotner 4 
Lit 44' Jr 01.12- Lone 41' 40 1741-
Canter i 
Lat 51' 51 01 Mr Long 41' 45" 27.01' 


DATUM MAD 13 
The attrne coont.atet 


are not from a 100 stoney 


Application information 


Proponent Key Cove Salmon Ltd 
Site Location Annapolis Basin 
Dimensions 1643mx 460m x210mx480m 
Area Approx B 74 Ha 


11 Inspect« Coordinate NS Bathymelry 
  Issued Lease Law Water Mar* 


Chart No 


4396 
Signature 


Pfnp:nen1 


?KRA "4,57n4 
bkow 


Palo 


Drawn n) MarX4* King Scot.* 2915 


15 n 
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Aquaculture Marine Finfish Lease Site: # 1039 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-04 


16 
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NOVKSCOTIA 


Aquaculture Marine Finfish Lease Site: # 1039 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-04 


17 
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Aquaculture Lease Inspection Report - Lease 1040 


Owner of Lease 3069685 N.S. Inc. (operated by Kelly Cove) 


Phone Number 245-5801 


Reason for Inspection routine 


Lease Number 1040 


Location of Lease Port Wade, Annapolis Basin - 


Status of Lease issued 


Size of Lease (Ha) 8.25 


Type of Culture surface 


Eligible Species Salmon 


Marking Requirements CCG 


Statistic Received 


Field Data  


Description of Gear A 7- , fish. 5 moorings and lines with yellow buoys 
attached outside of the NE end of the lease. 


% of Lease in Use 60 


Gear Within Lease No 


Lease Markings yellow buoys on corners & yellow comp buoys around the cages. 


Species on Lease Salmon 


Lease Identified No 


Compliant no 


GPS Co-ordinates yes 


Datum Nad 83 


Action Taken noncompliant- Sent email to S-4(.7 to move moorings. No answer. Called 
July 23/12. He will attend to it this week. 


Photo on File Yes 


Officer Bill H 


Date of Inspection 10-Jul-12 







Aquaculture Lease Inspection Report - Lease 1040 


Owner of Lease 3069685 N.S. Inc. (operated by Kelly Cove) 


Phone Number 245-5801 


Reason for Inspection complaint 


Lease Number 1040 


Location of Lease Port Wade, Annapolis Basin - 


Status of Lease issued 


Size of Lease (Ha) 8.25 


Type of Culture surface 


Eligible Species Salmon 


Marking Requirements CC:G 


Statistic Received 


Field Data 


Description of Gear 


% of Lease in Use 


Gear Within Lease 


Lease Markings 


fish. Feed Barge and piping to the cages. Approx 
11 yellow witness buoys & anchors outside the south and north side of the lease. 
Corners marked with yellow buoys. 
70 


yellow buoys on corners & yellow comp buoys around the cages. 


Species on Lease Salmon 


Lease Identified No 


Compliant no 


GPS Co-ordinates yes 


Datum Nad 83 


Action Taken noncompliant - emailed to bring lease into compliance. Will visit with s 
next week. 


Photo on File Yes 


Officer Bill I-I 







Aquaculture Lease Inspection Report - Lease 1040 
Date of Inspection 07-May-13 
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f\eefe,111,4, 


Aquaculture Site 


1040 


Cent& 
Lat 44° 40  07 20" Long .66' 43' 16 74 
Corner 1 
Lat 44" 40' 0976" Long -66' 43' 29 52-
Corner 2 
Lat 44' 40' 1278" Long -65' 43' 06 60" 
Corner 3 
Lat 44* 40' 08,34" Long -86' 43' 03 90" 
Comer 4 
Lit 44' 40' 01 32" Long -66' 43' 28 am 


DATUM NAD 83 
The above coordinates 


are not from a legal 


1040 


44,66736 -65 ?24óe0 


44.66703 -85 72414 44.66705 -65.72404 


¿46688 1797 


11,641011 


Apphcation Information 


Proponent: 
Site Location: 
Dimensions: 
Area: 


Kelly Cove Slamon Ltd 
Annapolis Basin 
550m x 150m 
Approx. 8.25 ha 


O Inspection Co-ordllates 


Issued Lease 


ProDosed Lease 


Intended for Applicant Use Only 


NS Bath y metry 


Low Water Mark , 


Char,. No 


4396 
Signature 


Proponer1 


ech)TIA 
shares and Imandine 


Date 20(1) 


Drawn by June 13, 2014 
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NOVASArlA 


Department of Fisheries and Aquaculture 
Aquaculture Site Inspection Form 


Site Number/Location: Aquaculture Inspection for Finfish Lease Site - 1040 Near Port Wade cemetery 
Annapolis Basin Annapolis County. 


Leaseholder: Kelly Cove Salmon Ltd. 


Inspection: Date: 2015-09-03 Time: 1308 hours 


Weather Conditions/Wind Direction Sunny and Cloudy and Temp. +17°C 
tide 


Reason for Inspection 


Tide Height: It was low 


Complaint E Compliance Check X Other 


Details: Reason for Inspection (Expiry Date, Nature of Complaint, Etc.) 


Read Comment section for Details 


Finfish/Shellfish/Other on Site Yes X No E 
Specify species: Atlantic Salmon 


Corner buoys evident Yes X No 
not correct need to be put back into place. 


All Gear on Legal Lease Yes X No 


Gear/debris on 
Neighboring shore 


E 


D 


Corner Buoys evident but number 2 buoy location 


E  
Yes fl No X   


Navigational Hazards Yes No X 


Type of Work Conducted (cage work, stocking, harvesting, feeding, well boats, etc.) 


Aquaculture Finfish Lease Site is being use at this time  


Estimate Percentage of Site currently in use  70  


Did you speak with site workers? Yes No X Names:  
 • 
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NOVA&VrIA 
--; 


No. of Photos Taken (Attach photos and indicate time taken) # 13 


C0111111ents_: (Elaborate on information provided on page 1) 


September, 03, 2015: At 1308 hours Fls Anthony SHAND and LEGERE arrived with inspection boat at 
Aquaculture Finfish Lease Site: # 1040, Fl LEGERE took photos of Aquaculture Finfish Lease Site: # 1040 
Aquaculture Inspection for Finfish Lease Site - 1040 Near Port Wade cemetery Annapolis Basin Annapolis 
County. FI SHAND plotted the coordinates of the buoys with the boat GPS tracking system Aquaculture 
Finfish Lease Site: # 1040 number 2 comers lease buoys not in the correct place need to be put back into place. 
There was marking on the corner buoys with the lease number and company name that were on Aquaculture 
Finfish Lease Site: # 1040. Aquaculture Finfish Lease Site: # 1040 there are 13 salmon cages, 10 of the salmon 
cages were stocked and the cages were cover with nets and 3 of the salmon cages were not stocked and the 
cages were not cover with nets F1 SHAND counted. Aquaculture Finfish Lease Site: # 1040 appeared to be 
intact, Finfish cages and the gear from lease. Ropes all appear to have buoys on them or connected to the 
salmon cages. There was a buoy attached to a rope that was just below the surface of the water floating nearby 
Finfish lease. All the salmon cages had feeder pipes coming from the feeder boat. The feeder boat coordinates 
appear to be on Aquaculture Finfish Lease Site: # 1040. There were workers on site but Ft did not speak with 
them. Letter will be sent out from FI to Kelly Cove Salmon Ltd. indicating they must rectify the outstanding 
issues and comply with the conditions of the lease, Act and Regulation, 


Compliant Yes ni No X Follow-up Inspection required: Yes X No 


Reason Follow-up Required: To ensure the company complied with Fisheries Inspector request. 


Upon expiration of time limit given lease holder to 
Date of Planned Follow-up Ins ection correct problems 


15 
Inspector Name Kirk Legere Badge Number: 


Inspector Signature 
o .- ,zateri-0.____-- 


Date 2015-09-03 
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NOVASTIA 


Aquaculture Marine Finfish Lease Site: # 1040 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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NOVA SCOT 


Aquaculture Marine Finfish Lease Site: # 1040. Buoy attached to a rope that was just below the surface of the 
water floating nearby Finfish lease. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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NOVA SCOTIA 


Aquaculture Marine Finfish Lease Site: # 1040 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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Aquaculture Marine Finfish Lease Site: # 1040. Marking on the corner buoys with the lease number and 
company name. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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NOVA SC TIA 
^ 


Aquaculture Marine Finfish Lease Site: # 1040. Ropes near Finfish Lease all appear to have buoys on them or, 
connected to the salmon cages. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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11) NOVA S T 


Aquaculture Marine Finfish Lease Site: # 1040 Feeder Boat for the Salmon Cages. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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Aquaculture Marine Finfish Lease Site: # 1040 Fishing boat for the Salmon Cages. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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Aquaculture Marine Finfish Lease Site: # 1040 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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NOVAS)TIA 


Aquaculture Marine Finfish Lease Site: # 1040 Salmon Cages being used. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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NOVA-STU 


Aquaculture Marine Finfish Lease Site: # 1040 close up of salmon cage. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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Aquaculture Marine Finfish Lease Site: # 1040. 3 of the salmon cages were not stocked and the cages were not 
cover with nets. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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Aquaculture Marine Finfish Lease Site: # 1040. 3 of the salmon cages were not stocked and the cages were not 
cover with nets. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 


14 


Intended for applicant use only 







75 


NOVASTIA 


'..v••••••••'" 1"1" 
? r 


II' 167; 
gigiseri, 17.; 


,• 'hie Skit," ', ,s A '7" — 
401 A WE 


• • ro: 


Aquaculture Marine Finfish Lease Site: # 1040 Feeder Boat for the Salmon Cages. 


Photo Taken by: Kirk Legere 


Date Photo Taken: 2015-10-03 
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NOVATSCOT 


Aquaculture Site 


1040 
Center 
Lei le It 07.24" Long 46.43.11 74. 
Corns; 1 
LAI AO. 40' OS le Long AP 4324 sr 
Comm 2 
tat W 42 12 /I" Long 46'4301er 
Corner 3 
Lai 44. 40  0034- Long 45. 43' 03 44-
Corn., 4 
Lai 444W 0112" Long 4 I' 43' 21Se 


DATUU NA3 13 
TO' ObOvO =o,C,natoo 


are not from  a Sega CM., 


001•11 


Application Information 


Proponent Kelly Cove Stamen Ltd 
Site Location Annapolis Basin 
Dimensions 550rn a 150m 
Area Aporox 825 ha 


• Insooebon Coo•dinale NS eathymetry 


  Issued Lease Low Waesr Marl, 


Proposed Lease 


Chart NO 


4396 
Signature 


PrOponeet 


!OLN?StSITLA 
Date 


D'alvefr1 Matnery Itng Se;t 4 2055 
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Inspection: Date: 


NOVA SC  


Inspection Report 


To be Completed by Inspector 


At, 2Ç dce: 


Srre 120 5 


Time Started: Time Finished: 


Weather ConditionsAVind Direction Tide Height  


rinfis hellfish/Other on Site Yes J No 


Specify Species:   


Corner Buoys evident Yes 
and location correct 


Type of Marking 


LZ No 


CCG  1 NS 


All Gear on Legal Lease Yes ri No 


Gear Identified Yes Li No 


Gear/debris 
Neighboring shore 


Yes n No 


Navigational Hazards Yes No 


 1 


Description A10 r•i-rL f 


[13  


Type of Work Conducted (cage work, stocking, harvesting, feeding, well boats, etc.) 


Estimate Percentage of Site currently in use /0 0, 


Did you speak with site workers? Yes ni No Li Names:  


No. of Photos Taken I  Attach photos electronically and name photos with Lease Number, Company 
Name and Date Photo Taken. 


Page 2 or3 October 22.2013 







3 


NOVA SC S TIA 
Comments: (Elaborate on information provided on page 2)  


4/ü Mn( ,yie-AK7 4.71- - A_A- r9 litAILIPA  


/ f c Gt / I/. 
,o(1), 


e / Ç!/AI n  /9 


Compliant Yes n No Foilow-up Inspection required: Yes ri No 


Reason Follow-up Required: 


Date of Planned Follow-up Inspection 


Inspector Name Badge Number: LI 
Inspector Signature Date AU r a / 


Page 3 of 3 Ociober 22, 2 13 
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		1-DFA Site Inspection Form (AQ_0742)_ August 28_ 2015

		2-NSE Aquaculture Site Inspection Form (AQ#0742), November 9, 2018

		3-Lease inspection chart (AQ_0742)_ January 2019

		4-DFA notes _ sketch from lease inspection (AQ_1039)_ February 3_ 2010

		5-DFA notes from lease inspection (AQ_1039)_ May 7_ 2013

		6-DFA Aquaculture Site Inspection Form (AQ_1039)_ June 11_ 2014

		7-Lease inspection chart (AQ_1039)_ June 13_ 2014

		8-Letter from DFA to KCS noting lease violations (re AQ_1039)_ May 11_ 2015

		9-DFA Aquaculture Site Inspection Form (AQ_1039)_ September 3_ 2015

		10-Aquaculture lease inspection report (AQ_1040)_ July 10_ 2012
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		12-Lease inspection chart (AQ_1040)_ June 13_ 2014
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About the Species at Risk Act Recovery Strategy Series  
 


What is the Species at Risk Act (SARA)? 
 


SARA is the Act developed by the federal government as a key contribution to the common 
national effort to protect and conserve species at risk in Canada. SARA came into force in 2003 
and one of its purposes is “to provide for the recovery of wildlife species that are extirpated, 
endangered or threatened as a result of human activity.” 
 


What is recovery? 
 


In the context of species at risk conservation, recovery is the process by which the decline of 
an endangered, threatened or extirpated species is arrested or reversed, and threats are 
removed or reduced to improve the likelihood of the species’ persistence in the wild. A species 
will be considered recovered when its long-term persistence in the wild has been secured. 
 


What is a recovery strategy? 
 


A recovery strategy is a planning document that identifies what needs to be done to arrest or 
reverse the decline of a species. It sets goals and objectives and identifies the main areas of 
activities to be undertaken. Detailed planning is done at the action plan stage. 
 
Recovery strategy development is a commitment of all provinces and territories and of three 
federal agencies — Environment Canada, Parks Canada Agency and Fisheries and Oceans 
Canada — under the Accord for the Protection of Species at Risk.  Sections 37–46 of SARA 
(http://www.sararegistry.gc.ca/approach/act/default_e.cfm) spell out both the required content 
and the process for developing recovery strategies published in this series. 
 
Depending on the status of the species and when it was assessed, a recovery strategy has to 
be developed within one to two years after the species is added to the List of Wildlife Species at 
Risk.  Three to four years is allowed for those species that were automatically listed when SARA 
came into force. 
 


What’s next? 
 


In most cases, one or more action plans will be developed to define and guide implementation 
of the recovery strategy. Nevertheless, directions set in the recovery strategy are sufficient to 
begin involving communities, land users, and conservationists in recovery implementation. Cost-
effective measures to prevent the reduction or loss of the species should not be postponed for 
lack of full scientific certainty. 
 


The series 
 


This series presents the recovery strategies prepared or adopted by the federal government 
under SARA. New documents will be added regularly as species get listed and as strategies are 
updated. 
 


To learn more 
 


To learn more about the Species at Risk Act and recovery initiatives, please consult the SARA 


Public Registry (http://www.sararegistry.gc.ca/). 
 



http://www.sararegistry.gc.ca/approach/act/default_e.cfm

http://www.sararegistry.gc.ca/
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PREFACE 
 
The Atlantic salmon is an anadromous fish and is under the jurisdiction of the federal 


government of Canada. The Species at Risk Act, section 37,requires the competent ministers to 


prepare recovery strategies together for a wildlife species listed as an Extirpated, Endangered or 


Threatened species. The Atlantic salmon, iBoF populations was listed as Endangered under 


SARA in June 2003.  Fisheries and Oceans Canada, Maritimes Region, co-led the development 


of this recovery strategy with Parks Canada Agency who has jurisdiction for the species within 


Fundy National Park, in cooperation and consultation with many individuals, organizations and 


government agencies. IBoF salmon occur in the following provinces and their respective 


governments cooperated in the production of this recovery strategy: 


 Nova Scotia 


 New Brunswick 


(see Authors for the list of Recovery Team members and Appendix V for the full record of 


consultations). The strategy meets SARA requirements in terms of content and process (sections 


39-41). 


 


Success in the recovery of this species depends on the commitment and cooperation of many 


different constituencies that will be involved in implementing the directions set out in this 


strategy and will not be achieved by Fisheries and Oceans Canada (DFO) and Parks Canada 


Agency or any other party alone.  This strategy provides advice to jurisdictions and organizations 


that may be involved or wish to become involved in the recovery of the species. In the spirit of 


the National Accord for the Protection of Species at Risk, the Minister of Fisheries and Oceans 


and the Minister of Environment invite all responsible jurisdictions and Canadians to join DFO 


and Parks Canada Agency in supporting and implementing this strategy for the benefit of the 


iBoF Salmon and Canadian society as a whole.  Fisheries and Oceans Canada and Parks Canada 


Agency will support implementation of this strategy to the extent possible, given available 


resources and overall responsibility for species at risk conservation.   


 


The goals, objectives and recovery approaches identified in the strategy are based on the best 


existing knowledge and are subject to modifications resulting from new information. The 


competent ministers will report on progress within five years.  


 


This strategy will be complemented by one or more action plans that will provide details on 


specific recovery measures to be taken to support conservation of the species.  The competent 


ministers will take steps to ensure that, to the extent possible; Canadians interested in or affected 


by these measures will be consulted. 


 
 


RESPONSIBLE JURISDICTIONS 
 


Under the Species at Risk Act, the Minister of Fisheries and Oceans Canada is the competent 


Minister with respect to aquatic species, other than individuals occurring in or on lands under the 


administration of Parks Canada Agency. 
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AUTHORS 
 
This document was prepared by Fisheries and Oceans Canada (DFO) and the Parks Canada 


Agency with advice from the iBoF Atlantic Salmon Conservation and Recovery Team, but does 


not necessarily represent the views of its individual members, nor the official positions of the 


organizations with which they are associated. 


 


The Inner Bay of Fundy Atlantic Salmon Conservation and Recovery Team, hereafter referred to 


as the ‘Recovery Team’, was formed in 2000 in response to concerns regarding the decline in 


iBoF Atlantic salmon and is comprised of relevant federal (DFO, Parks Canada Agency (PCA) 


and Environment Canada (EC)) and provincial (Nova Scotia and New Brunswick) government 


members as well as interested stakeholders and Aboriginal peoples from the inner Bay of Fundy 


area.  Some members also participate in a Planning Group consisting of a number of focused 


sub-committees: Assessment and Monitoring, Freshwater and Marine Habitat, Genetics: 


Preservation and Restoration, Communications, and Aboriginal. 


 


Meetings are typically held twice a year; spring and fall. Key functions of the Recovery Team 


include: 


 advising DFO on the development of a recovery strategy and action plans; 


 coordinating Recovery Team member/organization involvement in recovery actions 


including environmental, biological, technical and social (educational and 


stewardship) program initiatives; and 


 facilitating discussion and communication on recovery activities. 


 


Recovery Team Members 
 


Members listed have a pertinent interest, knowledge or expertise associated with iBoF Atlantic 


salmon, represent a stakeholder organization, industry or government agency, have participated 


in at least one meeting during the 2005-2009 period and/or have contributed directly to the 


development of this document. 


 


Co-chairpersons 


 


Steve Wilson (2005 – 2009) DFO, Maritimes Region, Area Director’s Office – 


Southwest New Brunswick 


 


Larry Marshall (2002 to 2007) DFO, Maritimes Region Science Branch, 


Ross Claytor (2007 to present) Population Ecology Division  


  


 


Member 


 


Affiliation 


 


Allen, Michael Nova Scotia Power Inc.  


Amiro, Peter DFO - Science, Maritimes Region 


Austin, Deborah Parks Canada Agency, Atlantic Service Centre 


Ayer, Charles New Brunswick Dept. of Natural Resources   



http://parkscanada.gc.ca/index_e.asp

http://www.ec.gc.ca/

http://www.gov.ns.ca/enla/
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Bryan, Jason Acadia University MSc student 
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Giorno, Jennifer DFO – Habitat Protection Sustainable Development Division, Maritimes 
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Goff, Trevor DFO - Science, Maritimes Region 
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STRATEGIC ENVIRONMENTAL ASSESSMENT 
 
A Strategic Environmental Assessment (SEA) is conducted on all SARA recovery planning 


documents, in accordance with the Cabinet Directive on the Environmental Assessment of 


Policy, Plan and Program Proposals.  The purpose of a SEA is to incorporate environmental 


considerations into the development of public policies, plans and program proposals to support 


environmentally sound decision making.  


 


Recovery planning is intended to benefit species at risk and biodiversity in general. However, it 


is recognized that strategies may also inadvertently lead to environmental effects beyond the 


intended benefits. The recovery planning process based on national guidelines directly 


incorporates consideration of all environmental effects, with a particular focus on possible 


impacts on non-target species or habitats. The environmental considerations for this strategy are 


summarized as follows:  


 


This recovery strategy will clearly benefit the environment by promoting the recovery of the 


iBoF Atlantic salmon populations with little negative effect on habitat or non target species. 


Exceptions could occur however, where, for example, the restoration of former riverine salmon 


habitat through the return of appropriate discharge and temperature regimes reversed or slowed a 


transition to warmer water ecosystems. Potentially adverse effects on the few residual iBoF 


Atlantic salmon populations may include their maintenance in Live Gene Banks within 


biodiversity facilities, the cross breeding of the last few individuals from several near-extirpated 


populations in which numbers are too small for the maintenance of individual populations, the 


introduction of residual populations to iBoF rivers now devoid of Atlantic salmon, and human 


induced mortality through research activities; all have been concluded to be environmental risks 


that are outweighed by the consequences of inaction. 


 
 


RESIDENCE   
 


SARA defines residence as: “a dwelling-place, such as a den, nest or other similar area or 


place, that is occupied or habitually occupied by one or more individuals during all or part of 


their life cycles, including breeding, rearing, staging, wintering, feeding or hibernating” [SARA 


S2(1)]. 


 


Residence descriptions, or the rationale for why the residence concept does not apply to a given 


species, are posted when available on the SARA public registry:  


http://www.sararegistry.gc.ca/sar/recovery/residence_e.cfm 


 



http://www.sararegistry.gc.ca/sar/recovery/residence_e.cfm
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EXECUTIVE SUMMARY 
 
Atlantic salmon (Salmo salar) is an anadromous fish endemic to the northern temperate 


hemisphere. The “Atlantic salmon, inner Bay of Fundy (iBoF) populations” are considered a 


‘Designatable Unit’ (DU) by the Committee on the Status of Endangered Wildlife in Canada 


(COSEWIC 2006). The entire iBoF DU exists within Eastern Canada. It includes all rivers 


draining into the inner Bay of Fundy, starting with the Mispec River (northeast of the Saint John 


River in New Brunswick) to the Pereaux River (northeast of the Annapolis River in Nova 


Scotia). Adult Atlantic salmon are reported to have inhabited from 32 to 42 rivers in that area 


(Figure 1). IBoF Atlantic salmon possess distinct genetic traits and unique life history 


characteristics compared to the remainder of the anadromous Atlantic salmon species. They are 


presently at critically low levels, listed and protected under Schedule 1, Part 2 of the federal 


Species at Risk Act.  


 


The collective populations of iBoF Atlantic salmon (iBoF Salmon) may have numbered as many 


as 40,000 adults earlier in the 20
th


 century, but were reduced to as few as 250 adults by 1999.  


Although the populations have historically fluctuated widely, since 1989 wild iBoF Salmon have 


declined to critically low abundance levels and are currently at imminent risk of extinction. 


COSEWIC assessed iBoF Salmon as “Endangered” in 2001. Documented declines in adult 


abundance have continued in the two main index rivers; declines are greater than 99% in the 


Stewiacke River, Nova Scotia, and are about 95% in the Big Salmon River, New Brunswick. 


Furthermore, recent juvenile population monitoring indicated that declines are widespread 


throughout the area. This DU was reassessed by COSEWIC in April 2006 and its Endangered 


status was re-confirmed. Persistence of the populations is currently maintained through a Live 


Gene Bank (LGB) program which is a pedigree-supported spawning and rearing program 


designed to minimize the loss of genetic diversity and fitness in the remnant populations. A 


Recovery Potential Assessment (RPA) for iBoF Salmon was conducted by DFO Science in 


March 2008 to summarize the current understanding related to the distribution, abundance, 


trends, extinction risk and current state of iBoF Salmon populations, as well as to provide 


information on habitat and threats (DFO 2008a).   


 


The causes of the marked decline of Atlantic salmon throughout much of their range and the 


complete collapse in some locations, such as the iBoF, are not well understood. A growing body 


of evidence suggests that the sharp decline of iBoF Salmon is primarily due to low marine 


survival. Key threats responsible for the decline were identified in COSEWIC (2006) and 


reviewed in the iBoF Salmon RPA (DFO 2008a).  Potential marine threats identified to date are 


(in no particular order): 1) interactions with farmed and hatchery salmon (competition with 


escapees for food, parasite and disease outbreaks and modified predator interactions), 2) 


ecological community shifts (increased predator abundance, and lack of or reduced forage 


species), 3) environmental shifts (temperature shifts depressing ocean productivity, and altered 


migration routes leading to decreased survival), 4) fisheries (excessive illegal and/or incidental 


catch), and 5) depressed population phenomena (lack of recruits to form effective schools), 


Threats to the species in the freshwater environment are thought to be historical and 


contemporary in nature and include (in no particular order): 1) changes in environmental 


conditions, 2) contaminants, 3) barriers to fish passage, and 4) depressed population phenomena.   
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The persistence of iBoF Salmon currently requires maintaining existing populations through the 


ongoing LGB program until the causes of low marine survival can be identified and remedied or 


alternative life history strategies can be identified, evaluated and supported. Correspondingly, the 


overarching recovery goal for iBoF Salmon is to: 


  


re-establish wild, self-sustaining populations as required to conserve the genetic 


characteristics of the remaining anadromous iBoF Atlantic salmon.  


 


Because there are challenges to re-establishing iBoF Salmon populations in a large subset of 


rivers, and because there is a need for realistic benchmarks for evaluating recovery success in the 


short to medium term, both a five-year target and a long term target have been established for 


inner Bay of Fundy salmon populations. The five-year target sets out ambitious but achievable 


population and distribution objectives for the next five years. The five-year target was set at the 


conservation levels within the 10 rivers that currently contribute to the LGB program and would 


represent approximately a third of the measured accessible habitat. A longer term target for iBoF 


Salmon, should marine survival improve, has also been established. This target can be defined 


using both abundance and distribution components as recommended by the RPA. An abundance 


of 9,900 spawning adults (conservation level set for the DU and representing about 25% of the 


species’ past abundance) was considered a reasonable abundance target by the RPA and a set of 


19 rivers were selected for the distribution component of the target based on science-based 


criteria outlined in the RPA. This distribution component of the long term target represents 


greater than 85% of the measured accessible habitat and recognizes that efforts in more rivers 


will be important for long term population sustainability once marine survival improves. This 


long term target is not expected to be achieved in less than three generations. 


 


Creating and maintaining the necessary conditions to conserve the genetic characteristics of iBoF 


Salmon and re-establish wild self-sustaining populations throughout the iBoF, will be 


accomplished by implementing the following five prioritized supporting recovery objectives:  


1. Conserve iBoF Salmon genetic characteristics and re-establish self-sustaining 


populations to iBoF rivers. 


2. Identify and remedy anthropogenic threats limiting survival and/or recovery of iBoF 


Salmon in the marine environment. 


3. Identify and remedy anthropogenic threats limiting survival and/or recovery of iBoF 


Salmon in the freshwater environment. 


4. Assess population status, sustainability, and recovery feasibility.  


5. Communicate and increase the awareness of the status and recovery of iBoF Salmon. 


 


Specific approaches within each of these objectives are outlined below. Implementing the 


recommended approaches will require close collaboration among governments, independent 


scientific experts, Aboriginal peoples, industry, other stakeholders and interested parties, and 


will be dependent on resource availability, among other factors.   


 


A number of specific initiatives supporting the stated recovery objectives have already been 


completed, or are underway (see Section 2.8 Actions_Completed_or_Underway).  These 


activities include the LGB program in operation since 1998, recent surveys to help determine the 


marine distribution of post-smolts during the fall and winter months, and the proposed 
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restoration of tidal flow and fish passage on the Petitcodiac River. Although there remain a 


number of gaps in our knowledge about the iBoF Salmon, the primary objective of the recovery 


strategy remains focused on identifying the source(s) of the unusually high marine mortality and 


protecting the iBoF Salmon’s genetic characteristics.  Lists of ‘high’ and ‘other’ priority research 


and monitoring recommendations are outlined here-in.   


 


Following the adoption of this recovery strategy under SARA, one or more action plans for the 


iBoF Salmon will be developed, with the first one within 4 years.  Several priorities for action 


planning have been identified thus far however in the interim, many of the strategies in this 


document can be acted on immediately.  Recovery implementation will be an ongoing activity 


that can occur in the absence of any formally adopted action plan. 


 


Protection under SARA prohibits the killing, harming, harassing, capturing or taking of an 


endangered or threatened species. SARA however enables a recovery strategy to exempt certain 


activities from the general prohibitions of SARA if the activity is authorized under another Act 


of Parliament and does not jeopardize the survival or recovery of the species.  The extinction risk 


of iBoF Salmon was reviewed during the RPA and it was concluded that there is scope for low 


levels of human-induced mortality without jeopardizing the survival or recovery of these 


populations. This recovery strategy adopts this conclusion and includes a list of activities 


exempted from the SARA prohibitions; these are detailed in Section 2.9 (Activities Permitted by 


the Recovery Strategy). All efforts to minimize the impact of human activities on this DU 


continue to be encouraged.  


 


SARA also requires the protection of critical habitat once it is identified in a recovery strategy 


and/or action plan. This recovery strategy identifies critical habitat for iBoF Salmon in 


freshwater as specific freshwater habitat types found below complete natural barriers in the 10 


LGB rivers (and their tributaries) identified in the five-year recovery target. Freshwater habitat 


types and uses are well known for Atlantic salmon. Accordingly, freshwater critical habitat in 


these rivers consists of riffles, runs and pools, which provide for the functions of those habitats 


(e.g., spawning, feeding, rearing, migration and overwintering). Examples of activities that could 


destroy freshwater critical habitat are described in Section 2.5.2 (Activities that are Likely to 


Destroy Freshwater Critical Habitat). Atlantic salmon also require marine habitats to complete a 


life cycle. However, habitat requirements for iBoF Salmon are not well known in the marine 


environment. In the absence of sufficient knowledge on the precise spatial and temporal use of 


the marine environment by the iBoF Salmon, marine critical habitat is not identified in this 


recovery strategy and will be developed at a later date in an action plan. A schedule of studies 


which lays out the key research activities necessary to help determine, identify and describe the 


marine critical habitat requirements for the species is provided. 


 


This recovery strategy will benefit the environment by promoting the recovery of the iBoF 


Salmon populations with little negative effect on habitat or non target species.  The greatest 


challenges to recovery may lie in developing and implementing effective mitigation measures for 


those anthropogenic threats that are currently preventing or limiting recovery.   


 


Furthermore, this recovery strategy recognizes both local watershed and community efforts and 


knowledge, and Aboriginal knowledge and experience as being distinct and important in the 
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recovery and protection of iBoF Salmon. Additionally, management measures will need to 


consider fisheries for Aboriginal food, social, and ceremonial (FSC) purposes. 


 


SARA requires that progress toward the implementation of recovery strategies be reviewed at a 


minimum every 5 years. A review of activities and progress towards recovery will be undertaken 


at that time to ensure any new information or changing conditions are taken into account. DFO 


and PCA will continue to assess the feasibility and effectiveness of recovery efforts and work 


cooperatively with stakeholders, Aboriginal people and other interested parties towards the 


recovery of iBoF Salmon. 


 







Recovery strategy for the inner Bay of Fundy Atlantic salmon [Final]  April 2010 
 


 5 


INTRODUCTION 
 
The Bay of Fundy is bounded by Maine, New Brunswick (NB) and Nova Scotia (NS), and has 


been suspected of harbouring at least two different population assemblages of Atlantic salmon 


since very early times (Perley 1852; Huntsman 1931a,b). One assemblage is now referred to as 


“outer Bay of Fundy salmon” and includes populations inhabiting rivers and streams in the 


western Bay of Fundy, like the Saint John River, NB. Within outer Bay of Fundy populations, 


returning adults are generally a mix of salmon that have spent one and two winters at sea before 


first returning to spawn and have relatively few previous spawners amongst them (DFO 1986; 


Marshall et al. 1998). Tag recovery information indicates that outer Bay of Fundy salmon 


migrate to the northwest Atlantic Ocean (Ritter 1989).  


 


The second assemblage of salmon is referred to as “inner Bay of Fundy (iBoF) salmon” (Perley 


1852). The entire iBoF area is identified as a Designatable Unit (DU) by the Committee on the 


Status of Endangered Wildlife in Canada (COSEWIC 2006) and encompasses all drainages from 


the Mispec River, NB to the Pereaux River, NS (Figure 1). Based on recreational catch reports, 


at least 32 rivers of the iBoF are known to have supported anadromous populations of Atlantic 


salmon (Amiro 2003) but another 10 rivers and streams within the iBoF are known to have 


produced salmon (National Recovery Team 2002, COSEWIC 2006). Except for the Gaspereau 


River, all iBoF Salmon populations have similar life history traits that differ from those of outer 


Bay of Fundy salmon. IBoF Salmon have been characterized as having a more localized 


migration (staying within the Bay of Fundy and the Gulf of Maine), earlier age at maturity, a 


greater dependence on repeat spawning for population stability, and until recently a higher 


survival between spawning events (Amiro 1987; Amiro and Jefferson 1996).   


 


Based on an analysis of mitochondrial DNA, iBoF Salmon can be further partitioned into two 


groups of populations that are related to each other but distinctive from other salmon populations 


in North America and Europe. These groups appear to be geographically separated with one 


group inhabiting rivers flowing into the Minas Basin (i.e., the Minas Basin group) and the other 


inhabiting rivers of the adjacent Chignecto Bay and in New Brunswick (i.e., the Chignecto Bay 


group) (Verspoor et al. 2002). An exception among iBoF populations is the population of the 


Gaspereau River, NS, which possesses the same genetic uniqueness common to the Minas Basin 


group (Verspoor et al. 2002), but displays marine migratory patterns and life history traits similar 


to outer Bay of Fundy salmon (Amiro and Jefferson 1996; DFO 2001).    


 


The iBoF assemblage was designated “endangered” by COSEWIC in 2001 (COSEWIC 2001) 


and listed under Canada’s Species at Risk Act as “endangered” in 2003.  This status was 


reassessed and re-confirmed by COSEWIC in 2006. In response to concerns of acute declining 


abundances prompting fishery prohibitions and warranting immediate action, an iBoF Atlantic 


Salmon Conservation and Recovery Team was formed in 2000. A National Recovery Plan was 


prepared by the Recovery Team and approved by the Department of Fisheries and Oceans 


Canada (DFO) in 2002 (National Recovery Team 2002). With the coming into force of SARA in 


June 2003, the federal government (DFO for aquatic species at risk with Parks Canada Agency 


for individuals of the species found within Fundy National Park) is legally responsible for 


ensuring that specific steps are taken with respect to the recovery of listed species and that 


recovery strategies are prepared for extirpated, endangered or threatened species. As a result, 
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DFO and PCA co-developed a ‘SARA compliant’ recovery strategy for the endangered iBoF 


Salmon. 


 


Atlantic salmon of the IBoF rivers were and remain a culturally significant fish traditionally 


harvested by Aboriginal peoples for food, social and ceremonial purposes. In addition, iBoF 


rivers historically supported commercial and recreational salmon fisheries. The commercial 


fishery was closed in 1985 and there have been no recreational or Aboriginal fisheries since 1990 


(except for the Gaspereau River which supported a limited recreational and food fishery until 


1997). The species, regarded by the general public as a barometer of the health of the natural 


environment and seen by most people in Atlantic Canada as an important natural symbol, 


remains culturally significant to local communities around the inner Bay of Fundy. 


 


In summary, iBoF Salmon are an ecologically and culturally significant species, genetically 


distinct, possessing a unique set of life history characteristics, composed of at least two distinct 


population segments and once occupied many iBoF rivers in both NS and NB. At risk of 


extinction, declared “endangered” by COSEWIC, and currently protected under SARA, the 


persistence of the population is presently maintained through the LGB program. Given their 


unique attributes and imminent extinction risk, the urgent need to implement the recovery of this 


species is apparent. 


 


This document is intended to provide a strategy for the planning and implementation of recovery 


for iBoF Salmon. It defines the goal for recovery of the species and outlines objectives to 


achieve this goal. It identifies activities to be undertaken as well as areas where knowledge is 


lacking and further information is required. It also includes a description of the species and its 


needs, and identifies the threats to its survival and recovery.  
 
 


1. BACKGROUND 
 


1.1 COSEWIC Status 
 
 


COSEWIC Assessment Summary 
 
Common name: Atlantic salmon, Inner Bay of Fundy populations 


 


Scientific name: Salmo salar 


 


Status: Endangered  


 


Occurrence: New Brunswick, Nova Scotia, Atlantic Ocean 


 


Reason for Designation: These salmon represent a unique Canadian endemic; their entire 


biological distribution exists within Canada. Adult numbers are estimated to have declined by 


more than 95% in 30 years, and most rivers no longer have either adults or juveniles.  In 2003, 


fewer than 100 adults are estimated to have returned to the 32 rivers known to have historically 
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contained the species. There is no likelihood of rescue, as neighbouring regions harbour severely 


depressed, genetically dissimilar populations. The reasons for the collapse in adult abundances 


are not well understood. Reduced survival from smolt to adulthood in marine waters is thought to 


be a key factor. There are many possible causes of this increased mortality, including ecological 


community shifts; ecological/genetic interactions with farmed and hatchery Atlantic salmon; 


environmental shifts; and fisheries (illegal or incidental catch). Threats to the species in the 


freshwater environment are thought to be historical and contemporary in nature. Historical 


threats include loss and degradation of habitat (attributable to the construction of barriers to 


migration and logging); contemporary threats may include interbreeding with escaped farmed 


fish and environmental change (warmer temperatures, contaminants). 


  


Status History: Designated Endangered in May 2001 and in April 2006. Last assessment based 


on an updated status report. 


 
 


1.2 Distribution 
 
1.2.1 Atlantic Salmon - Global Range 
 
The range of natural anadromous Atlantic salmon is essentially the North Atlantic Ocean and 


adjacent rivers (DFO and NMRF 2008). WWF (2001) has suggested wild Atlantic salmon 


historically occupied 2,615 rivers worldwide. In Europe, Atlantic salmon have been found in 


rivers from Portugal to northwest Russia, as well as in the United Kingdom, Iceland and 


Greenland. In North America the species natural range extends into rivers bordering the 


northwest Atlantic Ocean from Ungava Bay, Canada in the north to Rhode Island’s Pawcatuck 


River, U.S. in the south.  Recent status estimates however indicate that many southern 


populations in Europe and North America are now extirpated or in great decline (Parrish et al. 


1998). Domestic strains of Atlantic salmon are now cultured for commercial aquaculture 


purposes in many temperate climates worldwide, including the Bay of Fundy (Gross 1998).   


 


1.2.2 Atlantic Salmon  - Canadian Range 
 
The natural Canadian range of sea-run Atlantic salmon represents roughly one-third the area of 


the total global range, and extends northward from the St. Croix River (Canada-U.S. boundary) 


to the Ungava Bay of Québec, and westward into the St. Lawrence River up to the Jacques 


Cartier River near Québec City (Scott and Crossman 1973, MacCrimmon and Gots 1979; DFO 


and NMRF 2008) (Figure 1). There are by recent count 728 rivers in Atlantic Canada in which 


Atlantic salmon are or were present within the last half century (DFO and MNRF 2008). The 


status of Canadian Atlantic salmon populations was recently reviewed and it was noted that those 


from many rivers in the southern reaches of their Canadian range are now extirpated (Parrish et 


al. 1998). 
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Figure 1. Natural Eastern Canadian range of wild Atlantic salmon. 
 
 


1.2.3 IBoF Atlantic Salmon - Designatable Unit Range 
 
IBoF Salmon populations are considered a ‘Designatable Unit’ by COSEWIC. The entire iBoF 


DU exists within Eastern Canada. It includes all rivers draining into the Bay of Fundy starting 


with the Mispec River (the first river northeast of the Saint John River, NB), and extending 


around the Bay to the Pereaux River (the first river northeast of the Annapolis River, NS) (as 


described on pages 15-16 in COSEWIC 2006).  The extent of marine occupancy and occurrence 
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includes at least the Bay of Fundy and outlying oceanic waters (COSEWIC 2006). The location 


of the iBoF Salmon DU
1
  including the 50 rivers referred to in this document are displayed in 


Figure 2, however not all rivers and tributaries within the DU are shown on the map.   


 


Recreational fishery data suggest that at least 32 iBoF rivers supported self sustaining salmon 


populations (Amiro 2003, COSEWIC 2006). Another 10 rivers and streams are reported to have 


produced salmon (National Recovery Team 2002, COSEWIC 2006) and these include the Avon 


River, NS and nine systems in NB: Memramcook, Weldon, Goose, Quiddy, Little Salmon, 


Tynemouth/ Bains Brook, Gardner, Emmerson and Mispec. Several additional rivers displayed 


in Figure 2 were sampled in 2000, 2002 and/or 2003 for the presence of juvenile salmon, but 


none were found (Gibson et al. 2003a; Figure 6). It is unknown if viable populations of salmon 


ever inhabited any of the small drainages between the Pereaux and Annapolis rivers or other 


unsampled drainages in the iBoF DU. 


 


 


Figure 2. The location of the iBoF Salmon DU and the approximate location of the 50 iBoF rivers 
referred to in this document. Not all rivers and tributaries within the DU are represented. 
Recreational catch data suggests that 32 rivers (*) supported self-sustaining Atlantic salmon 
populations (Amiro 2003, COSEWIC 2006). Another 10 rivers and streams (**) are reported to 
have produced salmon (National Recovery Team 2002, COSEWIC 2006). The remaining rivers 
were sampled in 2000, 2002 and/or 2003 (see section 1.6 and Figure 6 of this document). 
Figure adapted from Gibson et al. (2003a).  
 
 


1.3 Legal Protection and Resource Management 
 
1.3.1 General 
 
Both federal and provincial governments have legislative authorities to regulate different aspects 


of the fisheries resources in Canada. In June 2003, Canada’s federal legislation to protect and 


                                                 
1
 The inner Bay of Fundy (iBoF) Atlantic salmon Designatable Unit is hereafter referred to as iBoF Salmon. 
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conserve species at risk in Canada, SARA, came into force. SARA is one component of a three-


part federal strategy for the protection of wildlife species at risk. It builds on the federal-


provincial-territorial Accord for the Protection of Species at Risk and activities administered by 


Environment Canada’s ‘Habitat Stewardship Program’. The Minister of Fisheries and Oceans is 


the ‘competent minister’ under SARA responsible for aquatic species at risk. The Minister of 


Environment acting for Parks Canada Agency is also a ‘competent minister’ with respect to 


individuals in or on federal lands that are administered by that Minister and that are national 


parks, national historic sites or other protected heritage areas, and thereby, the two government 


departments are jointly responsible for the delivery of the recovery program for iBoF Salmon.  


 
1.3.2 Federal Authority 
 
Under the Constitution Act, the federal government has exclusive legislative authority for the 


conservation of all fish stocks. 


 


SARA applies to “aquatic species” wherever they are found within Canadian jurisdiction. An 


“aquatic species” means a wildlife species that is a fish or marine plant as defined in the 


Fisheries Act (see the Glossary for a definition of ‘fish’ under the Fisheries Act). IBoF Salmon 


are listed under Schedule 1, Part 2 of SARA and are therefore subject to the SARA provisions 


against the killing, harming, harassing, capturing or taking of individuals (section 32), and the 


damage or destruction of the species residence (section 33).  


 


In addition to SARA, the Fisheries Act and its supporting regulations have direct and/or indirect 


application to iBoF Salmon. The Fisheries Act protects fish and fish habitat in all waters in the 


fishing zones of Canada, all waters in the territorial sea of Canada and all internal waters. The 


Fisheries Act’s supporting regulations [the Fishery (General) Regulations, the Maritime 


Provinces Fishery Regulations, the Atlantic Fishery Regulations, 1985, and the Aboriginal 


Communal Fishing Licences Regulation] provide the tools to protect, conserve and manage 


fisheries.  


 


The Fisheries Act has specific provisions that:  


(a) make fish passage mandatory and require the construction of fish-ways (when deemed 


appropriate by the Minister) (section 20); 


(b) prohibit the destruction of fish by means other than fishing, unless authorized (section 32); 


(c) prohibit the harmful alteration, disruption or destruction of fish habitat, unless authorized 


(section 35); and 


(d) prohibit the deposit of deleterious substances into waters frequented by fish unless 


regulated  (section 36). 


 


Under the regulations: 


(a) commercial, recreational and Aboriginal Atlantic salmon fisheries have been closed since 


1990 on all iBoF rivers except for the Gaspereau River. The Gaspereau River remained open 


for Atlantic salmon recreational and food fisheries until 1994, was closed in 1995 and re-


opened with limited food fishery agreements and a shorter catch-and-release angling season 


in 1996 and 1997; 


(b) the retention of incidentally caught salmon is strictly prohibited; and, 
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(c) it is illegal to release live fish into fish habitat without a federal licence. This is to minimize 


disease, genetic, ecological or other adverse affects to wild fish and their habitat(s). 


 


The provisions of the Fisheries Act and supporting regulations are mostly administered by DFO. 


Environment Canada administers section 36 of this Act which pertains to the release of 


deleterious substances into waters frequented by fish. The Upper Salmon and Point Wolfe rivers, 


contained within the boundaries of Fundy National Park, are afforded additional protection by 


the Canada National Parks Act and related regulations which are administered by PCA. 


 


The Oceans Act applies to waters of Canada extending from the low tide mark outward to 200 


nautical miles which includes the Territorial Sea and the exclusive economic zone.  While the 


Oceans Act itself affords little direct protection for iBoF Salmon, its regulation and order making 


powers generally provide for the protection and preservation of the marine environment and can 


be used for the creation of marine protected areas. 


 
1.3.3 Provincial Authority 
 
The provinces have exclusive legislative authority over matters dealing with property and civil 


rights and the management of public lands, including those pertaining to public fisheries, water 


and substrates. In both NS and NB the control of water rights are also areas of provincial 


responsibility. With respect to ownership of the riverbed, in NS and NB it is asserted to be 


owned by the crown (the province), however in NB, private land owners claim to have been 


granted riparian rights. The provinces regulate the terms and conditions of access to the 


recreational fisheries in freshwater.  Similarly, the granting of special privileges to limit access to 


certain waters falls under provincial jurisdiction. 


 


New Brunswick and Nova Scotia also have legislation regarding environmental protection, land 


use, riparian rights associated with water quantity and water quality, forest management, mining, 


aquaculture development, agriculture, and highway and infrastructure development.  


 


The NB Department of Natural Resources, the NS Department of Fisheries and Aquaculture and 


the NS Department of Natural Resources administer their respective provincial natural resource 


management legislation and also support the federal Fisheries Act. Both provinces have 


environmental agencies (NS Department of Environment, NB Department of Environment) for 


delivery of their environmental legislation. Examples of provincial legislation that directly and 


indirectly afford protection to iBoF Salmon in NB include the Endangered Species Act, 


Aquaculture Act, Clean Environment Act, Clean Water Act, Ecological Reserves Act, Crown 


Land and Forests Act, Pesticide Control Act and the Fish and Wildlife Act; and, in Nova Scotia, 


the Endangered Species Act, Fisheries and Coastal Resources Act, Wildlife Act, Environment Act 


and Angling Act.  


 


1.3.4 Aboriginal and Treaty Rights 
 
Aboriginal and treaty rights of the Aboriginal peoples of Canada are recognized and protected 


under sections 25 and 35 of the Constitution Act, 1982.  Aboriginal peoples play a role and are 


involved in the conservation of wildlife pursuant to SARA. The SARA preamble states that, “… 
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the roles of the Aboriginal peoples of Canada … in the conservation of wildlife in this country 


are essential.”  Section 8.1 of SARA further obliges the Minister of Environment Canada to 


establish the National Aboriginal Council on Species at Risk (NACOSAR) whose role is to 


advise the Minister on the administration of SARA and to provide advice and recommendations 


to the Canadian Endangered Species Conservation Council (CESCC). 


 


The Supreme Court of Canada, in its 1990 ruling in R. v. Sparrow, found that where an 


Aboriginal Right to fish for food, social and ceremonial (FSC) purposes is established,  that right 


has priority over other users of the resource, after conservation needs have been met. In 1999, the 


Supreme Court of Canada in R. v. Marshall confirmed a treaty right to hunt, fish and gather in 


pursuit of a “moderate livelihood” for Mi’kmaq and Maliseet First Nations, based on local 


treaties signed in the eighteenth century.   


 


On November 18, 2004, the Supreme Court of Canada in the ’Haida
2
’ and ’Taku


3
’ cases ruled 


that the Crown has a legal obligation to consult Aboriginal groups; and if appropriate, to 


accommodate their interests when the Crown has knowledge of a potential or established 


Aboriginal or Treaty right, and contemplates conduct that might adversely affect them. 


 
1.3.5 Conservation Organizations 
 
International management of wild Atlantic salmon is through the North Atlantic Salmon 


Conservation Organization (NASCO) with scientific support from the International Council for 


the Exploration of the Sea (ICES). Locally, stakeholder groups, such as the Atlantic Salmon 


Federation and provincial and watershed conservation organizations, invest considerable time 


and money towards Atlantic salmon conservation. Aboriginal peoples’ natural life management 


authorities, groups and communities invest significant effort seeking support and involvement in 


protection, conservation, and recovery activities to help conserve and recover the Atlantic 


salmon and its habitat. These organizations, authorities, groups and communities have proven to 


be invaluable and essential to Atlantic salmon protection, conservation and recovery efforts. 


 


1.3.6 Land Ownership 
 
The lands through which the iBoF rivers flow are asserted to be owned either privately or by the 


respective provincial Crown.  Exceptions to this are lands of the federal Crown which include 


National Parks, lands reserved for Aboriginal peoples, Department of National Defence 


properties, public works lands, national historic sites, and other such lands that belong to her 


Majesty in right of Canada. These lands may include the traditional ancestral homelands of the 


Mi’kmaq, Maliseet and Passamaquoddy Aboriginal peoples (Percy 2003), affirmed in the Royal 


Proclamation of 1763 and asserted as outstanding comprehensive claims (Native 


Communications Society of Nova Scotia 1987; Native Council of Nova Scotia 1993). 


 
 
 


                                                 
2
 Haida Nation v. British Columbia (Minister of Forests), 2004 Supreme Court of Canada 73 


3
 Taku River Tlingit First Nation v. British Columbia (Project Assessment Director), 2004 Supreme Court of Canada 


74 
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1.4 General Biology and Species Description 
 
1.4.1 Name and Classification 
 


Class:    Osteichthyes (Bony Fishes) 


Order:    Salmoniformes 


Family:   Salmonidae  


Species:   Salmo salar L. 


Designatable Unit (DU): Inner Bay of Fundy Populations 
 


Common species names: English: Atlantic salmon 


French: Saumon atlantique 


Mi’kmaq: plamu 


Maliseet:  polam 


Others:  salmon, ouananiche (landlocked form), black 


salmon, grilse, kelt (Leim and Scott 1966) 


 
1.4.2 Physical Description 
 
The Atlantic salmon, ‘the leaper’ (Netboy 1968), has been called the king of fish (Dubé 1972), 


due primarily to its ability to ascend waterfalls. To date, no obvious morphological distinctions 


have been described for the iBoF Salmon. As a species, the Atlantic salmon is a medium-sized 


salmonid with a pointed head, well-developed teeth on both jaws, and a slightly forked caudal 


(tail) fin (Figure 3). Its large body is long and hydrodynamic.  
 


 
 
 
 
 
 
 
 
 
 
 
 


 
 
 


Figure 3. Line drawing of adult Atlantic salmon (adapted from Amiro 2003). 
 
 


Salmon having spent one year at sea (i.e., grilse or ISW) average between 1.4-2.7 kg, whereas 


salmon that return after spending two years at sea (i.e., large salmon or MSW) average between 


2.7-6.8 kg (Scott and Scott 1988). Few salmon live beyond 9 years of age in eastern Canada 


(Scott and Scott 1988). Atlantic salmon can vary in colour and physical appearance depending 


on water quality, age and spawning state. When living at sea, the lower half of the body and 


adipose fin 


Tail fin 


caudal fin 


kype 


anal fin 
abdominal fin 


pectoral fin 


dorsal fin 







Recovery strategy for the inner Bay of Fundy Atlantic salmon [Final]  April 2010 
 


 14 


belly are silvery while the back varies through shades of brown, green and blue. Atlantic salmon 


have black fins and numerous black spots scattered along the dorsal upper half of the body.  


 
Spawning salmon in freshwater become bronze-purple in colour, with reddish spots on the head 


and body. Males develop a pronounced hooked lower jaw (kype). After spawning, both sexes 


darken in coloration (hence the name ‘black salmon’). Young salmon (parr) in freshwater have 


8-11 dark bars on their sides with a red spot between each one. Young salmon leaving freshwater 


for the sea (smolts) are silvery in colour and are usually about 12-15 cm in length.  


 
1.4.3 Life History Characteristics 
 
General 
 
The biology of the Atlantic salmon is relatively well known (e.g., Scott and Crossman 1973, 


Baum 1997). Appendix II of this document provides a general summary of the species life cycle. 


The following section describes any known differences for the iBoF Salmon DU. 


 
Specific to iBoF Salmon  
 
Except for the Gaspereau River population, all iBoF Salmon populations have similar life history 


traits; these display differences from those of outer Bay of Fundy Salmon: a more localized 


migration, an earlier age at maturity, a high survival between annual spawning events, a 


dependence on repeat spawning for population stability and a distinct genetic profile (see section 


1.4.5 of this document) (Amiro 2003). 


 
Most iBoF parr change their physical appearance and their physiological condition in preparation 


for migration to the marine environment (i.e., smoltification) in the early spring after two years 


in freshwater, at a size probably similar to those fish outside the DU. Smolt migration is often 


later into the summer (including July) (Amiro 2003) compared to other Atlantic salmon 


populations.  Recent monitoring on the Big Salmon River indicated that at least 70% of the 


smolts (wild origin or LGB origin - released as unfed fry) were age-2, and the majority were 


captured between mid May and mid June (Flanagan et al. 2006). Rather than migrating to waters 


off west Greenland, as do neighbouring outer Bay of Fundy Atlantic salmon (Ritter 1989), 


tagging, telemetry and trawling surveys indicate that iBoF post-smolts and adults remain within 


the Bay of Fundy and northern Gulf of Maine until October (Amiro 2003, Lacroix and Knox 


2005, Lacroix et al. 2005), however there is no documentation of their over-wintering 


distribution or habitats. Almost all iBoF Salmon mature after one winter at sea and spawn in 


consecutive years with the majority of returns (two-thirds or more) being female (Amiro 2003). 


Based on a study of wild Big Salmon River smolt returns from 1966 through 1971 (Ritter 1989), 


marine survival ranged from 1.0% to 9.7% with a mean value of 6.0%. Big Salmon River data 


from 1965 to 1973 (Jessop 1975, Jessop 1986 in Amiro 2003), indicate a generation time for 


iBoF Salmon of 3.7 years based on an average 2.6 freshwater years (to smolt migration) and 1.1 


marine years (to first adult maturity). Body size for female salmon averages 61.5 cm and egg 


production of all age classes averages 4,060 eggs. Although the majority of iBoF Salmon mature 


after one sea-winter, the relatively high across-year survival of females resulted in repeat-
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spawners contributing the majority of eggs in the Big Salmon River from 1965 to 1973 (Amiro 


2003).   


 
1.4.4 Habitat Requirements 
 
Requirements in Freshwater 
 
Atlantic salmon streams are generally clean, cool, well oxygenated, characterized by moderately 


low (2 m/km) to moderately steep (11.5 m/km) gradients (Elson 1975), and have bottom 


substrates composed of assorted gravel, cobble and boulder.  Salmon prefer stable stream 


channels that develop natural riffles, rapids, pools and flats which are utilized during different 


life stages.  


 


Parr growth occurs at temperatures above 7C (Allen 1941). Good salmon streams have summer 


temperatures between 15 and 25C (Elson 1975). Specific freshwater habitat requirements for 


iBoF Salmon are known and suitability indices exist for both summer (Morantz et al. 1987) and 


winter (Cunjak 1988).  


 


Except in areas affected by localized pollution sources, water quality in iBoF rivers is good to 


excellent for Atlantic salmon production. Water quality surveys (Ashfield et al. 1993; Lacroix 


1994) show that pH is generally greater than 6.0 in iBoF rivers, and therefore non-inhibiting to 


salmon reproduction and survival of early life stages. 


 
Requirements in Marine Waters 
 
Marine habitat requirements for iBoF Salmon are less well known than those for freshwater. The 


only available indicator of marine habitat quality for Atlantic salmon is temperature. The marine 


temperature preference for Atlantic salmon ranges between 1-13
o
C, with high preference for 4-


10
o
C areas (Reddin 2006). The infusion of cold oceanic water into the Bay of Fundy and Gulf of 


Maine provides this temperature range (Petrie et al. 1996) and supports two of their principal 


prey species; sand lance (Ammodytes americanus) and euphausiids (Gordon and Dadswell 1984). 


These temperature conditions, together with tag recovery information (Amiro 1998), indicate 


that the Bay of Fundy and northern Gulf of Maine constitute marine habitat for iBoF Salmon. 


 
1.4.5 Genetic Uniqueness  
 
Atlantic salmon of the iBoF are unique. Mitochondrial DNA analysis identified a genetic 


haplotype unique to the Minas Basin (including the Gaspereau River) populations and a rare 


haplotype shared by salmon populations throughout iBoF rivers (Verspoor et al. 2002). 


Accordingly, the Minas Basin and Chignecto Bay (and westward) groupings of salmon 


populations, collectively known as iBoF Salmon, may be considered as two “evolutionary 


significant units” (ESUs) as defined by Waples (1991, 1995). While these two groups are related 


to each other they are distinct from other salmon populations in North America and Europe 


(Verspoor et al. 2002).   


 







Recovery strategy for the inner Bay of Fundy Atlantic salmon [Final]  April 2010 
 


 16 


Atlantic salmon of the Gaspereau River, NS, unlike those in other rivers of the iBoF, possess the 


same genetic haplotye as those from the Minas Basin group, yet also displays a marine migratory 


pattern and life history traits more similar to other Atlantic coast populations, including outer 


Bay of Fundy Atlantic salmon (Amiro and Jefferson 1996; Ritter 1989). Whether these 


differences have a genetic basis is not known. 


1.5 Cultural and Economic Significance 


 


IBoF rivers historically supported economically and culturally significant Aboriginal, 


recreational and commercial Atlantic salmon fisheries.  


 
1.5.1 Commercial Harvest 
 
IBoF Salmon were harvested commercially within the Bay of Fundy from the 1800s until the 


closure of the commercial fishery in 1985. Annual landings averaged 1,061 salmon during 1970-


1984. The principal licensed salmon fishery in the inner Bay was prosecuted with drift nets (gill 


nets tied to a drifting boat) within the Petitcodiac river estuary, Shepody Bay, Cumberland Basin 


(all within Chignecto Bay), Shubenacadie and Avon river estuaries, and the Minas Basin 


(Dunfield 1974). IBoF Salmon were also harvested in other coastal fisheries, principally weirs 


(trap nets constructed of pickets, brush and twine or wire) rimming the Bay of Fundy. Weir 


fishing primarily targeted herring but was frequently licensed for the retention of other species 


such as shad, bass, sturgeon and in the case of weirs in Kings and Colchester counties Nova 


Scotia (Minas Channel and Basin), salmon (Dunfield 1974). The curtailment of the commercial 


fishery for iBoF Salmon after the 1984 season was part of a Maritimes-wide government funded 


commercial salmon licence retirement program. This program had a number of specific 


objectives; among them, conservation of large salmon, recognition of the social and cultural 


importance of salmon fishing to Aboriginal people and recognition of the larger potential 


benefits to be generated from the recreational fishery. 


 
1.5.2 Recreational Fisheries 
 
Recreational fisheries for Atlantic salmon in iBoF rivers were altered to reduce exploitation in 


the years following the closure of the commercial fishery (i.e. 1985). Generally restricted to a fall 


season fishery most iBoF rivers opened in August and closed in October with mandatory release 


of large salmon (≥63.0 cm). Annual recreational catches for 24 iBoF rivers (Amiro 1990; Table 


1) from 1970 to 1990 averaged 1,462 small salmon (<63.0 cm) (Amiro 2003; revised). Two 


rivers, the Big Salmon and Stewiacke, accounted for more than half of the historic recreational 


catch. Anglers were licensed to fish by artificial fly only and were subject to daily and seasonal 


catch limits. There have been no recreational or Aboriginal salmon fisheries since 1990, except 


for the Gaspereau River. The Gaspereau River remained open for angling and food fisheries until 


1994, was closed in 1995, and re-opened with limited food fishery agreements and a shorter 


catch-and-release angling season in 1996 and 1997. Based on the value of an angled fish (DFO 


1988) and average angling catch from 1970 to 1990, the iBoF recreational fishery for Atlantic 


salmon was estimated to have been worth more than a quarter of a million dollars annually 


(National Recovery Team 2002). However, another value for an angled fish (DFO 1988) or 
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approach to estimating the worth of the fishery (Gardner Pinfold Consulting 1991) suggests a 60-


400% greater value. 


 
1.5.3 Economic Significance to Aboriginal Peoples 
 
From a historic political perspective, securing trading relationships between the Mi’kmaq 


Aboriginal peoples and the English for natural resources was a significant goal of the treaty-


making process along the Northeast Atlantic coast (Native Council of Nova Scotia 1993). The 


cod and salmon fisheries were so large and important to the parties that all pre-confederation 


treaties clearly used specific treaty language to identify fishing activities. Wording such as, “…to 


hunt, fish, and gather, as usual…” were deliberate points for negotiations in the treaties.  The 


social, cultural and economic significance as well as the political leverage which the Atlantic 


salmon fisheries and other fishery resources played in the relationship building for peace, 


friendship and trade, was and remains important to this day. The 1985 Supreme Court of Canada 


(SCC) decision in Simon versus The Queen reaffirms the Treaty of 1752 as existing where 


hunting and fishing “as usual” were to continue. In 1999, the Marshall SCC decision on fishing 


“as usual” was interpreted to mean “and include trade for economic sufficiency”. These two 


modern post-1982 SCC decisions further underscore the past and present importance of fishery 


resources to the Mi’kmaq and Maliseet people. 


  


Historically, Mi’kmaq and Maliseet ‘summer communities’ were established and revisited in 


accordance with the usual time of salmon returns to the rivers and their relative abundance 


(Native Council of Nova Scotia 1993; Percy 2003). Best fishing sites were acquired and held by 


families having community stature. Sites were frequently traded like commodities but usually 


only in a larger subset of considerations. 


 


Opportunities today for economic gain from Atlantic salmon in the inner Bay are extremely 


limited. However, recovery of salmon populations could offer the potential for commercial 


harvest or more likely, to service recreational fishing and ecotourism industries through the 


provision of lodging and guiding much as is offered by some Aboriginal peoples elsewhere in 


Atlantic Canada. 


 
1.5.4 Cultural Significance to Aboriginal Peoples 
 
Atlantic salmon remains socially and culturally the single most important fish to Aboriginal 


people of Atlantic Canada (Native Council of Nova Scotia 1993; Percy 2003). More than just a 


source of food, it is an important spiritual component of traditional family and community feasts. 


It is also a manifestation of a long history with fishery resources, relationship building, trade and 


other aspects of the distinctive cultural values. Always under a watchful eye because of its 


importance, the Mi’kmaq and Maliseet peoples came to view the abundance of Atlantic salmon 


as a barometer of the overall health of the waters and indicator of the abundance of other riverine 


aquatic life.  Thus the recent loss of access to iBoF Salmon is viewed by Aboriginal peoples as 


impacting their cultural well-being and considered a serious setback to conservation practices. 


 
 
 







Recovery strategy for the inner Bay of Fundy Atlantic salmon [Final]  April 2010 
 


 18 


1.5.5 Cultural Significance to Local Communities 
 
Wild Atlantic salmon are highly prized by the recreational fisher and are valued by the general 


public as an indicator of healthy aquatic environments.  The long-range oceanic migrations that 


are a characteristic of most wild Atlantic salmon populations have lodged their place in the 


minds of Canadians.  The wild Atlantic salmon has a long history of cultural significance to local 


communities around the Bay of Fundy going well beyond its economic and recreational value. It 


has been a sign of the ritual of passing seasons, an emblematic creature that embodies mysterious 


knowledge, and a subject of artistic depiction and poetic expression.  A leaping wild Atlantic 


salmon sits atop the crest on the NB coat of arms, for example, and was featured in the original 


design on NB conservation license plates thus emphasizing the importance of preserving this 


valuable resource for future generations. There are numerous non-government associations 


focused on the conservation and management of wild Atlantic salmon including the international 


Atlantic Salmon Federation which includes regional offices and affiliate organizations in both 


NS and NB, such as the Nova Scotia Salmon Association and the New Brunswick Salmon 


Council. Most Atlantic salmon rivers around the inner Bay area also have individual river 


associations whose mission is to further the conservation of salmonid species and their 


environment in their particular river.  


 


1.6 Population Size and Trends 
 
The historical population size of Atlantic salmon in iBoF rivers likely exceeded 40,000 adults 


earlier in the 20
th


 century (COSEWIC 2006); abundance was reduced to as few as 250 adults by 


1999.  Given the low abundance in the two rivers in which adult returns are currently monitored 


(the Big Salmon and Gaspereau rivers) it is unlikely that abundance has subsequently increased. 


Although abundance has historically fluctuated widely, since 1989 wild iBoF Salmon have 


declined to critically low levels and are currently at risk of extinction. The Recovery Potential 


Assessment (RPA) concluded that population projections under current conditions indicate a 


very high probability that, without human intervention, iBoF Salmon will be extinct within 10 


years (DFO 2008a). 


 
The status of iBoF Salmon populations has typically been assessed using data from the two most 


studied rivers, the Big Salmon and Stewiacke. Recreational catch and effort data prior to the 


closure of these fisheries, electrofishing data from several rivers and adult fish counts on the 


Gaspereau River, NS, and Upper Salmon River, NB were also used to assess the species status.  


 
The size of the Stewiacke River population was estimated to be between 1,100 and 6,700 


returning adults during the 1960s and early 1970s (Gibson and Amiro 2003), with high 


variability from year to year (Figure 4). The estimated numbers of returns for the years 1997 to 


2001 are less than 50 per year, and it is unlikely that more than four salmon returned to the 


Stewiacke River in 2001. Taken together, the annual abundance estimates indicate a decline of 


more than 99% between 1967 and 2000, with most of the decline occurring in the early and mid 


1990s (about a 92% decrease from 1990 to 2000). An electrofishing survey in 2003 indicated 


that juvenile abundance has increased in this river as a result of the LGB program, although, 


based on adult counts in the Gaspereau and Big Salmon rivers, there is no evidence that 


increased juveniles have contributed to a marked increase in adult Atlantic salmon returns 
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(Gibson et al. 2004; Figure 6).  Adult abundance is not presently being monitored in the 


Stewiacke River. 
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Figure 4. Estimated number of Atlantic salmon (solid lines) returning to two index iBoF rivers 
from 1965 to 2002 (adapted from Gibson and Amiro 2003 and Gibson et al. 2003a). The dashed 
lines indicate the uncertainty associated with the estimates.  


 


The size of the Big Salmon River population was in the range of 1,000 to 4,000 salmon during 


the 1960s and early 1970s, but less than 100 fish are thought to have returned to this river since 


1996 (Gibson et al. 2003b). Similar to the Stewiacke River, adult salmon population estimates 


show a decrease of between 92% and 97% over the 30-year time period from 1967 to 2000, with 


the majority of that decrease in the early 1990s (Gibson et al. 2003b). The number of adult 


salmon returning to the Big Salmon River in 2003 was estimated at only 21 fish (Gibson et al. 


2004). Juvenile abundance in the Big Salmon River has, like that of the Stewiacke River, 


increased as a result of the LGB program (Figure 4). 


 
The abundance of adult salmon has also been monitored in two other rivers: the Gaspereau and 


Upper Salmon. On the Gaspereau River, NS, adult abundance is monitored by counts at a fish 
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ladder at the White Rock dam. In 2007, the number of salmon ascending this fish ladder was 


two, down from 102 in 1997. The number of adult salmon observed in the fall in the Upper 


Salmon River was recorded for 22 years between 1963 and 1994 (Amiro 2003). The highest 


recorded count was 1,200 fish in 1967 and 900 fish were counted in 1979. Counts from 1991 to 


1994 did not exceed 50 fish in any year. 
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Figure 5: Densities of juvenile Atlantic salmon (parr/100m2) in the Point Wolfe River (upper 
chart) and Upper Salmon River (lower chart), Fundy National Park, based on electrofishing at 6 
permanent sites per river since the early 1980’s (Parks Canada, unpublished data).  
 


Abundance of Atlantic salmon in other iBoF rivers was typically assessed by electrofishing to 


monitor juvenile abundance. Electrofishing surveys in the Point Wolfe and Upper Salmon rivers 


have been carried out by Fundy National Park staff since the early 1980s; the longest continuous 


juvenile density time series for any iBoF system. Results of these surveys are shown in Figure 5 


above.  Recent range wide electrofishing surveys were carried out in iBoF rivers from 2000 to 


2003 and are summarized by Gibson et al. (2003a, 2004). During 2002, a total of 246 sites were 


electrofished in 48 rivers (Figure 6). Fry were found in only four of 34 rivers without LGB 
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support, and parr were found in only 12 of these rivers. Where salmon were present in rivers 


without LGB support, average densities of fry and parr were very low (Figure 6). During the 


2003 survey, 112 sites were electrofished in 16 rivers. Salmon were captured in low densities in 


five of 10 rivers without LGB support. Densities are increasing in rivers with LGB support, but 


they remain low in many parts of these rivers.  Salmon were not observed in seven rivers that 


had contained salmon in 2000. This suggests ongoing river-specific extirpations in rivers without 


LGB support. However, the sampling intensity in some of these rivers was low, and it is possible 


that salmon were present at very low abundance but were not detected.  
 


While the overall prognosis for the iBoF adult population status is bleak, the increased 


abundance of juvenile salmon in rivers receiving LGB support (see section 2.7 of this document) 


indicates that this program has slowed or halted the decline of Atlantic salmon in these rivers.  In 


the Big Salmon River, adult abundance from 2005 to 2007 remains very low, but is higher than it 


was during the period from 2001 to 2004.  In 2003 and 2004, 43% and 35% respectively of the 


wild smolts migrating out of the Big Salmon River were progeny of salmon reproducing in the 


wild, indicating that salmon returning to this river do successfully reproduce. As such, the LGB 


program has potentially prevented the extirpation of salmon from some rivers, and has 


safeguarded against the loss of this distinct genetic lineage within salmon populations on the 


whole. 
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Figure 6. Densities of juvenile Atlantic salmon in inner Bay of Fundy rivers based on electrofishing during 2000, 2002 and 2003. 
The column “N” gives the number of electrofishing sites in each river in each year. The solid dot shows the median density (the 
middle value: half of the sites had equal or higher densities and half the sites had equal or lower densities). O’s mark rivers in 
which salmon were not captured. The box shows the inter-quartile range: half the sites had densities within this range. The 
whiskers (lines with square brackets) are drawn to the minimum and maximum densities observed each year. LGB supported 
rivers are where juvenile Atlantic salmon had been released since 1996. Densities outside the range of the graph are marked 
with an arrow. Rivers with blank spaces were not electrofished in those years (from Gibson et al. 2004). 
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1.7 Threats4 


 
1.7.1 Background 
 
The factors that have caused the collapse of wild Atlantic salmon populations in the iBoF since 


the 1980s are not well understood. The decline in abundance of Atlantic salmon in all rivers 


around the iBoF at roughly the same time suggests common factors are acting on all iBoF 


Salmon populations.  Analyses of  population dynamic trends in some of the larger iBoF rivers 


found that increased marine mortality was primarily responsible for the decline (Trzcinski et al. 


2004) and that this mortality continues to increase (Gibson et al. 2004).  


 
1.7.2 Assessment of Threats 
 
Assessment of threats responsible for the decline 
 
It is challenging to separate the roles of historical and current impacts in the decline of iBoF 


Salmon.  Atlantic salmon in the iBoF have experienced a long history of fishing (commercial, 


recreational and bycatch), habitat changes (e.g., poor forestry practices, barriers to salmon 


migration), chemical use in watersheds (e.g., agriculture), and other threats that have contributed 


to their decline and current status (COSEWIC 2006). 


 


Key threats responsible for the decline were identified by COSEWIC (2006) and further 


reviewed at the March 2008 RPA for iBoF Salmon (DFO 2008a).  Potential marine and 


freshwater threats described to date are (importance not implied by order):  


 


Marine threats: 


 


1. Aquaculture: interactions with farmed and hatchery salmon (e.g., genetic inbreeding, 


competition with escapees for food, parasite and disease outbreaks, and modified 


predator interactions);  


2. Ecological community shifts (increased predator abundance; lack of or reduced forage 


species);  


3. Environmental shifts (temperature shifts depressing ocean productivity; altered migration 


routes leading to decreased survival);  


4. Fisheries (excessive illegal and/or incidental catches); and 


5. Depressed population phenomena (lack of recruits to form effective schools). 


 


Freshwater threats:  


 


1. Changes in environmental conditions (e.g., climate changes leading to premature smolt 


emigration or decreasing freshwater productivity, and atmospheric changes increasing 


ultraviolet radiation and its impacts);  


2. Contaminants;  


3. Barriers to fish passage; and 


                                                 
4
 A definition of threat as utilized in this recovery strategy can be found in the Glossary of Terms in Appendix I of 


this document. 
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4. Depressed population phenomena (e.g., as a result of abnormal behaviour due to low 


abundance or because of inbreeding depression). 


 
Cumulative or synergistic interactions among threats are likely, but unknown.  Research on 


methods of prioritizing threats to iBoF Salmon is ongoing.  


 
Assessment of threats to persistence and recovery 
 
Model predictions, together with the extremely low return rates observed in both the Gaspereau 


and Big Salmon rivers (on opposite sides of the Bay of Fundy) indicate that the factor(s) limiting 


population recovery for iBoF Salmon act during the marine life stage and therefore have 


repercussions on a regional scale. Should marine survival return to healthier, pre-mid 1980s 


levels, then disturbances to freshwater habitat that affect the productive capacity of iBoF Salmon 


(e.g., rate and level of smolt production) will become the dominant factors in their recovery. For 


this reason, this recovery strategy addresses both regional marine and freshwater threats to iBoF 


Salmon populations, focusing on those that are most likely to limit persistence and recovery. 


These threats are summarized below and discussed in greater detail in the RPA document (DFO 


2008a) and threats research document (Amiro et al. 2008).  Mitigation measures and alternatives 


to address specific threats identified in this section were also reviewed at the RPA. 


 
1.7.3 Marine Threats 
 
Aquaculture:  Interactions with farmed and hatchery salmon 
 
The development of salmon farming in coastal areas of the Bay of Fundy and Gulf of Maine over 


the last 20 years may have increased the transmission of disease and parasites (e.g., infectious 


salmon anemia [ISA] virus, sea lice) to wild salmon.  Some wild salmon intercepted near salmon 


farms in the Bay of Fundy have been ISA positive (Carr and Whoriskey 2002), whereas others 


have been clear of parasites or diseases (Lacroix and Knox 2005).  Although evidence linking 


disease outbreaks with the recovery potential of iBoF Salmon is lacking, outbreaks of diseases 


and parasites in salmon farms have been linked to increased mortality of nearby wild salmon 


stocks in the northeast Atlantic (Johnsen and Jensen 1994, Grimnes and Jakobsen 1996; Finstad 


et al. 2000).  


 
There is concern that the development of salmon farming has led or could lead to the loss of 


genetic fitness due to mixing of farmed escapees with wild salmon. At about the time that iBoF 


wild salmon were declining, the Atlantic salmon fish farming industry was rapidly growing in 


the Bay of Fundy (Amiro 1998, Chang 1998) and escapees of farmed Atlantic salmon into rivers 


began to be recorded (e.g., Carr et al. 1997; Stokesbury and Lacroix 1997; Lacroix and 


Stokesbury 2004). Because interbreeding is known to have a significant negative effect on the 


ability of salmon to survive in the wild, the extent and magnitude of the impacts of fish farming 


on iBoF Salmon needs to be determined given its potential to limit recovery.   


 


The abundance of predators, such as seals and birds, near Atlantic salmon farms in the Bay of 


Fundy may be a source of post-smolt mortality (Lacroix et al. 2004) potentially limiting recovery 


of iBoF Salmon (Amiro 1998). 
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Ecological community shifts 
 
Ecological changes in the Bay of Fundy or other marine habitat areas used by iBoF Salmon 


could potentially influence survival at sea; however such changes were not well documented 


during the period when the populations declined.  One study evaluating factors affecting 


migration, growth and survival of young salmon in the Bay of Fundy and Gulf of Maine led to 


the conclusion that environmental conditions and food supply were not limiting during their first 


few months at sea (Choi et al. 2004).  Given the large dietary range of post-smolts, it is unlikely 


that food limitations have had an important role in the populations’ decline. 


 


While not studied specifically for the iBoF Salmon, predation has been identified as a significant 


source of marine mortality in salmonids especially at the post-smolt stage shortly after leaving a 


river (Montevecchi et al. 2002; Hansen et al. 2003; Middlemas et al. 2003).  Evidence regarding 


the importance of predation is however conflicting. For example, salmon were not observed in a 


Bay of Fundy survey of spiny dogfish stomach contents (P. Amiro, DFO, pers. comm.) even 


though this species is known to prey on post-smolt. (Lacroix and Knox 2005).   


 
Environmental shifts 
 
The largest increases in sea surface temperature around the globe have occurred in the North 


Atlantic, and a decrease in primary productivity has been attributed to these increases (Gregg et 


al. 2003).  Environmental conditions in the ocean are known to influence salmon migration, 


growth, and survival. Temperature cycles have been linked with historical catches of adult 


salmon (Friedland et al. 2003) and it has been suggested that climate change may be a factor 


contributing to the current declines of Atlantic salmon in the North Atlantic, although the 


mechanisms are not clear.  Nevertheless, a recent analysis of mortality of iBoF Salmon while at 


sea did not find correlations between either the North Atlantic Oscillation Index or sea-surface 


temperature. 


 


It has also been suggested that changing environmental conditions may impact migration routes 


and decrease survival. Historically, many iBoF Salmon tag returns came from the Quoddy region 


in the Bay of Fundy, although recently few salmon appear to be entering this area. It is not 


known whether this difference is related to changing migration patterns, given that summer 


temperatures in the Bay of Fundy are thought to provide suitable habitat for salmon. 


Temperature is not known to have changed to an extent that would cause a major increase in 


iBoF Salmon mortality. 


 
Fisheries: Marine-Estuarine  
 
In the Bay of Fundy, salmon post-smolts have been intercepted by Atlantic herring (Clupea 


harengus harengus) weirs (Jessop 1976; Lacroix et al. 2004), although the harvest of salmon in 


herring weirs is prohibited and many herring weirs are no longer operational.  In the remaining 


weirs, the numbers of salmon captured are small and the occurrences are low. Nonetheless, 


because of the low population sizes, the overall impact of even small amounts of by-catch 


remains uncertain.   
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Four marine fisheries in the Bay of Fundy were identified in one study as having a high potential 


of capturing salmon: gaspereau, shad, herring and mackerel gill net (Loch et al. 2004).  Measures 


to minimize the risk of incidental catch and mortality of salmon have been developed (e.g., 


season and area restrictions, enforcement, live release).  In addition, some existing and new 


commercial fisheries in the Bay of Fundy and Gulf of Maine, where iBoF Salmon post-smolts 


spend an extended period of time, could impact salmon.  Records indicate that there is potential 


for salmon by-catch in high-head weirs and the recreational fishery for striped bass, although the 


extent of this impact is unknown.  


 
Depressed population phenomena  


 
It has been suggested that schooling behaviour acts as a predator defence for some marine fishes 


and reduces predation risk (Pitcher and Parrish 1993).  Although the losses of post-smolts in 


coastal areas of the Bay of Fundy cannot be attributed directly to predators, the consistently low 


catches of post-smolts in individual trawl sets during surveys conducted in the Bay of Fundy and 


Gulf of Maine in 2001-2003 (Lacroix and Knox 2005), suggests they may have been too scarce 


to form large schools. It is not known whether iBoF Salmon populations historically formed 


schools, and, if so, there is no evidence to suggest that they have lost the ability to effectively 


school.  


 
1.7.4 Freshwater Threats 
 
Habitat Quality: Changes in environmental conditions  
 
Habitat in spawning rivers is threatened by the effects of agriculture, urbanization, poor forestry 


practices, mining, road building and other factors related to human activities. Decreased smolt 


production due to habitat degradation, low pH, and temperature increases have been observed 


elsewhere, but overall impacts on iBoF Salmon have not been quantified.  Nonetheless, the 


success of the LGB program in increasing the number of juvenile salmon in iBoF rivers (Gibson 


et al. 2004; Flanagan et al. 2006) indicates that freshwater habitat quality is sufficient to 


maintain populations despite ongoing degradation.  


  
Habitat Quality: Contaminants 
 
There has been increasing concern that pesticides and environmental contaminants may have an 


effect on the survival of Atlantic salmon in freshwater (e.g., NMFS 2005). A number of recent 


experiments have provided evidence of a negative association between exposure to various 


contaminants in freshwater and subsequent survival at sea (e.g., Moore et al. 2003; Waring and 


Moore 2004).  Agricultural activities occur in many iBoF watersheds, especially those of the 


Petitcodiac, Stewiacke, Salmon, and Cornwallis rivers, resulting in the runoff of nutrients and 


pesticides. Research is recommended to determine whether the levels of pesticides and other 


contaminants (e.g., heavy metals, sewage) in iBoF habitat are influencing salmon survival. 
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Habitat Quality and Quantity: Barriers 
 
Barriers exist on at least 25 major rivers around the Bay of Fundy.  In the iBoF, causeway-dam 


type barriers on the Petitcodiac, Shepody, Avon, Great Village, Chignois and Parrsboro rivers 


are among the most substantial (Amiro et al. 2008a). Causeway-dams also exist on other 


watersheds in the inner Bay as well, for example on the Memramcook River. These barriers have 


caused or are thought to have caused a wide range of ecological effects on the rivers and their 


estuaries (Wells 1999).   


 
Construction of the Petitcodiac River causeway in 1968 largely obstructed the passage of adult 


salmon and smolt and is estimated to have reduced the total iBoF Salmon production by at least 


20 percent (National Recovery Team 2002, Locke et al. 2003). In turn, this decrease in 


production may have affected the persistence of the entire iBoF DU (Hutchings 2003), 


particularly if straying and mixing of wild salmon among rivers is important for population 


viability as suggested by Fraser et al. (2007).  


 
Depressed Population Phenomena 
 
Population genetic theory predicts that smaller populations are more likely to disappear than 


larger populations because there is little variability in their genetic makeup thereby rendering 


them less able to respond to environmental change and increasing susceptibility to inbreeding 


depression (Consuegra and Nielsen 2007). Re-colonization of rivers that have small populations 


with comparatively few individuals will almost certainly lead to low genetic variability (Elliot 


and Reilly 2003). The degree to which genetic diversity is lost and the associated potential for 


inbreeding, is dependent on the severity of population decline and its duration (Consuegra and 


Nielsen 2007).  


 
Based on historical fluctuations in commercial landings as well as past construction of mill dams 


that block access to spawning areas, iBoF Salmon are thought to have survived through periods 


of low abundance in the past. It is of note, however, that historical population decreases are not 


thought to have been as severe as present declines, thus allowing for recovery following past 


periods of low abundance. 


 
1.7.5 Threats from Local Conditions 
 
The threats described above are those that may act on all iBoF populations in a manner that 


influences recovery.  However, iBoF Salmon populations are also affected by local conditions 


which may act on populations within individual rivers and which could impact recovery if 


survival in the marine environment increases (Trczinski et al. 2004).  Some mortality can occur 


when developments, e.g., hydroelectric, do not provide adequate facilities for fish passage or 


when fish do not use these facilities. Similarly, water management for power generation, water 


extraction for irrigation, flood control, commercial and domestic water supplies, and effluent 


discharges are in place in many iBoF rivers and impact salmon habitat. The Habitat Protection 


Provisions of the Fisheries Act are a tool used to avoid or minimize local effects to fish habitat.  
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2. RECOVERY 
 


2.1 Recovery Feasibility 
 
Modeling for iBoF Salmon indicates that annual marine survivals are now below those required 


for population replacement. The LGB program has been a principal activity used to support iBoF 


Salmon survivorship.  The LGB is a captive breeding and rearing program designed to minimize 


the loss of genetic variation and fitness in the remnant populations.  Analysis of the effects of the 


LGB program on population viability and recovery indicate that, although iBoF Salmon will 


rapidly become extinct without the LGB program, with the program in place, populations are 


expected to persist in the longer term, albeit at a low population size. Analysis further indicates 


that the recovery of iBoF Salmon is likely to be possible if there is an increase in marine 


survival. As noted elsewhere in this document, the causes of low marine survival are not well 


understood. It is possible that increased marine survival could occur if the sources of the severely 


increased marine mortality are discovered and remedied (reduced or mitigated), the causes of 


marine mortality naturally abate, or iBoF Salmon develop a successful life history strategy to 


increase survival in the present marine environment.  


 


DFO is of the opinion that recovery may be feasible if research can advance the understanding of 


marine survival, and if implementation of appropriate mitigation measures can remedy factors 


most limiting recovery, or if successful alternative life history strategies can be identified, 


evaluated and supported
5
. Therefore, despite the uncertainty regarding the causes of low marine 


survival and hence recovery feasibility, DFO is of the opinion that it would be premature to 


conclude that recovery is not feasible without further effort to understand limiting factors. This 


recovery strategy will proceed in the interim on the premise that recovery is feasible. Feasibility 


will be reviewed based on the success of research and recovery efforts and understanding of 


limiting factors. In the meantime, population viability (i.e., survival) is dependent on the 


supportive rearing and breeding program, a function of the LGB. 


 
2.1.1 Biological feasibility  
 
The rich data series available for iBoF Salmon populations has been used to construct biological 


life history models. These models indicate that the population is not presently viable without the 


intervention of the LGB program, apparently because of very high rates of marine mortality. To 


date, the LGB program has been successful at collecting individuals from the residual native 


populations, adequately perfecting captive rearing techniques and ultimately increasing the 


abundance of juveniles in the wild. A recent DFO Science review (DFO 2008b)  indicates that 


the LGB program is viable as a mechanism for contributing to the survival of the population, but 


that recovery will only be achievable if marine survival increases (see discussion below). 


 


Freshwater habitat remains largely unchanged since the collapse of the population in the late 


1980s and is not thought to be limiting the recovery of iBoF Salmon despite the ongoing threats 


of habitat degradation and loss.  There appears to be an abundance of quality freshwater habitat 


                                                 
5
 This statement refers to the possibility of using Atlantic salmon with a certain set of behavioral, physiological, 


biochemical or morphological attributes that would allow for survival and successful reproduction in iBoF rivers 
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conducive to salmon reproduction and successful stocking of LGB progeny has proven that the 


freshwater habitat remains functional.  Although the marine habitats occupied by iBoF Salmon, 


especially during the winter months, are less well know than those for freshwater, there is 


evidence that iBoF Salmon move throughout most of the Bay of Fundy during their marine phase 


(DFO 2008a). Temperature is currently the best indicator of marine habitat quality for iBoF 


Salmon, and although marine habitats occupied during the winter months remain unknown, 


habitat within an acceptable temperature range for Atlantic salmon and its principal prey species 


appears to be widely available for much of the year.  Therefore, with the exception of low marine 


survival, which can be partially mitigated through the LGB program, life history characteristics 


and habitat attributes appear sufficient for population recovery to be biologically feasible.  


 
2.1.2 Technical feasibility 
 
The LGB program was initiated for iBoF Salmon in 1998, with the goal of preserving the 


remnant populations and remaining genetic diversity of the species. Technical expertise and 


infrastructure exists to operate the LGB program. DFO currently maintains LGBs at the 


Mactaquac (in NB), Coldbrook and Mersey (in NS) biodiversity facilities.  The principal 


populations maintained are those of the Big Salmon, Stewiacke, and Gaspereau rivers as well as 


the Point Wolfe and Upper Salmon rivers within Fundy National Park and a few other iBoF 


rivers.  Residual wild juvenile salmon have been successfully raised to maturity in captivity and 


their young have been observed to survive in the wild to become smolts at viable rates.  Stocked 


LGB juveniles have been recaptured from the wild and raised to maturity, pedigree–based 


breeding has been conducted, and the resulting eggs incubated to rear a subsequent generation. 


The technical aspects of the program have been adequately resolved and a variety of life stages 


of iBoF Salmon have been held in captivity or released. Monitoring of juvenile salmon in the 


wild has confirmed that the population can be continued through this process of bypassing the 


marine phase of the life cycle.  The program has been successful at increasing the abundance of 


juveniles in the wild and substantially reducing extinction risk.
6
 However, the LGB program 


alone is not expected to achieve recovery of this population. Recovery will only be achieved if 


the causes of high marine mortality can be identified and remedied.  


 


Success in population maintenance has allowed research to begin to explore sources of high 


marine mortality, and ultimately to evaluate what management measures are required to achieve 


recovery. Potential causes of high marine mortality are discussed elsewhere in this document and 


during the iBoF Salmon RPA. The RPA also discussed potential mitigation measures and 


alternatives to address specific threats which are described in the Science Advisory Report (DFO 


2008a).  Some of the factors potentially contributing to low marine survival may be remediable, 


while others may not. Many management measures will require collaboration between multiple 


agencies and groups.  Some measures are already being implemented.  


 


 


 


 


                                                 
6
 Benchmarks have been set to evaluate the effectiveness of the LGB program (see Appendix III – LGB Evaluation 


Benchmarks).  Further details on the captive breeding program and its activities can be found in the Actions 


Completed or Underway section of this Recovery Strategy (see page 42).    
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2.2 Recovery Goal 
 
IBoF Salmon is currently dependent on supplementation from the LGB program for survival.  


Recovery would require identifying and remedying the causes of the low marine survival or 


identifying alternative life history strategies which could be evaluated and supported.  


Correspondingly, the overarching recovery goal for iBoF Salmon is to: 


 


re-establish wild, self-sustaining populations as required to conserve the genetic 


characteristics of the remaining anadromous iBoF Atlantic salmon 


 


The RPA for iBoF Salmon (DFO 2008a) recommends that recovering populations in as many 


rivers as feasible will increase the probability that the iBoF Salmon population assemblage will 


become self-sustaining in the long term.  Historically, the species inhabited at least 32 rivers 


around the inner Bay of Fundy (as supported by recreational catch data). However, to date 


salmon have virtually disappeared from those rivers not receiving LGB support.  The RPA 


recommends that a large subset of the 32 rivers where Atlantic salmon have historically been 


caught be selected as a recovery distribution target based on scientific criteria, recognizing that 


there may be limitations to re-establishing populations in all 32 rivers, particularly in the short 


term. Given these limitations, this recovery strategy adopts population and distribution objectives 


that are considered ambitious but achievable for the next five years and describes a longer term 


target to strive for, should marine survival increase.   


 
2.2.1 Five Year Target7 


 


Conserve the genetic characteristics of the few remaining anadromous iBoF Atlantic 


salmon populations in order to  progress towards re-establishing self-sustaining 


populations to their conservation levels
8
 in the following 10 river systems that contribute 


to the LGB program: Gaspereau, Stewiacke, Debert, Folly, Great Village, Portapique, 


Economy, Upper Salmon, Point Wolfe and Big Salmon   


 


This target recognises that mortality of iBoF Salmon currently occurs primarily in the marine 


environment and thus short term persistence is contingent on the LGB program.  This short term 


target represents approximately 33% of the measured accessible habitat and will be used to 


prioritize recovery efforts. It will also serve as a realistic benchmark to evaluate recovery success 


during the five year review of progress towards the implementation of this recovery strategy in 


2014. Re-establishing self-sustaining populations in the above-noted ten rivers would be 


considered the minimum required to conclude that success had been achieved in attaining 


recovery goal.  


 


 


                                                 
7
 Paragraph 41(1)(d) of SARA requires that recovery strategies include “a statement of the population and 


distribution objectives that will assist the recovery and survival of the species…”. The five year target presented in 


section 2.2.1 of this document is intended to constitute the statement of population and distribution objectives under 


SARA for this recovery strategy.  
8
 The number of salmon required to produce an egg deposition of 2.4 eggs/m


2 
of habitat, a value thought to optimize 


juvenile production in freshwater. 
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2.2.2 Long Term Target 
 
As noted above, there are challenges to re-establishing iBoF salmon populations in a larger 


subset of rivers in the short term.  Nonetheless, it is recognized that it would be desirable to do so 


in the longer term should marine survival increase, making more widespread recovery feasible. 


The following long term target has therefore been developed: 


 
Conserve the genetic characteristics of the few remaining anadromous iBoF Atlantic 


salmon populations in order to  re-establish self-sustaining populations of iBoF Atlantic 


salmon to a conservation level of 9,900 spawning adults distributed throughout the 


following 19 river systems:  Gaspereau, Shubenacadie, Stewiacke, Salmon (Colchester), 


North (Colchester), Chiganois, Debert, Folly, Great Village, Portapique, Bass 


(Colchester), Economy, Harrington, Apple, Maccan, Petitcodiac, Upper Salmon, Point 


Wolfe and Big Salmon  


 


This target recognises that once marine survival rates for iBoF Salmon improve, recovery efforts 


in a greater number of rivers will become increasingly valuable for long term population self 


sustainability.  The RPA recommends that a recovery target incorporate: 


 abundance components for both specific rivers and the entire area where iBoF Salmon 


occur, and  


 a distribution target for a set of specific rivers in which salmon would be recovered.  


 


The RPA considers 9,900 spawning adults to be a reasonable abundance target for iBoF Salmon.  


This abundance target represents about 25% of the past abundance of salmon in this area, and 


about 100 times the current abundance of wild adults. 


 


In identifying the distribution component of the target, the following six science-based criteria 


are outlined in the RPA to guide the selection of rivers that should be given the highest priority 


in recovery efforts. The first three criteria are considered to be the most important. 


 


1. Represent each of the three unique subunits: Minas Basin, Gaspereau River, and 


Chignecto Bay. 


2. Include rivers with large areas of habitat (>10% of the total measured area). 


3. Include rivers with residual native populations that contribute to the LGB. 


4. Represent local habitat variation within the Minas Basin and Chignecto Bay regions. 


5. Include rivers with higher productivity per unit area and productive capacity. 


6. Maintain metapopulation structure by increasing the number of rivers in which salmon 


are recovered. 


 


Accordingly, all rivers that directly met criteria 1, 2, and 3 were included in the long-term 


distribution target for iBoF Salmon.  Because the RPA advises that recovery of a greater number 


of rivers increases the probability of salmon becoming self sustaining, additional rivers were also 


included to address criterion 5 (e.g., rivers with productivities >100,000 parr and >15 parr per 


unit area).  Although criteria 1, 2, 3 and 5 were the primary basis for identifying the selection of 


19 rivers, rivers were also assessed against Criteria 4 and 6, which relate to local variation and 
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metapopulation, respectively. Although there are no measures readily available to determine 


which rivers should be added based on these two criteria, the fact that greater than 85% of 


measured accessible habitat is included in the long term distribution target should help to ensure 


adaptation to local variation and metapopulation structure.  


 


Both the abundance and distribution targets will be re-evaluated in five years and may be revised 


to take into account new information or changing conditions. It is difficult to specify an exact 


timeline for the long term target but it is not expected to be achieved in less than three 


generations. The generation time for iBoF Salmon is approximately 4 years (COSEWIC 2006). 


 


2.3 Recovery Objectives and Approaches 
 
Creating and maintaining the necessary conditions to conserve the genetic characteristics of iBoF 


Salmon and re-establish wild self-sustaining populations will be accomplished by implementing 


the following five prioritized objectives: 


 
  Objective 1: Conserve iBoF Salmon genetic characteristics and re-establish self-


sustaining populations to iBoF rivers. 
 
  Objective 2: Identify and remedy anthropogenic threats limiting survival and/or 


recovery of iBoF Salmon in the marine environment. 
 


  Objective 3: Identify and remedy anthropogenic threats limiting survival and/or 


recovery of iBoF Salmon in the freshwater environment. 
 


  Objective 4: Assess population status, sustainability, and recovery feasibility. 
 


  Objective 5: Communicate and increase the general awareness of the status and 


recovery of iBoF Salmon. 
 
The recovery objectives are to be achieved through a number of associated approaches which 


provide both the direction and flexibility for achieving the desired recovery goals for iBoF 


Salmon. These approaches are designed to provide sufficient detail to facilitate the application of 


SARA, and to assist the next step of recovery planning, which is the development of action 


plans. Implementing the recommended approaches will require collaboration among 


governments, independent experts, Aboriginal peoples, industry, non-governmental and 


conservation organizations, other stakeholders and interested parties. Potential partners for each 


recommended approach, either individually or collectively, will be identified in the action 


plan(s). 


 


Objective 1: Conserve iBoF Salmon genetic characteristics and re-establish self-sustaining 


populations to iBoF rivers. 
 
Rationale: Numbers of wild Atlantic salmon in iBoF rivers have declined to critically low levels 


and are currently at risk of extinction. The RPA concluded that population projections under 


current conditions indicate a very high probability that, without human intervention, iBoF 
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Salmon will be extinct within 10 years (DFO 2008a). To date, the primary activity that has been 


used to conserve genetic diversity and fitness of iBoF Salmon has been the LGB program. 


Populations from ten rivers have been brought into LGBs and represent the last vestiges of the 


iBoF Salmon. These will be the first to be targeted for re-establishment to self-sustainability. The 


protection of these few residual populations is critical to recovery. Maintaining sufficient 


individuals through the use of the LGBs, which includes harbouring representative families in 


biodiversity facilities and the wild, and prescribing mating strategies for the production of fish 


for both release and retention, is believed necessary to minimize the loss of genetic variation and 


the accumulation of inbreeding, as well as to minimize the loss of fitness.   


 
Approaches:  


1. Provide salmon with appropriate genetic characteristics for re-colonization of iBoF 


rivers designated for recovery. 


2. Conserve the genetic characteristics of the residual populations from the Chignecto Bay 


and the Minas Basin (specifically Gaspereau, Stewiacke, Debert, Folly, Great Village, 


Portapique, Economy, Upper Salmon, Point Wolfe and Big Salmon). 


3. Use Live Gene Bank strategies to conserve iBoF genetic characteristics and re-establish 


self-sustaining populations in iBoF rivers. 


 
Objective 2: Identify and remedy anthropogenic threats limiting survival and/or recovery of 


iBoF Salmon in the marine environment. 
 
Rationale: Current marine survival rates for iBoF Salmon are the lowest on record. While it is 


known that iBoF Salmon do not migrate to the North Atlantic as do outer Bay of Fundy 


populations (with the exception of the Gaspereau River population) and that they appear to 


frequent the inner and outer Bay during their first summer at sea, nothing is known of their 


whereabouts during the subsequent fall and winter months (maturing grilse) and year (non-


maturing grilse or potential repeat spawners). Identifying factors preventing or limiting recovery 


is then contingent upon determining the whereabouts of iBoF Salmon after their first months at 


sea.   


 
Approaches: 


1. Determine marine habitat quality, quantity and use by iBoF Salmon populations.  


2. Preserve and recover marine habitat. 


3. Identify and evaluate marine threats that could limit iBoF Salmon survival and/or 


recovery. 


4. Reduce or mitigate marine threats that could limit iBoF Salmon survival and/or recovery. 


 


Objective 3:  Identify and remedy anthropogenic threats limiting survival and/or recovery of 


iBoF Salmon in the freshwater environment. 
 
Rationale: The collective losses to the iBoF Salmon population have occurred principally at sea. 


The causative factor(s) and feasibility of overcoming these losses are currently unknown. Should 


marine survival increase, the freshwater habitat must be in sufficient quality and quantity to 


support increased returns of sea-run adults.  Consequently, the freshwater habitat quality and 


quantity must continue to be assessed, protected, and where necessary rehabilitated.  As well, 
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freshwater habitat threats potentially limiting recovery must be identified and mitigated to ensure 


that freshwater habitat will not pose a limiting factor for self-sustainability should marine 


survival increase. 


 


Approaches: 


1. Continue to review and determine freshwater habitat quality, quantity and use by iBoF 


Salmon populations.  


2. Preserve and recover freshwater habitat. 


3. Identify and evaluate freshwater habitat threats that could limit iBoF Salmon survival 


and/or recovery. 


4. Reduce or mitigate freshwater threats that could limit iBoF Salmon survival and/or 


recovery. 


 


Objective 4: Assess population status, sustainability, and recovery feasibility.  
 


Rationale: A measure of success for the recovery strategy is the self-sustainability of iBoF 


Salmon populations. An annual review of the activities undertaken as steps towards achieving 


the recovery targets will provide a means of monitoring the status of the respective recovery 


approaches. Because the life cycle of iBoF Salmon is approximately 5 years, a reassessment of 


recovery feasibility and a review of progress towards the recovery goal will be completed within 


5 years and in every subsequent 5-year period. 


 
Approaches: 


1. Continue to review and update the annual status of populations where information is 


available. 


2. Periodically, (as prescribed in the recovery strategy and companion action plan(s), i.e. 


every 5 years) evaluate recovery strategy success, review progress towards attaining self-


sustainable populations, and assess the feasibility of recovery.  


 
Objective 5: Communicate and increase the general awareness of the status and recovery of 


iBoF Salmon. 
 
Rationale: All levels of government, Aboriginal peoples, industry, non-government and 


conservation organizations, other stakeholders, and the general public need to be involved in 


activities that support the population’s survival and recovery. In addition to raising general 


awareness, engaging stakeholders that directly or indirectly interact with the population will 


contribute to a successful recovery framework. 


 
Approaches: 


1. Involve governments, non-government and conservation organizations, other 


stakeholders, Aboriginal Peoples, industry and the general public in the planning and 


conduct of recovery initiatives. 


2. Communicate with the relevant stakeholders on the status of recovery efforts in a manner 


that demonstrates how their behaviours can affect recovery. 
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2.4 Performance Indicators 
 
Measurable performance indicators are an important component of the recovery evaluation for 


the iBoF Salmon populations. A review of progress towards a recovery goal should be completed 


within 5 years and in every subsequent five-year period to: 1) gauge the extent that recovery 


activities are successful in contributing to the stated recovery goal for the species; 2) measure the 


extent to which progress has been made towards the achievement of each of the objectives; and 


3) provide feedback on what changes are required to improve effectiveness. The evaluations 


should be carried out using a series of performance measures including but not limited to those 


outlined in Table 1 below.  


 
Table 1. List of general indicators of progress to assist in determining the extent that 
recovery is being achieved. Each set of indicators corresponds to a specific recovery 
objective. 


Recovery Objectives Indicators of Progress 


1- Conserve iBoF Salmon genetic 


characteristics and re-establish self-


sustaining populations to iBoF rivers. 


 


 number of river populations persisting, with and without LGB 


support; 


 success in maintaining a full complement of year-classes, 


representative of the Chignecto Bay and Minas Basin (including 


Gaspereau River) populations  in the LGB;  


 confirmation that loss of genetic diversity by the populations in the 


wild and in captivity relative to the diversity noted in the founder 


collection has been minimized; and 


 loss of adaptive traits by inbreeding / outbreeding depression or 


unintentional loss of distinct populations within a river has been 


mitigated. 


 


2- Identify and remedy anthropogenic 


threats limiting survival and/or recovery of 


iBoF Salmon in the marine environment 


(see section 1.7.3 Marine Threats) 


 


 extent that our understanding of ocean distribution and habitat use 


by iBoF Salmon has increased; 


 contribution of the research program towards the identification of 


threats that could be preventing or limiting recovery; and 


 success of mitigative measures for overcoming identified threats. 


3- Identify and remedy anthropogenic 


threats limiting survival and/or recovery of 


iBoF Salmon in the freshwater 


environment (see section 1.7.4 Freshwater 


Threats) 


 extent and status of the habitat inventory (i.e., amount, location and 


condition of freshwater habitat in all iBoF rivers); 


 extent to which habitat quality, in terms of salmon production 


capabilities, has been assessed;  


 success of mitigative measures for overcoming identified threats; 


and 


 confirmation that the quality and quantity of habitat (freshwater 


and marine) has been maintained. 


 


4- Assess population status, sustainability, 


and recovery feasibility.   


 


 annual status of populations where information is available; 


 non-genetic and non-habitat related threats identified; 


 non-genetic and non-habitat related threats reduced and 


mitigated; and 


 recovery strategy success, progress towards attaining self-


sustainable populations, and the feasibility of recovery have been 


reviewed as indicated in the strategy. 


 


5- Communicate and increase the general 


awareness of the status and recovery of 
 governments, non-governement and conservation organizations, 


other stakeholders, Aboriginal Peoples, industry and the general 
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iBoF Salmon   public are involved in the planning and conduct of recovery 


initiatives.  


 relevant stakeholders are aware of how their actions potentially 


affect iBoF Salmon. 


 relevant stakeholders are clear on how the Species at Risk Act is 


being used to protect iBoF Salmon. 


 
2.5 Critical Habitat 
 
Critical habitat as defined under section 2 of SARA is the “habitat necessary for the survival or 


recovery of a listed wildlife species and that is identified as the species’ critical habitat in the 


recovery strategy or in an action plan for the species”.   


 
Atlantic salmon require a variety of both freshwater and marine habitats to complete a life cycle, 


and as a salmon grows to maturity, habitat requirements change.  Freshwater habitat types and 


uses are well known for Atlantic salmon, however marine habitat requirements for iBoF Salmon 


are much less well known.  Below are a description of freshwater critical habitat for iBoF 


Salmon and a schedule of studies to help define areas of marine critical habitat. 


 
2.5.1 Freshwater Areas of Critical Habitat 
 
In the case of iBoF Salmon, freshwater habitat is not limiting recovery at present (Amiro et al. 


2008b).  Not all iBoF Salmon freshwater habitat is critical because there is more freshwater 


habitat available than is required to achieve survival and recovery.  As noted elsewhere in this 


document, the LGB program is essential to the current persistence of iBoF Salmon.  Following 


this, freshwater habitats in the ten rivers that contain residual native populations and contribute 


to the LGB program are considered the most important to achieving the recovery objectives for 


this species. Accordingly, this recovery strategy identifies freshwater critical habitat for iBoF 


Salmon within those ten rivers.  
 


The Gaspereau, Stewiacke, Debert, Folly, Great Village, Portapique, Economy, Upper Salmon, 


Point Wolfe and Big Salmon rivers contain freshwater critical habitat for iBoF Salmon. 


Freshwater critical habitat consists of riffles, runs and staging or holding pools found below 


complete natural barriers (i.e., waterfalls) in these ten rivers (and their tributaries) (Figure 7; 


Appendix IV).  Riffles, runs and staging or holding pools found below complete natural barriers 


encompass a significantly large portion of the 10 rivers. Importantly, substantial portions of the 


Point Wolfe and Upper Salmon rivers are within the boundaries of Fundy National Park (FNP; 


Figure 7; Appendix IV).  All parts of these rivers within FNP that are accessible to salmon are 


considered critical habitat.  This is due to the fact that within FNP there is no accessible river 


habitat that does not meet the physical description of critical habitat.  
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Figure 7. Location of inner Bay of Fundy watersheds containing critical habitat. For a detailed 


view of each watershed refer to Appendix IV. Source: Watershed boundaries were defined using 


contours, lakes and rivers from 1:50,000 National Topographic Database maps and are intended 


to be guidelines only. 
 


 


What follows is a description of iBoF Salmon habitat preferences and requirements that are 


common for all types of freshwater habitat (i.e., temperature, gradient, etc).  In addition, 


descriptions of the specific habitats found within the 10 rivers listed above that are considered to 


be critical (i.e., riffles, runs and pools) and their unique features are also provided.  Access to and 


between critical habitat is an important determinate of growth, survival and lifetime reproductive 


success and therefore, connectivity between habitat types is also considered. 
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General Habitat Requirements 
 
Atlantic salmon require several different habitats to complete a life cycle (Table 2).  The major 


freshwater habitat types for Atlantic salmon serve as feeding, overwintering, spawning, early 


life-stage nursery and rearing habitats (Gibson 1993, Armstrong et al. 2003).   


 
Atlantic salmon freshwater habitat preferences include streams that are generally clean, cool, and 


well oxygenated, characterized by moderately low (2 m/km) to moderately steep (11.5 m/km) 


gradients (Elson 1975), bottom substrates composed of assorted gravel, cobble and boulder, pH 


values greater than 5.5 (Amiro 2006) and low (<0.02%) silt loads (Julien and Bergeron 2006). 


Highest population densities and productivities are associated with rivers that have moderate 


summer temperatures (15 and 25C) and moderate flows (Jones 1949, Elson 1974, Gibson 


2002). Parr growth occurs at temperatures above 7C (Allen 1941) and juveniles feed on 


invertebrate drift.  Stream gradient is a good indicator of habitat quality, with optimal gradients 


ranging from 0.5 to 1.5% (Amiro 1993, Amiro et al. 2003).  Salmon prefer stable stream 


channels that develop natural riffles, rapids, pools and flats which are utilized during different 


life stages.  


 
Table 2. General descriptions of temporal and spatial freshwater habitat requirements for 
Atlantic salmon for eight life stages (adapted from Amiro et al. 2003). 


Life Stage 


Age from 
egg 


deposit 
(months) 


 
Time 


Freshwater Habitat 


Start Stop Substrate Locations Function 


Egg 0 to 6 Nov. March 
loose gravel and 


cobble 


all river and 


tributaries 


egg deposition and 


incubation 


alevin 6 to 7 April May 
interstitial space in 


gravel and cobble 


all river and 


tributaries 
early development 


Fry 8 to 12 May April 
gravel, cobble and 


boulder 


all river and 


tributaries 


1
st
 year growth and 


overwintering 


1+ parr 12 to 36 May May cobble and boulder 
all river and 


tributaries 


2
nd


 year growth and 


overwintering 


2+ parr 26 to 36 May May cobble and boulder 
all river and 


tributaries 


3
rd


third year 


growth and 


overwintering 


3+ &> parr 36 to 48+ May May cobble and boulder 
all river and 


tributaries 


growth and 


overwintering 


smolt 
28, 38 and 


50 
May July all lower reaches 


feeding and 


migration 


adult 
38, 50 and 


62 
Dec. April varied 


all river – 


deeper water 


staging for 


spawning and 


overwintering 


 
 
Riffles –Spawning (redds), Early Life Stage Nursery 
 
Riffles are characterized by shallow water, fast currents and a turbulent surface with gravel or 


boulder bottom.  The location of these features varies as the sediments in the stream naturally 


move. Streams with about 70% riffle area appear to be optimum habitat (Poff and Huryn 1998). 
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Atlantic salmon deposit their eggs in excavated depressions called redds (De Gaudemar et al. 


2000) which are typically found in riffles.  Eggs are deposited in redds from late October to early 


December and are occupied until spring (roughly mid-May or June) when the fry emerge and 


begin feeding
 
(Danie et al.


 
1984).  Redds are typically about 2.3 to 5.7 m


2
 in size, and consist of 


a raised mound of gravel or dome under which most of the eggs are located, and an upstream 


depression or 'pot' (De Gaudemar et al. 2000). Burial depths are about 10 to 15 cm and redds are 


typically constructed in water depths of 17 to 76 cm and velocities between 26 to 90 cm/s
2
.   


 
Redds protect eggs and alevins from disturbance, currents and predators. Eggs or alevins can be 


displaced into unfavourable habitat if not sheltered from currents. Redds protect eggs by causing 


water to move such that released eggs are captured.  After being covered with gravel by the adult 


salmon, Redds provide small openings between gravel for water flow and oxygen for the 


incubation of the eggs and development of alevins prior to emerging from the redd as fry
 
(Danie 


et al.
 
1984). The flow of water through the redds also removes waste.  Figure 8 illustrates the 


downstream flow of water through the gravel and over the buried eggs. 


 


 


 
 
Figure 8.  Typical redd in profile view and illustrating the flow of water through the gravel and 
over the buried eggs (Image courtesy of Washington State Department of Fish and Wildlife). 


 
 
Runs – Feeding, Rearing and Migration 
 
Runs are deeper than riffles and with a moderate to fast current, the run’s surface is not as 


turbulent as the riffle and bottom materials are smaller gravel/cobble.  When present, runs are 


typically between riffles and pools. Atlantic salmon parr are found in riffle-run areas typically 


with cobble and boulder and are often stationary, occupying territories associated with home 


stones (Heggenes 1990).  Salmon parr use eddies and spaces around rocks or instream debris as 
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shelter from currents which are used for feeding, growth, migration, shelter from currents and as 


cover for predator avoidance. 


 
Pools – Feeding, Overwintering, Rearing 
 
Deep, slow-moving water with a flat surface and sand or small gravel bottoms are characteristic 


of pools.  Staging or holding pools are well documented for many rivers because they are 


favoured locations for salmon anglers, and many are identified on the 1:50,000 National 


Topographic Series maps. Although spawning does not occur until late fall, adult Atlantic 


salmon may enter the rivers in either the spring, summer or fall, and then typically remain in 


freshwater until they spawn. Ascension of rivers typically occurs in three phases, the second 


being a relatively long residency period (Bardonnet and Bagliniere 2000) that can range from 


about one month to over 6 months. During this time they stage in pools and these pools are used 


year after year. Adults may stay as long as 2 to 3 months in a single pool (Bardonnet and 


Bagliniere 2000).  


 


Staging pools dissipate energy, provide cover and shelter from predators, provide low-flow areas 


that enable salmon to remain in freshwater without a large energy expenditure, and can also 


provide thermal refuges if the pools are fed by ground water. 


 
Potential Additional Areas of Freshwater Critical Habitat 
 
There remain some unanswered questions regarding the habitat used for spawning and by post-


spawning salmon (kelts), and this will be addressed in further research (Table 3).  Furthermore, 


the RPA states that if marine survival increases, recovery would be sensitive to the quantity and 


quality of freshwater habitat. Therefore, recovery efforts in a greater number of rivers may 


become increasingly important for long term population self sustainability, if marine survival 


increases.  If in the future evidence is gathered suggesting that additional iBoF rivers would be 


essential for the survival and recovery of the species, the current definition of freshwater critical 


habitat for iBoF Salmon will be revisited. The Petitcodiac River for example, the largest of the 


iBoF rivers and estimated to have represented approximately 20% of the total iBoF Salmon 


production, may be given further consideration as containing potential critical habitat areas once 


the causeway is removed, if marine survival increases.  As with the distribution target, critical 


habitat will be re-evaluated in five years and may be revised to take into account new 


information or changing conditions.  


 


2.5.2 Activities that are Likely to Destroy Freshwater Critical Habitat 
 
There are several types of freshwater critical habitat that each serves different functions to iBoF 


Salmon. A particular activity may be considered destruction in one type of habitat and not in 


another area because the activity may impact the two habitats differently.  What follows are 


examples of activities that are likely to destroy freshwater critical habitat.   


 


Infilling riffles, runs or pools (e.g., for the construction of watercourse crossings such as bridges, 


causeways, pipelines, etc.) would result in the permanent loss of the habitat features that support 


the unique function for iBoF Salmon in that area.  Access between riffles, runs and pools must be 
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maintained in a manner that does not have a detrimental impact on critical habitat. For example, 


installing a barrier (e.g., dam or culvert) without providing fish passage could result in the 


permanent loss of access to upstream habitat. Persistently dewatering a watercourse through 


water extraction or impoundment to the point that critical habitat becomes unable to serve its 


biological function for salmon or connectivity between areas of critical habitat is lost and is also 


considered destruction of critical habitat. 


 


Any activity that changes the general water quality requirements of critical habitat (such as pH, 


suspended solids, temperature, etc) for sufficient frequency, duration and concentration such that 


it can no longer serve its biological functions for iBoF Salmon would be considered destruction.  


For example, persistent and excessive releases of deleterious substances from land based 


activities could increase suspended solids, alter pH or temperature to the point that the habitat is 


no longer functional for iBoF Salmon. 


 


It is important to note that determining whether any particular activity will result in destruction 


of critical habitat would depend on the extent in time and space, intensity and specific nature of 


the activity, and the adequacy of associated mitigation measures. In many cases there are 


mitigation measures or best management practices that can be used in association with those 


activities described above which, if implemented properly, would allow these activities to occur 


without destroying critical habitat. 


 


All habitat in inner Bay of Fundy rivers is protected under the Fisheries Act. IBoF Salmon in 


these rivers will continue to be protected by both the Fisheries Act and SARA. Habitat in FNP 


rivers not delineated as critical habitat are also offered protection by the Canada National Parks 


Act and regulated regulations. 


 
2.5.3 Schedule of Studies to Identify Additional Areas of Critical Habitat 
 
Critical habitat for the iBoF Salmon has been defined here-in for the freshwater environment of 


the species’ life cycle.  Notwithstanding this, it is possible that there exists additional areas of 


freshwater critical habitat and habitat in the marine environment that are also essential to the 


survival and recovery of the species.  Potential marine areas of critical habitat are not identified 


in this recovery strategy because of uncertainty about the distribution and habitat use of iBoF 


Salmon in the marine environment.  Although the RPA acknowledged that there is evidence that 


iBoF Salmon move throughout most of the Bay of Fundy during their marine phase, it concluded 


that the contribution that individual areas of marine habitat make to the persistence or recovery 


of populations cannot be determined at this time.  Additional work must be completed in order to 


identify the spatial and temporal use of the marine environment by the iBoF Salmon throughout 


the year (particularly in winter).  As set out in SARA, where information is inadequate to 


identify critical habitat within a recovery strategy, a schedule of studies must be prepared. The 


schedule of studies outlined in Table 3 below includes research activities that should help to 


determine whether additional areas of freshwater critical habitat exist and whether critical habitat 


areas exist within the marine distribution of iBoF Salmon.  The RPA identified the determination 


of marine habitat use by iBoF Salmon as a high priority research recommendation and research 


on this issue has already begun.  Completion of this work is proposed over the next 3 to 4 years 


(Table 3).   
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Table 3: Schedule of Studies outlining recommended research activities for the 
identification of critical habitat used by inner Bay of Fundy Atlantic salmon in Canada.  
These research activities will be incorporated into the action plan for this species. 


 
Description of Activity Outcome/Rationale Timeline 


 


Investigate habitat used for spawning and by post-


spawning salmon (kelts) as well as freshwater and 


estuarine survival of kelts.  


 


 


Identification of potential areas of estuarine 


and additional areas of freshwater critical 


habitat, and potential limiting factors in these 


habitats. 


 


 


2008 – 2010 


Investigate habitat used by salmon kelts for 


reconditioning, as well as the location and timing 


of mortality if it occurs.  


Identification of areas of marine critical 


habitat and potential limiting factors.  Repeat 


spawners are important for the recovery of 


iBoF Salmon. 


 


2009– 2011 


 


Investigate migration routes for iBoF post-smolts 


leaving the Bay of Fundy and summer habitat 


used by resident post-smolts in the BoF.  


Identification of potential summer areas of 


marine critical habitat. 


2009– 2012 


 


 


 


 


Investigate marine foraging habitat used by 


salmon post-smolts and comparison to that used 


by salmon of outer BoF origin.  


 


Identification of potential areas of marine 


critical habitat. 


2009– 2011   


 


Analyse existing marine distribution data for iBoF 


Salmon. 


Identification of potential marine critical 


habitat areas for iBoF Salmon and linkage to 


environmental factors and habitat activities 


potentially limiting survival or recovery. 


2009– 2011   


 


 


Potential partners for the above activities could include but are not limited to Aboriginal 


communities and organizations, salmon conservation associations, watershed stewardship 


groups, provincial government agencies, universities, and industry. 


 


2.6 Knowledge Gaps 
 
The principal knowledge gap for iBoF Salmon recovery is the underlying cause(s) for the 


exceptionally low marine survival experienced by both post-smolts and post-spawners. 


Resolving this knowledge gap will involve determining the location of iBoF Salmon fall and 


over-wintering habitat and plausible causes of the change in at-sea survival or evidence of 


mortality. Knowledge of other factors that may limit recovery, including genetic effects of 


outbreeding depression, interactions with farmed and hatchery salmon, predation and food web 


shifts would also be expected to contribute toward the recovery of iBoF Salmon. Gaining such 


knowledge is an essential step in developing mitigative measures to remedy or minimize 


identified threats to iBoF Salmon in the marine environment and ultimately for re-establishing 


wild, self-sustaining populations.   


 


Although there is considerable knowledge on the use of freshwater habitat by Atlantic salmon 


and freshwater habitat is currently not a factor limiting recovery, the present amount, location 


and condition of freshwater habitat for salmon should continue to be inventoried and monitored 
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in a comprehensive manner for the iBoF rivers. There is also limited knowledge of the 


methodology/technology required to overcome concerns related to barriers and fish passage 


improvement scenarios on a site specific basis. Furthermore there is a gap in projects aimed at 


identifying and evaluating freshwater habitat threats and appropriate mitigation measures for 


addressing those threats.  


 


A more comprehensive list of research and monitoring recommendations that would address 


gaps in our knowledge about the iBoF Salmon and the knowledge of which would be expected to 


contribute toward their recovery were prioritized during the RPA into ‘high’ and ‘other’ 


categories (DFO 2008a).  Some of these activities are already underway. Others would be subject 


to the priorities and budgetary constraints of the participating jurisdictions and organizations. 


These lists are expected to evolve as knowledge improves. 


 


 
Table 4. High priority research and monitoring recommendations 
Topic  Recommendation 


Habitat Investigate marine habitat use, including spatial and temporal use of habitats throughout 


the year (particularly in winter) with an emphasis on identifying limiting factors. 


Habitat  Identify which habitat factors are most limiting recovery and which mitigation options 


would provide the most effective improvement in habitat quantity or quality.  


Habitat  Monitor storm and drought frequencies and trends.    


Habitat  Update river flow information, develop instream flow needs model, and investigate 


cumulative effects of changing flow conditions.  


Genetics  Study genetic effects of outbreeding depression (e.g., escaped farmed or straying from 


outside the DU).    


Genetics Collect quantitative genetic data and monitor introgression.   


Aquaculture 


Impacts  


Investigate interactions between wild and farmed salmon (including disease, attraction, 


etc.) in marine and freshwater environments, including documenting behaviour and fate of 


escaped salmon.   


Predator Impacts Identify specific predators and magnitude of predation levels in the Bay of Fundy.  


Trophic Impacts  Effect of food web and other shifts in the Bay of Fundy on historical recruitment and 


recovery potential.  


Barriers  Quantify restoration potential of various barrier removal and fish passage improvement 


scenarios and the methodology/technology that would be most effective.   


 


 
Table 5. Other research and monitoring recommendations  


Topic   Recommendation 


Biology  Investigate salmon population dynamics.  


Habitat  Inventory the present amount, location and condition of freshwater habitat for all iBoF 


rivers, and begin to quantify changes in habitat over time.   


Habitat  Research the role that the distribution of different quality habitat units across a region or 


within a river has on population viability.    


Barriers  Collect information on barriers 
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Barriers  Develop meta-population viability analysis modeling to investigate expected increases in 


productive capacity and population persistence that would result from removing particular 


barriers. 


Barriers  Research impact of barriers on the loss in productivity in adjacent estuarine and coastal 


habitats and any potential impact of those losses on salmon production.    


Modeling  Incorporate the potential genetic consequences of Live Gene Banking into the Population 


Viability Analysis (PVA).   


Fisheries Investigate and follow-up on any salmon catch (annually).     


Contaminants Survey to determine whether the levels of pesticides and other contaminants (e.g., heavy 


metals) in iBoF habitat are influencing salmon survival.   


Modeling  Model changes in environmental/ecological conditions and human activities in the context 


of their cumulative effects on population viability. 


 


In addition, SARA states that “The Traditional Knowledge of the Aboriginal peoples of Canada 


should be considered in the assessment of which species may be at risk and in developing and 


implementing recovery measures”.  Aboriginal Traditional Knowledge (ATK) gaps exist because 


of the lack of mechanisms for supporting Aboriginal peoples’ involvement and the lack of a 


principled approach or protocols for acquiring ATK about the salmon from Aboriginal peoples. 


To help in achieving success of recovery goals and plans, efforts to include ATK should continue 


and should be drawn from affected Aboriginal organizations through supported and meaningful 


consultation throughout the recovery process. The knowledge learned and included in 


accordance with proper protocols, can provide useful guidance and demonstrate a best effort to 


include the Aboriginal peoples’ worldviews about the iBoF Salmon in all elements of the 


recovery process. 


 


2.7 Statement on Action Plans 
 
Recovery action plans are the documents that lay out how recovery strategies are to be 


implemented. Action plans take recommendations from the recovery strategy, either individually 


or collectively, and chart out who needs to be involved and to what extent in carrying out the 


proposed activities. The plans must also demonstrate respect for, and take into account, the 


activities and approaches which Aboriginal peoples wish to undertake. 


 


It is expected that one or more action plans for this species will be developed, each outlining 


steps to be taken to implement the goals and objectives identified in the recovery strategy for the 


species. The first action plan will be developed within 4 years of the posting of this strategy, or at 


an earlier date. Several priorities that have been identified thus far to be potentially considered 


during the action planning process include addressing marine critical habitat, the activities of the 


LGB program and modifications to the Petitcodiac River causeway.  


 


In the interim, work can still begin and continue on many of the recommended approaches 


outlined in this document. Therefore, recovery implementation will be an ongoing activity that 


can occur in the absence of any formal action plan. Furthermore, the recovery strategy 


recognizes the need for adaptive management; as new information becomes available, the actions 


for recovery may be modified. 
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2.8 Actions Completed or Underway 
 
2.8.1 Management Actions 
 
Fisheries Restrictions 
 


All commercial fisheries for Atlantic salmon in the Bay of Fundy were closed after the 1984 


season. Recreational fisheries for Atlantic salmon in iBoF rivers were reduced in the years 


following the closure of the commercial fishery and subsequently closed since 1990 except for 


the Gaspereau River. The Gaspereau River remained open for recreational and food fisheries 


until 1994, was closed in 1995 and re-opened with limited food fishery agreements and a shorter 


catch-and-release only angling season in 1996 and 1997. 


 


Habitat Management 
 


A ‘Salmon Presence Assessment Tool’ (SPAT), that helps determine the chance of encountering 


a salmon at a specific site for use in decision making, has been developed. A database of 


restoration projects, including those in the iBoF, is being developed to facilitate and expedite 


selection of habitat compensation projects. 


 
2.8.2 Research, Monitoring and Outreach Actions 
 
Many iBoF Salmon research, monitoring, stewardship, outreach and recovery efforts have been 


initiated by government and non-government organizations over the past 20 or more years. The  


multi-stakeholder iBoF Atlantic Salmon Conservation and Recovery Team was first formed in 


2000 and published a National Recovery Plan in 2002 (National Recovery Team 2002) that 


outlined the key issues facing the iBoF Salmon and the research and actions required to 


encourage recovery.  Some of the actions proposed in that plan were completed; others are 


ongoing and are reflected in this recovery strategy. The determination of the cause(s) of the low 


survival at sea remains an urgent priority. 


 


A summary of completed activities up to March 2008 and planned activities for April 2008 – 


March 2009 are summarized in a tabular format, referred to as ‘The Activity Table’.  The 


Activity Table provides key results and planned activities that are cross-referenced to the specific 


objectives and strategies outlined in this recovery strategy, and further linked to specific actions.  


This Activity Table is available online at the DFO Science web-site for the Maritimes Region 


[http://www.bio-iob.gc.ca/research/species_at_risk/ibof_salmon/Activities-Table-iBoF-Salmon-


RS-Eng.pdf] or by request from the Maritimes Region Species-at-Risk Office.  This Activity 


Table will be updated annually to reflect progress on ongoing activities and capture any new 


work being undertaken. The following provides the highlights of actions undertaken to date. The 


details are provided in the Activity Table. 


 
Efforts to conserve iBoF genetic characteristics and re-establish self-sustaining 
populations  
 


Conservation of the genetic characteristics of iBoF Salmon is currently taking place through the 


LGB program initiated in 1998.  LGB salmon are currently maintained at DFO’s Mactaquac (in 



http://www.bio-iob.gc.ca/research/species_at_risk/ibof_salmon/Activities-Table-iBoF-Salmon-RS-Eng.pdf

http://www.bio-iob.gc.ca/research/species_at_risk/ibof_salmon/Activities-Table-iBoF-Salmon-RS-Eng.pdf
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NB), Coldbrook and Mersey (in NS) salmon biodiversity facilities. Mating plans have been 


developed and employed to conserve the genetic characteristics of iBoF Salmon and to reduce 


the loss of genetic diversity.  The genetic traits of individual salmon from the LGBs are 


determined and crosses are performed according to a specific mating scheme developed to 


ensure the fullest possible range of genetic families and unique inner Bay genetic characteristics 


are maintained, and to reduce the possibility of negative effects from inbreeding on the genetic 


structure of the iBoF Salmon.  Monitoring levels of genetic variation to assess any loss of 


diversity over time is undertaken to ensure the genetic characteristics of the residual iBoF 


populations are conserved.  A recent international review of the LGB program has supported the 


scientific protocols established to achieve this strategy (DFO 2008b).   


 


Two principal activities have been associated with the LGB strategies: 


1. The development, implementation, testing, and improvements to the LGB program by 


using specific collection, mating and release strategies to assess the success of LGB 


salmon introductions to designated rivers; and 


2. The ongoing collections and distributions of various life stages of LGB salmon, and 


assessment of the status of populations in selected iBoF rivers.   


 


The genetic makeup of salmon collected are being typed to determine the current composition of 


LGB salmon in these rivers and releases occur each year using the release strategy protocols.  


The first spawning of captive broodstocks was carried out in the fall of 2000, and the first 


releases of resulting juveniles were made in 2001.   


 


Additional genetic research underway on iBoF Salmon includes the relative effects of inbreeding 


and outbreeding and the impacts of mate choice and other variables associated with the LGB 


program on the survival, growth and other fitness-associated traits. 


 
Efforts to identify and remedy threats in the marine environment 
 


Efforts to date focused on identifying and remedying threats limiting survival and/or recovery of 


iBoF Salmon in the marine environment have involved a range of activities, including:   


- Literature and field studies to determine, assess and document the marine habitat quality, 


quantity and use by iBoF Salmon populations.  To date, the habitat suitability of the BoF 


and Gulf of Maine regions have been mapped using 10-year average monthly 


temperatures. 


- Surface trawling surveys and acoustic tagging experiments of post-smolts in the Bay of 


Fundy (BoF) and GoM to determine their distribution during fall and winter months at 


sea (Lacroix and Knox 2005; Lacroix 2008).  


- Other studies are focused on developing electronic tags and tag release mechanisms to 


extend the range of data that can be collected from these types of projects.   


- Analysis of historical scale patterns as a means of detecting changes in environmental 


effects or migration patterns.  


 


Future plans include archiving all existing marine distribution data for iBoF post-smolts and an 


analysis of factors affecting their migratory behaviour, route(s) and habitat use(s).  To this end, 


field work underway includes using acoustic tags attached to pre-spawning adults in the Big 
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Salmon River to monitor habitat use and time of river exit, in addition to a joint DFO-Parks 


Canada marine habitat use study. In this latter study, satellite tags, which record information on 


position, depth and temperature, are attached to post-spawning adults (kelts) in the Big Salmon 


River and Point Wolfe River. These tags are preset to pop-up to the water’s surface 4-8 months 


later and transmit the data to an overhead satellite. The intent is to expand this program to NS 


rivers. Winter trawling surveys to capture live salmon in the marine environment and identify 


overwintering habitat of iBoF Salmon are also being proposed and may involve the development 


of more efficient trawling methods.  


 


Potential threats have been evaluated by modelling iBoF Salmon population dynamics in the Big 


Salmon River as a case study (Trzcinski et al. 2004), by the development of electronic tagging 


methods, and by an assessment of the incidental effects of licensed fisheries on iBoF Salmon 


populations. Allowable harm assessment reviews have also allowed for an evaluation of potential 


threats to iBoF Salmon (Amiro 2004; DFO 2004).    


 
Efforts to identify and remedy threats in the freshwater environment 
 
Several studies have been undertaken to date to provide information on iBoF Salmon freshwater 


habitat use, quality, and quantity: stream habitat slopes have been classified and mapped in a 


Geographic Information System (GIS) format for 23 iBoF rivers (Amiro et al. 2003); a study on 


the habitat use by juvenile salmon has recently been completed (Gibson et al. 2008a); and 


tracking experiments have clarified habitat needs for juveniles and adult spawners. Other works 


documenting other types of habitat and use by iBoF Salmon are underway and include the 


development of a habitat survey database undertaken by Fort Folly’s Habitat Recovery Program 


in 2002 to assess the suitability of habitat for juvenile Atlantic salmon in the Memramcook River 


and adjacent tributaries, culvert surveys and stream experiments to determine the effects of 


nutrient enrichment.  


 


Ongoing freshwater habitat restoration activities will contribute to achieving the objectives and 


goals of this recovery strategy and efforts are regularly undertaken by government agencies and 


interested stakeholders.  Work is currently underway to restore tidal flow and fish passage on the 


Petitcodiac River.  An Environmental Impact Assessment (EIA) has been completed for the 


causeway between the City of Moncton and the Town of Riverview. The objective of the EIA 


was to examine and evaluate options to address a long-term solution to fish passage and other 


ecosystem issues (including tidal exchange, sediment transport and other physical processes and 


biophysical functions) related to the Petitcodiac River causeway. Opening the gates permanently 


and replacing the causeway with a partial bridge have been assessed as the best options to meet 


the objectives defined in the EIA. Implementation of the project is being accomplished in a 


three-stage strategy; stage 1) design, construction and communication prior to opening the 


existing gates; stage 2) open existing gates; and stage 3) construct the preferred structure. Stage 1 


is near completion and stage 2 is to begin in the spring of 2010 with opening of the gates during 


the ice free season and monitoring for 2 years.  Project details and the Environmental Impact 


Assessment Report are available online at http://www.gnb.ca/0099/petit/index-e.asp and 


http://www.petitcodiac.com/.  


 



http://www.gnb.ca/0099/petit/index-e.asp

http://www.petitcodiac.com/
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Additional projects underway to address threats in the freshwater environment include a trial of 


the upstream migration of adult salmon to the White Rock fishway on the Gaspereau River under 


controlled flow conditions, an inventory of culvert installations within the Maritimes region of 


DFO, and subsequent development of guidelines for their installation, and the assessment of the 


243 aboiteaus within NS iBoF watersheds. 


 
Efforts to assess population status, sustainability, and recovery feasibility. 
 
Annual reviews of the status of iBoF Salmon populations have been extensive and there are long 


term data series for the two index iBoF rivers; the Big Salmon and Stewiacke. There is data for 


the Big Salmon River from 1951 to the present day and salmon abundance estimates have been 


provided for the Stewiacke River since 1965.  Trends in the Stewiacke River have been analysed 


by Gibson and Amiro (2003). Adult abundance data is also available for annual updates and 


monitoring has been conducted on the Point Wolfe since 2000, the Upper Salmon River since 


2002, and the Petiticodiac River since 2002 (Gibson et al. 2003a; Gibson et al. 2004).  Salmon 


migration in the Gaspereau River has been monitored since 1920 at the White Rock fish ladder. 


Fundy National Park has been assessing juvenile populations in the Point Wolfe River and Upper 


Salmon River since 1982. Extensive inner Bay wide electrofishing surveys have been undertaken 


to estimate the abundance of juvenile Atlantic salmon in iBoF rivers in 2000, 2002 and 2003 


(Gibson et al. 2003a; Gibson et al. 2004). The results of these surveys are detailed in the 


Population Size and Trends section of this recovery strategy.   


 


Two different population viability analyses (PVA), one based on trends in the Stewiacke River 


population, and one based on the life history of the Big Salmon River population, have been 


undertaken to determine the likelihood that this designatable unit would become extinct in the 


absence of human intervention or a change in marine survival.  Modelling that includes the LGB 


indicates there is a high probability that the population can be maintained through the LGB 


program. Additionally, low levels of human-induced mortality have little effect on the 


probability of extinction when the LGB is operating, even at very low levels of marine survival 


(Gibson et al. 2008b).  


 


Data will continue to be collected and documented so that population status, sustainability, and 


recovery feasibility can be reassessed and periodically evaluated every 5 years as prescribed in 


the recovery strategy, and as recovery efforts proceed as new information becomes available.   


 
Efforts to communicate and increase public awareness 
 


Fostering the exchange of information and co-ordinating activities of mutual interest or concern 


to Atlantic salmon conservation and recovery programs in the Bay of Fundy/Gulf of Maine are 


important ongoing components of the recovery strategy.  The continued involvement of 


governments, non-government and conservation organizations, other stakeholders, Aboriginal 


Peoples, industry, academia and the general public in the planning and undertaking of recovery 


initiatives will be critical to the success of the recovery strategy for iBoF Salmon.   


 


Communication and general awareness has been accomplished by many government and non-


government conservation groups through a variety of mechanisms including collaborative 
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scientific projects such as the smolt wheel operation on the Big Salmon River, numerous public 


news and information broadcasts, brochures, school presentations, workshops and other 


communication methods.  The inner Bay of Fundy Planning Group and the Recovery Team 


provide venues for discussing projects, direction, and needs for recovery and include all 


interested stakeholders.   


 


A new project is planned in Fundy National Park which would partner with LGB operations and 


nearby schools to have surplus eggs from a scheduled in-park recovery project reared on site for 


staff, visitors and the community to view and become familiar with the recovery program. 


Interpretive presentations and panels are planned for both the in-park and classroom components.   


 
2.8.3 Aboriginal Activities 
 
The cultural value of the iBoF Salmon is extremely difficult, if not impossible, to measure. It can 


be stated that Atlantic salmon have been of significant importance to cultural identity of 


Aboriginal peoples, throughout the historic range of the animal.  The importance of taking 


recovery and conservation measures is understood as an absolute necessity for Aboriginal 


peoples living in proximity of the inner Bay of Fundy and their commitment has been 


demonstrated by foregoing any harvest of iBoF Salmon for nearly two decades. Additional 


specific examples include those actions taken by the Fort Folly First Nation to involve its 


community and in particular, its youth in its iBoF Salmon recovery efforts. The 


Netukulimkewe’l Commission of Nova Scotia has undertaken voluntary suspension of 


community salmon harvesting in the Bay of Fundy.  This group has also taken steps to raise 


awareness of the need to protect and conserve Atlantic salmon and its freshwater habitat.  


Through the recent formation of an iBoF Salmon Aboriginal Sub-committee within the Recovery 


Team, Aboriginal organizations have sought increased representation and engagement in the 


work of the Recovery Team and input into the development of this recovery strategy. 


 
2.8.4 Activities by Local Community 
 
Local community knowledge of the wild Atlantic salmon and their river habitat in the inner Bay 


of Fundy, as well as the stewardship activities undertaken by local watershed / conservation 


organizations and the general public are invaluable to the conservation and recovery of iBoF 


Salmon populations and their habitat. The continued participation by such groups in the activities 


of the Recovery Team will be important for the successful implementation of this recovery 


strategy. 


 


The Habitat Stewardship Program (HSP; http://www.cws-scf.ec.gc.ca/hsp-pih/) has provided 


financial support to a variety of iBoF Salmon projects in the area over the last number of years, 


promoting direct involvement of a wide number of community groups and individuals involved 


in recovery and outreach efforts.  Projects have included the delivery of a variety of community 


education and outreach activities including the production of outreach materials, and habitat 


recovery projects in various iBoF watersheds.  


 


 


 



http://www.cws-scf.ec.gc.ca/hsp-pih/
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2.9 Activities Permitted by the Recovery Strategy 
 
On June 1, 2004, it became illegal to kill, harm, harass, capture, or take any endangered or 


threatened species protected under SARA or to cause damage or destruction to the species’ 


residence or any part of its critical habitat.  Subsection 83(4) of SARA however enables recovery 


strategies, action plans and management plans to exempt persons engaging in certain activities 


from the general and critical habitat prohibitions under SARA. In order for this provision to 


apply, the activity must be authorized under another Act of Parliament. 


 


The RPA for the iBoF Salmon was conducted in March 2008 to inform, among other scientific 


elements, the extinction risk of iBoF Salmon populations.  Model results from this review and 


the conclusions drawn from the RPA suggest that “under current conditions[when the LGB is 


operating], neither the probability of extinction nor the probability of recovery is very sensitive 


to low levels of human-induced mortality. However, if marine survival increased and iBoF 


Salmon began to recover, recovery would be sensitive to low levels of human-induced mortality.”  


In other words, there is currently scope for low levels of human-induced mortality without 


jeopardizing the survival or recovery of this species. The conclusions of the meeting (DFO 


2008a) are available on the DFO’s Canadian Science Advisory Secretariat (CSAS) website at: 


 http://www.dfo-mpo.gc.ca/csas/csas/Publications/Pub_Index_e.htm.  


 


The recovery strategy adopts the conclusion of the RPA and, in accordance with subsection 


83(4) of SARA, exempts the following activities from the SARA prohibitions: 


  


 Scientific conservation and recovery activities led by DFO and authorized by licence under 


Sections 52 and 56 of the Fisheries (General) Regulations and Section 4 of the Fisheries Act 


including: 


- the collection, retention and release of iBoF Salmon in support of the Live Gene Bank 


program and for conservation research;  


- the sampling, by methods including but not limited to electrofishing, angling, use of fyke 


nets and seine nets, in support of research, assessment of status or to determine the 


presence or absence of salmon. 


 Electrofishing authorized by licence under Section 52 of the Fisheries (General) Regulations, 


conducted by qualified individuals for the purposes of enforcement, environmental 


emergencies, mitigation (i.e., a fish salvage or fish out) for compensation and restoration 


projects, or to fulfil the conditions of a Fisheries Act authorization or Letter of Advice. 


 Research and recovery activities authorized by Parks Canada Agency and undertaken within 


Fundy National Park, NB that are authorized under the Canada National Parks Act (or 


another Act of Parliament): 


- Sampling and collection of iBoF Salmon by various methods, including but not 


limited to electrofishing, angling, use of fyke nets, rotary screw traps, counting fences 


and seining, in support of research and status assessment; 


- Tagging, tracking and release activities in support of the iBoF Salmon live gene bank 


program; 


- Habitat restoration and improvement activities in support of the conservation and 


recovery of iBoF Salmon. 


 



http://www.dfo-mpo.gc.ca/csas/csas/Publications/Pub_Index_e.htm
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These particular activities have been included as permitted activities in this recovery strategy 


because they are regularly conducted and are intended to improve understanding of iBoF 


Salmon, enhance their chances of survival in the wild and/or mitigate threats to their recovery..  


 


Other new or existing activities considered likely to harm, harass, kill, capture or take iBoF 


Salmon may be permitted by the Minister of Fisheries and Oceans Canada under Section 73 or 


other similar provisions of SARA if relevant conditions can be met.  Activities that will affect 


the iBoF Salmon within the limits of Fundy National Park may also be permitted pursuant to 


section 73 or other similar provisions of SARA by the Minister responsible for the Parks Canada 


Agency, if the relevant conditions are met. These conditions require that the activity must not 


jeopardize survival or recovery of the species, that all reasonable alternatives to the activity have 


been considered and that all feasible measures will be taken to minimize the impact of the 


activity on the species.  Persons wishing to carry out any activity other than those permitted here-


in and expected to affect iBoF Salmon may apply to the Minister of Fisheries and Oceans 


Canada or the Minister responsible for the Parks Canada Agency (for watersheds within Fundy 


National Park) for a permit or agreement under section 73 of SARA.  Such permits and 


agreements will only be issued if the conditions set out in SARA are met. SARA permit 


applications can be downloaded on the DFO Species at Risk website at http://www.dfo-


mpo.gc.ca/species-especes.  Persons wishing to carry out an activity within Fundy National Park 


should visit Parks Canada’s online permit application system at http://www.pc.gc.ca/apps/RPS/. 


 
Recovery strategy implementation must be reviewed within 5 years and every 5 years thereafter.  


A review of activities and any new information will be undertaken at that time to ensure that the 


survival or recovery of the species remains non-jeopardized. The Department of Fisheries and 


Oceans Canada will continue to assess the effectiveness of recovery efforts and work 


cooperatively with stakeholders to find further solutions to assist iBoF Salmon recovery. 


 


2.10 Recovery Strategy Implementation and Significance to 
Aboriginal Peoples 


 
To the Aboriginal peoples of the Bay of Fundy, the importance of recovering the iBoF Salmon is 


more than a feasibility exercise; it is of fundamental significance to the distinctive cultural 


heritage and tradition which the Mi’kmaq and Maliseet people have with salmon. 


 


The Aboriginal peoples’ worldview in which there is an interconnection and interdependence of 


all life forms, and ATK of the iBoF waters and salmon are important considerations for the 


recovery strategy and its implementation. ATK can, for example, provide commentary, 


experience, local knowledge and worldview about the causes, conditions, or current state of 


salmon.  Western scientific views and perspectives are also necessary in order to gain for 


example, a better understanding of the threats and limiting factors to survival of the iBoF 


Salmon, but are viewed as being incomplete. This Aboriginal perspective is particularly 


important given the responsibilities vested by SARA in Aboriginal peoples to provide advice to 


the Minister on the implementation of the Act, and to ensure their inclusion in the various 


processes, including the development of and participation in action plans. 



http://www.dfo-mpo.gc.ca/species-especes

http://www.dfo-mpo.gc.ca/species-especes

http://www.pc.gc.ca/apps/RPS/
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APPENDIX I – GLOSSARY of TERMS 
 
Aboriginal rights:  Activities, practices, traditions and customs integral to an Aboriginal group 


and carried out prior to contact (First Nation) or effective control (Métis) by Europeans. 


Examples (e.g., harvesting [hunting, trapping, fishing, gathering] for food, social, ceremonial and 


sometimes commercial purposes).  


 


Allele:  One of several possible mutational states of a particular gene or locus (gene location). 


 


Aquaculture: Farming of fish, shellfish and aquatic plants in fresh or salt water. Aquaculture 


products can be grown inland in freshwater recycling facilities, ponds, freshwater lakes and bays, 


or in the open ocean. The farmed aquatic animals and plants are fed and cared for to ensure 


optimum health and product quality. Once they have reached an appropriate size, they are 


harvested, processed, and then shipped to market. Source: www.dfo-


mpo.gc.ca/aquaculture/faq_e.htm#1a 


 


Anadromous fish:  Fish that reproduce in freshwater and spend a part of their life in the marine 


environment.  


 


Assemblage:  Refers to a grouping or collection of populations that possess certain traits, and 


possibly genetic makeup, similarities. 


 


Aboriginal Traditional Knowledge (ATK): The collective memory and holistic knowledge 


Aboriginal peoples communities have accumulated about wildlife species and their environment 


that is passed from one generation to another through oral traditions (including songs, stories, 


and spiritual teachings), observation of activities (including rituals, rites, ceremonies, and dance) 


and lived experience.  


 


Broodstock:  Adult fish captured or reared to provide gametes (i.e., eggs and sperm) for natural 


spawning, hatchery culture and stocking purposes.  


 


Captive breeding:  Mating of broodfish developed and maintained in captivity. 


  


Conservation:  The protection, maintenance, and rehabilitation of genetic diversity, species and 


ecosystems to sustain biodiversity and the continuance of evolutionary and natural production 


processes. For inner Bay of Fundy salmon the conservation requirement is an egg deposition rate 


of 2.4 eggs per m
2
 of freshwater rearing habitat.  


 


Designatable Unit: Approach adopted by COSEWIC to identify entities for status assessment of 


species under the Canadian Species at Risk Act based on established taxonomy, genetic evidence, 


range disjunction, and/or biogeographic distinction. 


 


Density-dependent: Processes such as growth, survival and reproduction for which their rates 


change in response to variation in population density. 
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Diadromous fish:  Fish that migrate between and spend parts of their life in both freshwater and 


the marine environment. 


 


DNA:  A type of nucleic acid that is localized within cell nuclei of complex organisms 


(including fish), and which is the molecular basis of heredity. 


 


Electrofishing:  The act of collecting salmon, generally juveniles, for determination of 


abundance, using an electrofisher.  


 


Euphasiids: shrimp-like marine invertebrate animals also known as krill found throughout the 


Bay of Fundy and elsewhere.  


 


Extirpation:  The local extinction of a species or a genetically distinct population segment of 


that species in Canada, which occurs elsewhere.  


 


Extinction:  Loss of a species or a genetically distinct population segment of that species. 


 


Fish: Fish under the Fisheries Act includes fish and parts of fish; shellfish, crustaceans, marine 


animals and any parts of shellfish, crustaceans or marine animals; and the eggs, sperm, spawn, 


larvae, spat and juvenile stages of fish, shellfish, crustaceans and marine animals. 


 


Fitness:  The ability to survive and reproduce in a particular environment.  In this document, the 


term “wild fitness” is used to denote the ability of wild salmon to survive and reproduce in their 


natural habitat. 


 


Food, Social and Ceremonial (FSC) right: Refers to the 1990 Supreme Court of Canada 


landmark ruling in the  Sparrow decision.  The Court found that where an Aboriginal group has a 


right to fish for food, social and ceremonial purposes, it takes priority, after conservation, over 


other uses of the resource. The Supreme Court also indicated the importance of consulting with 


Aboriginal groups when their fishing rights might be affected. 


 


Founder: A collection of individuals from which a population has been initiated or derived.  In 


the context of the iBoF recovery program, founders for a given river-specific Live Gene Bank 


are individuals originally captured from the wild, from which all subsequent generations of 


salmon have descended.   


 


Furunculosis:  A bacterial disease of salmonids caused by the bacteria Aeromonas salmonicida 


usually characterized by boils (or furuncles) on the skin, haemorrhaging of body organs, and loss 


of appetite. Treatment by antibiotics is usually successful. 


 


Gamete:  Mature germ cell (sperm or egg) possessing a haploid chromosome set and capable of 


formation of a new individual by fusion with another gamete. 


 


Gene Bank:  A depository for fish and/or their gametes [see definition of gamete] that are 


genetically representative of a biological entity such as a stock or population.  Under the 


recovery program for iBoF Salmon, live fish are being housed in fish culture facilities.   



http://en.wikipedia.org/wiki/Shrimp
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Gene:  The fundamental physical unit of heredity that controls or influences one or more 


characters and is located on a particular chromosome.  


 


Genetics:  A branch of biology that deals with the heredity and variation of organisms and with 


the mechanisms by which these are affected. 


 


Genetic diversity: The variation at the level of individual genes that provides a mechanism for 


population to adapt to their ever-changing environment. 


 


GIS: Refers to a Geographic Information System which is a collection of computer hardware, 


software, and geographic data for capturing, managing, analyzing, and displaying all forms of 


geographically referenced information; that is, data identified according to location. 


 


Grilse:  Informal term used to refer to an adult salmon less than 63 cm in fork length and which 


generally have spent only one winter at sea before returning to spawn for the first time; also 


referred to as small salmon or one-sea-winter (ISW) salmon. 


 


Haplotype:  The genetic constitution of an individual chromosome (i.e., a combination of alleles 


(see definition of allele) of closely linked loci (see definition of locus) that are found in a single 


chromosome and tend to be inherited together). 


 


Hydrodynamics: The study of fluids in motion. 


 


Inbreeding:  The mating of closely related individuals. 


 


Inbreeding depression:  A loss or reduction in fitness that usually accompanies inbreeding in 


organisms. 


 


Interbreeding: The mating within a narrow range or with closely related types or individuals. 


 


Kelt:  A spent or spawned-out salmon.  


 


Large salmon:  An adult salmon equal to or greater than 63 cm in fork length, which 


collectively generally comprise all adult salmon that have spent two or more winters at sea; also 


referred to as multi-sea-winter (MSW) salmon. 


 


Life history traits:  The various biological characteristics that portray the individual stock or 


population, e.g., incidence of precocious maturation among parr, smolt age and size, sea age at 


maturity, sex ratio for the different sea age classes.  


 


Live Gene Bank (LGB): A captive breeding and rearing program undertaken for populations or 


species that are at imminent risk of extirpation in the wild, often designed to minimize the loss of 


genetic variation and the accumulation of inbreeding over time. 
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Lineage:  A grouping of biological stocks that are genetically distinct from others and have 


evolved independently from other representatives of the same species. 


 


Locus (plural loci):  The position of a gene (or other significant sequence) on a chromosome. 


 


Major Histocompatibility Complex (MHC):  A large DNA sequence region or group of genes 


found in most vertebrate species. 


 


Mark-recapture:  An active field sampling technique which employs the marking of fish and 


subsequent recovery of some of the fish to estimate their abundance. 


 


Microsatellite markers: Repetitive stretches of short sequences of DNA used as genetic 


markers to track inheritance in families. 


 


Mitochondria (sing. Mitochondrion): Any of various round or long cellular organelles that are 


found outside the nucleus, produce energy for the cell through cellular respiration, and are rich in 


fats, proteins and enzymes. 


 


Mitochondrial DNA (mtDNA): is DNA [see definition of DNA] that is located in mitochondria 


[see definition of mitochondria].  


 


NACOSAR: Refers to the National Aboriginal Council on Species at Risk as legislated under 


SARA section 8.1. This committee, consisting of six representatives of the Aboriginal peoples of 


Canada selected by the Minister based upon recommendations from Aboriginal organizations, is 


tasked with advising the Minister of Environment Canada on the administration of SARA and to 


provide advice and recommendations to the Canadian Endangered Species Conservation 


Council.  


 


North Atlantic Oscillation Index (NAOI): The North Atlantic Oscillation (NAO) is a large-


scale pattern of natural climate variability that has important impacts on the weather and climate 


of the North Atlantic region. Although the NAO occurs in all seasons, it is during winter that it is 


particularly dominant. It controls the strength and direction of westerly winds and storm tracks 


across the North Atlantic. The NAO index is a measure of the strength of these winds. 


 


Parr:  Juvenile salmon stage between the fingerling stage and the smolt stage. Parr are often 


referred to by their age class as 0+ parr, 1+ parr, etc. See Appendix II for schematic and further 


description of this life stage. 


 


Pedigree mating: the use of lineage information to prioritize and select candidates for spawning, 


and to determine which females will spawn with which males, so as to minimize inbreeding and 


loss of genetic variation through time. 


 


pH:  A measure of the acidity of the water. 


 


Population (or river population):  A group of interbreeding organisms that is relatively isolated 


from other such groups and is likely adapted to the local habitat. 
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Population dynamics: The combination of processes that determine the size and composition of 


a population and the study of changes over time and the factors influencing those changes.  


 


Post-smolt:  A juvenile salmon from the time that it departs the river as a smolt until it 


completes its first winter at sea, when it becomes a one-sea-winter salmon (see definition of 


‘grilse’). 


 


Post-spawner:  A salmon that has spawned previously and has not yet returned to the river to 


spawn again.  


 


Primary Production: The total amount of new organic matter produced by photosynthesis 


(process by which green plants transform light into energy). 


 


Recovery Potential Assessment: A science evaluation framework used as a basis for decisions 


relating to the recovery planning of a species at risk.  


 


Restoration:  The re-establishment of populations of inner Bay of Fundy Atlantic salmon to 


self-sustaining levels in rivers which they once occupied. 


 


Re-colonization:  The process of re-seeding inner Bay of Fundy rivers with inner Bay of Fundy 


Atlantic salmon. 


 


Sedimentation: The accumulation of solid fragments of material.  


 


Sea-run salmon: Atlantic salmon that spend one or more winters at sea. 


 


Self-sustaining:  Used to refer to a population that is able to maintain itself over an extended 


period of time. 


 


Smolt:  Fully silvered juvenile salmon that has completed rearing in freshwater and which is 


capable of migrating seaward with physiological capability to survive transition from freshwater 


to salt water.  


 


Smoltify: Physiological changes which a juvenile salmon undergoes in order to transform from a 


parr to a smolt. 


 


Spawning:  The reproductive ritual involving egg fertilization with male gametes and in the case 


of salmon in natural streams and rivers, the deposition of those eggs and male gametes into 


gravel riverbed nests called ‘redds’ [see Appendix II for further description of redd]. 


 


Species:  A group of interbreeding natural populations that is reproductively isolated from other 


groups.  (Note, this definition is different than the broader definition of “species” used by 


COSEWIC to designate the biological entity at “risk”, i.e., a “species” is any indigenous 


species, subspecies, variety, or geographically defined population of wild fauna and flora.) 
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Stakeholder:  An individual, group or agency with a vested interest in the resource. 


 


Stock (or biological stock):  Any group of interbreeding organisms that is reproductively 


isolated from other groups of the same species. 


 


Strain (or domestic strain):  A group of individuals with a common ancestry that exhibit 


genetic, physiological, or morphological differences from other groups as a result of husbandry 


practices. 


 


Synergistic: Working together in combined action. 


 


Telemetry: The process of transmitting of data from remote sources, by radio or other means, 


for recording and analysis. 


 


Tidal Barriers:  Obstructions to tidal flows in rivers, streams and across marsh areas generally 


situated at the head of the Bay of Fundy, e.g., dykes, dams and causeways.  Some of these 


structures are obstructing fish migration.  


 


Threat: Any activity or process (both natural and anthropogenic) that has caused, is causing, or 


may cause harm, death, or behavioural changes to a species at risk or the destruction, 


degradation, and/or impairment of its habitat to the extent that population-level effects occur. 


 


Wild Salmon:  The offspring of salmon that have spawned naturally and for which the parents 


were also the product of natural spawning and lived continuously in the wild. 
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APPENDIX II – ATLANTIC SALMON LIFE CYCLE 
 
 


 
Illustration by J.O. Penanen, Atlantic Salmon Federation 


 
The life cycle of the Atlantic salmon contains many stages. Adults spend part of their life 


feeding and growing during long migrations at sea, and then return to reproduce in the freshwater 


stream where they hatched. Atlantic salmon from eastern Canada typically migrate to feeding 


grounds off north-western Greenland. At maturity, they home to their river of origin. Straying 


rates are low, typically less than 5%. Atlantic salmon that are ready to spawn begin moving up 


rivers from spring through fall. Although the timing of river entry varies among populations as 


an adaptation to local conditions and a response to water levels, these spawning runs are 


surprisingly consistent occurring at the same time each year for each river. Canadian Atlantic 


salmon typically spawn during October and November, usually earlier in the north and later in 


the south. The nest site is chosen by the female, typically in a gravel-bottom at the head of riffles 


or tail of a pool, where she digs a nest pit called a ‘redd’. Males compete with each other for 


proximity to the female, and the dominant male and perhaps others release milt as she releases a 


portion of her eggs. Small, precociously mature parr may sneak into the nest and also release 


milt. The female covers the embryos with gravel and then digs another nest, repeating this 


process until she has released all her eggs. The eggs, averaging 1500 per kg of body weight, are 


large (5-7 mm) and contain a considerable quantity of yolk. After spawning, surviving adults, 
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termed ‘kelts’, may return to sea immediately where they continue to grow until the next 


spawning season or remain in the river over winter and return to sea in the spring. The eggs 


develop in the nest during the winter and, depending upon temperature, usually hatch in April. 


The young remain buried in the gravel as ‘alevins’, absorbing the yolk sac until May or June. 


Young emerging salmon, called ‘fingerlings’ or ‘underyearlings’ are about 2.5 cm long. Older 


juveniles, termed ‘parr’, are territorial, occupy riffles where they feed on invertebrates and may 


remain in streams for 2-8 years (2-4 years in iBoF Salmon). After several years of freshwater 


growth, perhaps at 12-15 cm in length, the parr change physiologically into ‘smolt’ and migrate 


to the ocean. Growth in the ocean is rapid, and individuals may mature after one sea-winter 


(1SW) as ‘grilse’ or after two or more sea-winters (MSW) as ‘large salmon’. Salmon feed on a 


variety of prey including crustaceans and small fish.  
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APPENDIX III – LGB EVALUATION BENCHMARKS 


 
The primary objectives of the iBoF Salmon Live Gene Bank (LGB) program are: 


 


1. To minimize loss of genetic variation and the accumulation of inbreeding; 


2. To minimize the loss of fitness. 


 


Benchmarks have been set to evaluate the effectiveness of the LGB program at meeting its 


primary objectives. Those benchmarks are: 


 


1. To retain (recover) one or more offspring from a minimum of 90% of high and medium 


priority parents, in every generation
9
.  Offspring may be obtained from either captive or 


wild-exposed environments.  


2. Fifty percent of offspring recovered from each generation should, where feasible, be 


obtained from native river habitat, having been exposed to natural selection from the fry 


stage through to either the late stage parr or smolt stage (addresses objective 2 above). 


3. To minimize the reduction of gene diversity and allele richness to 2 and 4 percent per 


generation, respectively, when resources for fish culturing, wild collections, and genetic 


analyses are available
10


.  


4. To produce and release a sufficient number of juveniles into river habitat to yield enough 


individuals to permit recovery of a minimum of 200 late stage parr or smolts per year 


given (1) expected mortality through to the smolt stage and (2) the expected capture rate 


given proposed methods of sampling.
11


  


5. Preservation and maintenance of the genetic diversity of the population will be 


accomplished partly through cryopreservation. The strategy proposed to accomplish this 


is to cryopreserve 100 high or medium priority LGB F1 salmon from each of Big Salmon 


and Stewiacke populations.  Fertilization success with cryopreserved milt is not always 


successful so success for this strategy will be based on demonstration of fertilization in 


80% or more of the matings in 5 test crosses.  The evidence for success will be the 


production of 3 or more fertilized eggs per family using thawed cryopreserved milt. 


                                                 
9
 High and medium priority salmon are defined as all individuals from full sib families of 3 or fewer individuals and 


the first representative from full sib families of 4 or larger (addresses objective 1 above). 


 
10


 Gene diversity, defined as the likelihood that two variants of a given gene drawn at random from a population are 


different, and allele richness, defined as the number of different variants present in a population, adjusted for the 


possible differences in sample size, will be estimated using neutral molecular markers (microsatellites) and standard 


population genetic computations. 


 
11


 Late stage parr captured from the wild can be substituted for smolts where (1) large gender biases exist and (2) 


smolt recovery operations cannot be performed. 
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APPENDIX IVa – Inner Bay of Fundy Watersheds Containing Critical 
Habitat  


Gaspereau 
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Stewiacke 
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Debert 
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Folly 
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Great Village 
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Portapique 
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Economy 
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Point Wolfe and Upper Salmon 
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Big Salmon 
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APPENDIX IV b - Coordinates of the Areas within which the iBoF 
Salmon Critical Habitat is found 


 


 


Coordinate 
Position Latitude Longitude 


 


Gaspereau River Watershed 
 


 1 45° 05' 22" N 64° 13' 48" W 


 2 45° 03' 04" N 64° 14' 50" W 


 3 45° 02' 12" N 64° 17' 40" W 


 4 45° 02' 17" N 64° 21' 27" W 


 5 45° 02' 08" N 64° 23' 04" W 


 6 45° 02' 40" N 64° 24' 34" W 


 7 45° 00' 24" N 64° 27' 24" W 


 8 44° 59' 23" N 64° 26' 00" W 


 9 44° 58' 59" N 64° 24' 44" W 


 10 44° 58' 17" N 64° 24' 32" W 


 11 44° 58' 44" N 64° 22' 45" W 


 12 44° 58' 35" N 64° 20' 57" W 


 13 44° 55' 24" N 64° 23' 50" W 


 14 44° 53' 20" N 64° 21' 17" W 


 15 44° 50' 20" N 64° 23' 27" W 


 16 44° 53' 09" N 64° 29' 14" W 


 17 44° 52' 19" N 64° 30' 51" W 


 18 44° 50' 35" N 64° 30' 06" W 


 19 44° 48' 05" N 64° 33' 09" W 


 20 44° 48' 30" N 64° 35' 09" W 


 21 44° 53' 05" N 64° 36' 13" W 


 22 44° 51' 20" N 64° 39' 11" W 


 23 44° 51' 47" N 64° 40' 44" W 


 24 44° 56' 34" N 64° 43' 04" W 


 25 45° 00' 20" N 64° 40' 23" W 


 26 44° 58' 47" N 64° 34' 21" W 


 27 45° 01' 23" N 64° 33' 04" W 


 28 45° 00' 11" N 64° 30' 06" W 


 29 45° 03' 03" N 64° 26' 17" W 


 30 45° 06' 29" N 64° 16' 28" W 


    


    


Stewiacke River Watershed 


 1 45° 08' 44" N 63° 12' 46" W 


 2 45° 09' 27" N 63° 14' 11" W 


 3 45° 07' 56" N 63° 17' 27" W 


 4 45° 08' 13" N 63° 22' 47" W 
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Coordinate 
Position Latitude Longitude 


 5 45° 11' 33" N 63° 20' 59" W 


 6 45° 13' 56" N 63° 22' 50" W 


 7 45° 11' 57" N 63° 19' 20" W 


 8 45° 12' 47" N 63° 17' 43" W 


 9 45° 15' 16" N 63° 17' 39" W 


 10 45° 17' 33" N 63° 19' 45" W 


 11 45° 16' 44" N 63° 17' 32" W 


 12 45° 18' 42" N 63° 15' 05" W 


 13 45° 21' 09" N 63° 04' 04" W 


 14 45° 23' 09" N 63° 01' 25" W 


 15 45° 22' 54" N 62° 58' 49" W 


 16 45° 24' 34" N 62° 56' 13" W 


 17 45° 25' 34" N 62° 52' 37" W 


 18 45° 23' 45" N 62° 47' 14" W 


 19 45° 22' 30" N 62° 46' 29" W 


 20 45° 19' 21" N 62° 48' 29" W 


 21 45° 17' 44" N 62° 47' 03" W 


 22 45° 17' 02" N 62° 45' 36" W 


 23 45° 14' 55" N 62° 44' 08" W 


 24 45° 13' 54" N 62° 45' 22" W 


 25 45° 12' 33" N 62° 45' 00" W 


 26 45° 11' 28" N 62° 46' 58" W 


 27 45° 11' 28" N 62° 57' 19" W 


 28 45° 10' 02" N 62° 56' 25" W 


 29 45° 05' 40" N 63° 07' 51" W 


 30 45° 09' 23" N 63° 11' 23" W 


    
 


Debert River Watershed 
 


 1 45° 24' 46" N 63° 30' 54" W 


 2 45° 25' 05" N 63° 30' 01" W 


 3 45° 26' 01" N 63° 30' 04" W 


 4 45° 28' 40" N 63° 29' 31" W 


 5 45° 30' 17" N 63° 30' 02" W 


 6 45° 30' 42" N 63° 29' 26" W 


 7 45° 31' 35" N 63° 29' 45" W 


 8 45° 32' 09" N 63° 28' 30" W 


 9 45° 33' 11" N 63° 27' 39" W 


 10 45° 33' 38" N 63° 27' 57" W 


 11 45° 34' 06" N 63° 28' 03" W 


 12 45° 34' 42" N 63° 28' 00" W 


 13 45° 36' 02" N 63° 27' 05" W 







Recovery Strategy for the inner Bay of Fundy Atlantic Salmon [Final]                                           April 2010 
 


 79 


 


Coordinate 
Position Latitude Longitude 


 14 45° 35' 20" N 63° 26' 36" W 


 15 45° 35' 30" N 63° 26' 15" W 


 16 45° 35' 29" N 63° 25' 40" W 


 17 45° 34' 52" N 63° 25' 33" W 


 18 45° 34' 50" N 63° 24' 06" W 


 19 45° 34' 34" N 63° 23' 10" W 


 20 45° 33' 22" N 63° 23' 57" W 


 21 45° 30' 35" N 63° 23' 56" W 


 22 45° 30' 45" N 63° 24' 59" W 


 23 45° 30' 00" N 63° 24' 45" W 


 24 45° 27' 59" N 63° 26' 08" W 


 25 45° 26' 08" N 63° 26' 16" W 


 26 45° 24' 42" N 63° 27' 23" W 


 27 45° 23' 19" N 63° 29' 52" W 


 28 45° 22' 30" N 63° 32' 04" W 


 29 45° 22' 35" N 63° 32' 29" W 


 30 45° 24' 22" N 63° 30' 45" W 


    
 


Folly River Watershed 
 


 1 45° 22' 58" N 63° 34' 40" W 


 2 45° 25' 35" N 63° 32' 28" W 


 3 45° 26' 55" N 63° 32' 28" W 


 4 45° 27' 10" N 63° 34' 20" W 


 5 45° 28' 26" N 63° 34' 36" W 


 6 45° 28' 46" N 63° 34' 00" W 


 7 45° 31' 09" N 63° 34' 41" W 


 8 45° 32' 00" N 63° 35' 10" W 


 9 45° 32' 13" N 63° 34' 24" W 


 10 45° 33' 04" N 63° 34' 34" W 


 11 45° 32' 43" N 63° 33' 47" W 


 12 45° 34' 03" N 63° 31' 22" W 


 13 45° 33' 36" N 63° 31' 01" W 


 14 45° 33' 39" N 63° 30' 16" W 


 15 45° 35' 05" N 63° 30' 20" W 


 16 45° 34' 44" N 63° 29' 42" W 


 17 45° 35' 05" N 63° 29' 02" W 


 18 45° 34' 06" N 63° 28' 03" W 


 19 45° 33' 38" N 63° 27' 57" W 


 20 45° 33' 11" N 63° 27' 39" W 


 21 45° 32' 09" N 63° 28' 30" W 


 22 45° 31' 35" N 63° 29' 45" W 
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Coordinate 
Position Latitude Longitude 


 23 45° 30' 42" N 63° 29' 26" W 


 24 45° 30' 17" N 63° 30' 02" W 


 25 45° 28' 40" N 63° 29' 31" W 


 26 45° 26' 01" N 63° 30' 04" W 


 27 45° 25' 05" N 63° 30' 01" W 


 28 45° 24' 46" N 63° 30' 54" W 


 29 45° 24' 22" N 63° 30' 45" W 


 30 45° 22' 35" N 63° 32' 29" W 


    


 
Great Village River Watershed 


 1 45° 33' 04" N 63° 34' 34" W 


 2 45° 32' 13" N 63° 34' 24" W 


 3 45° 32' 00" N 63° 35' 10" W 


 4 45° 31' 09" N 63° 34' 41" W 


 5 45° 28' 46" N 63° 34' 00" W 


 6 45° 28' 26" N 63° 34' 36" W 


 7 45° 27' 10" N 63° 34' 20" W 


 8 45° 26' 55" N 63° 32' 28" W 


 9 45° 25' 35" N 63° 32' 28" W 


 10 45° 25' 27" N 63° 33' 25" W 


 11 45° 24' 26" N 63° 34' 44" W 


 12 45° 24' 23" N 63° 35' 32" W 


 13 45° 23' 38" N 63° 35' 54" W 


 14 45° 23' 42" N 63° 36' 28" W 


 15 45° 26' 37" N 63° 36' 58" W 


 16 45° 26' 39" N 63° 38' 26" W 


 17 45° 27' 11" N 63° 38' 54" W 


 18 45° 28' 28" N 63° 39' 34" W 


 19 45° 29' 33" N 63° 40' 47" W 


 20 45° 29' 59" N 63° 40' 27" W 


 21 45° 30' 05" N 63° 40' 42" W 


 22 45° 31' 19" N 63° 40' 00" W 


 23 45° 32' 26" N 63° 40' 13" W 


 24 45° 33' 04" N 63° 39' 44" W 


 25 45° 33' 08" N 63° 39' 20" W 


 26 45° 32' 41" N 63° 39' 20" W 


 27 45° 32' 57" N 63° 37' 57" W 


 28 45° 33' 52" N 63° 37' 42" W 


 29 45° 34' 20" N 63° 36' 19" W 


 30 45° 33' 43" N 63° 34' 13" W 
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Coordinate 
Position Latitude Longitude 


 
Portapique River Watershed 


 1 45° 23' 39" N 63° 42' 57" W 


 2 45° 23' 58" N 63° 43' 06" W 


 3 45° 24' 42" N 63° 42' 49" W 


 4 45° 25' 33" N 63° 43' 15" W 


 5 45° 25' 54" N 63° 43' 09" W 


 6 45° 26' 09" N 63° 44' 12" W 


 7 45° 26' 47" N 63° 44' 19" W 


 8 45° 29' 19" N 63° 46' 13" W 


 9 45° 32' 04" N 63° 46' 53" W 


 10 45° 33' 41" N 63° 46' 44" W 


 11 45° 33' 45" N 63° 46' 20" W 


 12 45° 33' 33" N 63° 45' 56" W 


 13 45° 33' 52" N 63° 44' 57" W 


 14 45° 34' 59" N 63° 44' 51" W 


 15 45° 35' 10" N 63° 44' 30" W 


 16 45° 34' 46" N 63° 43' 08" W 


 17 45° 33' 22" N 63° 42' 05" W 


 18 45° 33' 38" N 63° 40' 31" W 


 19 45° 32' 26" N 63° 40' 13" W 


 20 45° 31' 19" N 63° 40' 00" W 


 21 45° 30' 05" N 63° 40' 42" W 


 22 45° 29' 59" N 63° 40' 27" W 


 23 45° 29' 33" N 63° 40' 47" W 


 24 45° 28' 28" N 63° 39' 34" W 


 25 45° 27' 11" N 63° 38' 54" W 


 26 45° 26' 43" N 63° 39' 04" W 


 27 45° 26' 18" N 63° 39' 34" W 


 28 45° 26' 00" N 63° 40' 28" W 


 29 45° 24' 18" N 63° 42' 08" W 


 30 45° 23' 43" N 63° 42' 23" W 


    
 


Economy River Watershed 
 


 1 45° 26' 46" N 63° 55' 50" W 


 2 45° 26' 50" N 63° 55' 09" W 


 3 45° 27' 19" N 63° 53' 29" W 


 4 45° 27' 50" N 63° 52' 52" W 


 5 45° 28' 11" N 63° 52' 16" W 


 6 45° 28' 02" N 63° 51' 11" W 


 7 45° 27' 58" N 63° 50' 56" W 
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Coordinate 
Position Latitude Longitude 


 8 45° 27' 51" N 63° 50' 43" W 


 9 45° 28' 08" N 63° 50' 10" W 


 10 45° 28' 13" N 63° 49' 47" W 


 11 45° 27' 53" N 63° 49' 39" W 


 12 45° 27' 47" N 63° 49' 55" W 


 13 45° 27' 32" N 63° 49' 47" W 


 14 45° 27' 21" N 63° 49' 50" W 


 15 45° 26' 47" N 63° 50' 26" W 


 16 45° 24' 24" N 63° 51' 17" W 


 17 45° 24' 21" N 63° 52' 18" W 


 18 45° 23' 50" N 63° 51' 47" W 


 19 45° 23' 13" N 63° 53' 03" W 


 20 45° 22' 38" N 63° 53' 20" W 


 21 45° 22' 24" N 63° 53' 11" W 


 22 45° 22' 13" N 63° 54' 57" W 


 23 45° 22' 58" N 63° 54' 56" W 


 24 45° 23' 36" N 63° 54' 31" W 


 25 45° 24' 01" N 63° 54' 45" W 


 26 45° 24' 09" N 63° 55' 13" W 


 27 45° 25' 04" N 63° 55' 24" W 


 28 45° 25' 25" N 63° 55' 49" W 


 29 45° 25' 58" N 63° 55' 46" W 


 30 45° 26' 41" N 63° 56' 12" W 


    
 


Point Wolfe River Watershed 
 


 1 45° 38' 59" N 65° 09' 08" W 


 2 45° 39' 32" N 65° 09' 16" W 


 3 45° 39' 44" N 65° 09' 04" W 


 4 45° 38' 57" N 65° 08' 42" W 


 5 45° 38' 57" N 65° 08' 05" W 


 6 45° 38' 14" N 65° 08' 13" W 


 7 45° 35' 20" N 65° 06' 44" W 


 8 45° 34' 31" N 65° 06' 43" W 


 9 45° 34' 31" N 65° 07' 21" W 


 10 45° 34' 00" N 65° 07' 26" W 


 11 45° 35' 02" N 65° 08' 23" W 


 12 45° 34' 49" N 65° 08' 47" W 


 13 45° 35' 12" N 65° 10' 59" W 


 14 45° 35' 56" N 65° 11' 07" W 


 15 45° 35' 55" N 65° 11' 38" W 


 16 45° 37' 29" N 65° 13' 05" W 
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Coordinate 
Position Latitude Longitude 


 17 45° 37' 38" N 65° 14' 12" W 


 18 45° 38' 08" N 65° 14' 39" W 


 19 45° 38' 44" N 65° 14' 52" W 


 20 45° 38' 55" N 65° 14' 18" W 


 21 45° 39' 12" N 65° 14' 13" W 


 22 45° 40' 11" N 65° 15' 08" W 


 23 45° 40' 38" N 65° 14' 22" W 


 24 45° 40' 10" N 65° 13' 16" W 


 25 45° 40' 18" N 65° 12' 40" W 


 26 45° 39' 59" N 65° 11' 52" W 


 27 45° 39' 16" N 65° 11' 43" W 


 28 45° 39' 15" N 65° 10' 41" W 


 29 45° 38' 30" N 65° 10' 11" W 


 30 45° 38' 27" N 65° 09' 30" W 


    
 


Upper Salmon River Watershed  
 


 1 45° 39' 27" N 64° 56' 03" W 


 2 45° 39' 32" N 64° 55' 34" W 


 3 45° 39' 05" N 64° 55' 01" W 


 4 45° 38' 39" N 64° 55' 08" W 


 5 45° 38' 17" N 64° 56' 10" W 


 6 45° 37' 56" N 64° 56' 19" W 


 7 45° 37' 23" N 64° 56' 42" W 


 8 45° 36' 59" N 64° 57' 05" W 


 9 45° 36' 24" N 64° 57' 26" W 


 10 45° 37' 05" N 64° 57' 56" W 


 11 45° 37' 35" N 64° 58' 11" W 


 12 45° 37' 58" N 64° 57' 50" W 


 13 45° 38' 19" N 64° 57' 18" W 


 14 45° 38' 21" N 64° 56' 31" W 


 15 45° 38' 46" N 64° 56' 02" W 


    


 
Big Salmon River Watershed 


 


 1 45° 33' 05" N 65° 27' 33" W 


 2 45° 31' 48" N 65° 27' 41" W 


 3 45° 31' 10" N 65° 27' 28" W 


 4 45° 30' 18" N 65° 26' 22" W 


 5 45° 30' 37" N 65° 25' 26" W 


 6 45° 30' 28" N 65° 24' 21" W 
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Coordinate 
Position Latitude Longitude 


 7 45° 31' 55" N 65° 23' 46" W 


 8 45° 34' 54" N 65° 23' 41" W 


 9 45° 35' 09" N 65° 24' 24" W 


 10 45° 36' 29" N 65° 23' 54" W 


 11 45° 36' 07" N 65° 21' 57" W 


 12 45° 37' 10" N 65° 20' 59" W 


 13 45° 37' 23" N 65° 18' 21" W 


 14 45° 38' 47" N 65° 17' 59" W 


 15 45° 38' 44" N 65° 14' 51" W 


 16 45° 38' 08" N 65° 14' 39" W 


 17 45° 28' 54" N 65° 20' 39" W 


 18 45° 27' 29" N 65° 23' 06" W 


 19 45° 26' 10" N 65° 22' 58" W 


 20 45° 25' 13" N 65° 24' 00" W 


 21 45° 24' 59" N 65° 29' 28" W 


 22 45° 25' 14" N 65° 30' 14" W 


 23 45° 26' 33" N 65° 30' 38" W 


 24 45° 27' 16" N 65° 29' 29" W 


 25 45° 28' 46" N 65° 30' 39" W 


 26 45° 30' 11" N 65° 32' 17" W 


 27 45° 30' 46" N 65° 30' 43" W 


 28 45° 31' 48" N 65° 29' 53" W 


 29 45° 32' 54" N 65° 30' 00" W 


 30 45° 33' 36" N 65° 28' 27" W 
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APPENDIX V – RECORD OF CONSULTATIONS 


 
The Atlantic salmon, inner Bay of Fundy (iBoF) populations is an anadromous fish under the 


federal jurisdiction of DFO.  Parks Canada Agency has jurisdiction for the species within Fundy 


National Park and co-led the development of this recovery strategy. The entire iBoF area exists 


within Eastern Canada and includes all rivers draining into the Bay of Fundy from the Mispec 


River in New Brunswick to the Pereaux River in Nova Scotia.  Because the range of the species 


encompasses two provinces and a federal park, and the breath of knowledge and expertise in 


relation to the species, broad engagement and consultations were sought in the development of 


the recovery strategy. 


 


The iBoF Atlantic Salmon Conservation and Recovery Team played a key role in providing 


input into the recovery strategy.  DFO Maritimes Region chaired this team of experts and 


representatives from multiple levels of government and well as stakeholder groups and 


Aboriginal peoples from the inner Bay of Fundy area. Specific members of the Recovery Team 


and their affiliations can be found on page vi of this recovery strategy.  Input on this strategy was 


sought from all members of the Recovery Team. 


 


In addition, the scientific elements of the strategy, namely sections 2.1 (recovery feasibility), 2.2 


(recovery goal), 2.5 (critical habitat) and 2.9 (activities permitted by the recovery strategy) were 


informed through a full peer review organized by the Canadian Science Advisory Secretariat.   


 


The strategy was also reviewed by DFO representatives in National Capital Regions and relevant 


provincial government representatives from Nova Scotia and New Brunswick.  All comments 


received during this level of review were considered. 


 


Aboriginal peoples were significantly engaged in the activities of the Recovery Team and 


formed an Aboriginal subcommittee to input into the recovery strategy. The final draft document 


was also circulated to relevant First Nations and Aboriginal communities to provide an 


opportunity for any additional input into this strategy.  All comments received during this review 


were considered for incorporation into the document. 


 
All comments received on the proposed recovery strategy during the 60-day public registry 


comment period (December 4, 2009 to February 2, 2010) were considered and addressed as 


appropriate in the final version of the document. 
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APPLICATIONS POSTED NOTICE 


 
The documents associated with the applications from Kelly Cove Salmon Ltd. for a boundary amendment 
of an existing site are available below.    The information in these documents is provided as part of the 
routine disclosure of information by the Department of Fisheries and Aquaculture.  Included is the original 
submission by the applicant, as well as supplementary information requested by the Department.  Some 
information may be redacted as business confidential information or personal information. 
 
This application is currently under review by the Department and other relevant provincial and federal 
departments and agencies.  Please note, the review process may require the applicant to submit additional 
information to the Department which will be posted to the Department’s website.  
 
These documents were provided to the Department by the applicant.  The Department is not responsible 
for the content of these documents, including, but not limited to, the accuracy, reliability, or currency of 
the information contained within. 
 


Boundary Amendment 


Applicant:  Kelly Cove Salmon Ltd. Species: Atlantic salmon, Atlantic halibut, Atlantic 
cod, Rainbow trout, Haddock 


Location:  AQ#1039, Annapolis Basin, Digby 
County 


Method of Cultivation:  Marine cage cultivation 


 
To learn more about the marine aquaculture lease and license application process, please visit 
https://novascotia.ca/fish/aquaculture/licensing-leasing/Aqua-Licensing-and-Leasing-Overview.pdf  
 
For information on the Nova Scotia Aquaculture Review Board, please visit https://arb.novascotia.ca/ 



https://novascotia.ca/fish/aquaculture/licensing-leasing/Aqua-Licensing-and-Leasing-Overview.pdf
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EXECUTIVE SUMMARY 
 
Project: Application for a boundary amendment of aquaculture site #1039 in Annapolis 


Basin, Nova Scotia 


 


The following report and associated documents have been prepared by Sweeney 


International Marine Corp. (SIMCorp) for Kelly Cove Salmon Ltd. (KCS) in order to satisfy the 


criteria of the Nova Scotia Department of Fisheries and Aquaculture (NSDFA) Regulation 


347/2015 Schedule A: Regulations Respecting Aquaculture Licences and Leases, section 3: 


Factors to be considered in decisions related to marine aquaculture sites.  The purpose of 


this report is to formally apply for a boundary amendment of marine aquaculture site #1039 in 


Annapolis Basin, in Digby County, Nova Scotia. The farm would consist of twenty, 49-m, grid 


cells in a 2 x 10 configuration.  The proposed lease dimensions are 190 x 180 x 720 x 370 x 


630 x 280 m, resulting in a farm with an area of 29.08 ha. The site is approved for 1,100,000 


Atlantic salmon in twenty cages.  


 


SIMCorp is assisting KCS in this application for a boundary amendment of site #1039 


through the preparation of this report and other supporting roles.  All correspondence should 


be copied to SIMCorp. 


.   
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FACTORS TO BE CONSIDERED IN DECISIONS RELATED TO MARINE AQUACULTURE SITES 


a. Optimum Use of Marine Resources 


Location Identification and Geographic Description of Site 


Aquaculture site Rattling Beach (#1039) is owned and operated by Kelly Cove Salmon Ltd. 


(KCS). The marine farm consists of twenty, 49-m grid cells in a 2 x 10 configuration.  The 


proposed lease incorporates all aquaculture-related gear, above and below the water line, 


with lease dimensions of 190 x 180 x 720 x 370 x 630 x 280 m, resulting in a farm area of 


29.08 ha.  


 


The general area around site #1039 appears on Canadian Hydrographic Service (CHS) 


Nautical chart #4396 (Annapolis Basin) and National Topographic System Map, Sector 021A 


(Annapolis Royale, Nova Scotia). The coordinates, obtained using DGPS, of the corners of 


the proposed lease area are located in Table 1.  


 


Site #1039 is located on the western side of the Annapolis Basin, near the mouth of the 


Digby Gut channel in Digby County, Nova Scotia (Fig. 1).  The site is approximately 2.5 km 


north of Digby.  Rattling Beach is located in the Annapolis Basin, along with seven marine 


shellfish and two other marine finfish aquaculture sites.  The basin also provides a number of 


different resources for humans and animals (Fig. 2).  Fishing, specifically lobster, scallops, 


and harvesting of rockweed, are also important activities contributing to the economic 


wellbeing of cities and towns surrounding the basin.  In addition, this area is considered to be 


a significant habitat for migratory birds supported by the presence of unique 


microenvironments such as salt marshes, bogs, and fens.  The basin is a tourist destination, 


were people enjoy whale watching, kayaking, camping, recreational fishing, and boating to 


name a few activities, in and surrounding Annapolis Basin. KCS has implemented policies 


and procedures to manage their farms and protect wildlife. Aquaculture in the Annapolis 


Basin has been able to successfully co-exist with other resources in the area. 


 


 


Table 1. Coordinates for the Boundary Amendment in Annapolis Basin 
  


APPROXIMATE SITE CO-ORDINATES (NAD 83) 


Corner Latitude Longitude 
1 44o 39’ 27.6” 65o 45’ 24.3” 
2 44o 39’ 28.2” 65o 45’ 15.7” 
3 44o 39’ 22.8” 65o 45’ 12.5” 
4 
5 
6 


44o 38’ 59.6” 
44o 38’ 58.5” 
44o 39’ 18.8” 


64o 45’ 09.6” 
64o 45’ 26.3” 
64o 45’ 27.0” 


Approximate Site Center 44o 39’ 13.6” 65o 45’ 19.8” 


 







Figure 1. Proposed Boundary Location for Rattling Beach #1039 in Annapolis Basin 
 


 
 


.   


 







Figure 2. Resource Map of Annapolis Basin (Map: National Topographic System Map Sector 021A and Sector 020P) 
 


 







b. Community and Provincial Economic Development 


The following tables (Tables 2 - 4), obtained from the Statistics Canada website (Statistics 


Canada 2012, 2013), outline employment rates, industries, and occupations relative to Digby 


County and the province of Nova Scotia as a whole. The data is based on the 2011 census.  


 


Table 2.  Labour Force Indicators of Digby County and Nova Scotia 
 


Labour Force Indicators 
Digby County 


 
Nova Scotia 


Total Male Female Total Male Female 


Total population 15 years 
and over 


15,290 7,385 7,905 


 


768,060 368,640 399,425 


In the labour force 8,685 4,600 4,080 484,585 247,725 236,860 


Employed 7,415 3,995 3,420 435,895 220,810 215,085 


Unemployed 1,265 605 665 48,690 26,910 21,775 


Not in the labour force 6,600 2,780 3,820  283,475 120,910 162,560 


Participation rate 56.8 62.3 51.6  63.1 67.2 59.3 


Employment rate 48.5 54.1 43.3  56.8 59.9 53.8 


Unemployment rate 14.6 13.2 16.3  10.0 10.9 9.2 


 


 


Table 3. Industries of Digby County and Nova Scotia 
 


Industry 
Digby County 


 
Nova Scotia 


Total Male Female Total Male Female 


Total experienced labour force 
15 years and over 


8,685 4,605 4,080 


 


484,590 247,725 236,860 


Agriculture and other resource-
based industries 


1,430 1,135 295 18,340 14,740 3,595 


Construction 560 530 25 32,245 28,835 3,405 


Manufacturing 995 705 290 33,875 25,055 8,830 


Wholesale trade 205 155 55 15,380 11,235 4,145 


Retail trade 1,115 520 595 60,900 26,185 34,720 


Finance and insurance 135 40 100 15,735 5,375 10,355 


Health care and social services 875 80 795 59,670 10,090 49,575 


Educational services 870 245 620 38,895 12,430 26,470 


Other services 350 150 200 20,230 9,650 10,575 



http://www12.statcan.ca/census-recensement/2006/dp-pd/prof/92-591/details/page_Flags.cfm?Lang=E&Geo1=CD&Code1=1204&Geo2=PR&Code2=12&Data=Count&SearchText=Queens&SearchType=Begins&SearchPR=01&B1=All&Custom=&Flag=





Table 4. Occupations of Persons in Digby County and Nova Scotia 
 


Occupation 
Digby County 


 
Nova Scotia 


Total Male Female Total Male Female 


Total experienced labour force 15 
years and over 


8,685 4,600 4,085 


 


484,585 247,730 236,860 


A Management occupations 690 415 270 48,000 28,825 19,175 


B Business, finance and 
administration occupations 


970 130 835 10,355 18,490 51,870 


C Natural and applied sciences 
and related occupations 


270 250 20 28.280 23,065 5,210 


D Health occupations 545 80 465 33,580 6,080 27,500 


E Occupations in social science, 
education, government service 
and religion 


935 285 650 61,450 21,520 39,930 


F Occupations in art, culture, 
recreation and sport 


205 45 165 11,305 5,085 6,225 


G Sales and service occupations 1,665 570 1,095 116,265 45,190 71,075 


H Trades, transport and equipment 
operators and related occupations 


1,310 1.235 75 69,025 65,975 3,050 


I Occupations unique to primary 
industry 


1,160 1,020 135 18,265 15,385 2,875 


J Occupations unique to 
processing, manufacturing and 
utilities 


785 495 290 18,130 13,130 4,980 


  


The Nova Scotia government published aquaculture employment statistics from 2013 and 


2014 (Table 5; NSDFA 2014). The number of job positions (full time and part time) in finfish 


aquaculture increased in 2014 from those in 2013. Overall, there was a decrease in job 


positions in aquaculture, but the decrease was due to a loss of positions in the shellfish 


industry.  On a broader scale, the Atlantic Canada Fish Farmers Association reports that 


salmon farming employs over 3000 people and directly contributes over $350 million per year 


to the economy. 


 


Table 5. Nova Scotia Aquaculture Employment Statistics 
 


 Full time Part time  Total 


 2013 2014 2013 2014 2013 2014 


Finfish 159 163 64 72 223 235 


Shellfish 112 64 233 237 345 301 


Other 20 20 48 50 68 70 


Total 291 247 345 359 636 606 







According to Statistics Canada, in Nova Scotia, approximately 43% of the population lives in 


rural areas, which is twice the proportion for Canada as a whole (i.e. 20%) (Statistics 


Canada, 2015). In general, Nova Scotia has an increased reliance on natural-based 


industries, such as the finfish aquaculture industry.  In addition to the jobs created directly by 


the aquaculture sites, there are also jobs created by associated activities such as 


manufacturing (e.g. cage building and repair, feed manufacturing), transport (e.g. shipping of 


product to processing plants and to market), processing (e.g. value added products), sales, 


administration, and sciences (e.g. veterinary services, environmental services). Marine 


aquaculture has the potential to be an economically sustainable, reliable, and 


environmentally sustainable industry in Atlantic Canada and to provide needed jobs to 


Atlantic Canadians. The United Nations Food and Agricultural Organization (FAO) reports 


that over 75% of the world’s marine fish stocks are fully exploited, over exploited, or depleted 


(FAO 2003).  Wild fisheries are therefore unlikely to satisfy the global appetites for seafood. 


Aquaculture, however, is poised to meet the demand for healthy sources of fish protein.  


 


c. Fisheries Activities  


Commercial Fisheries 


There are over 500 species of fish found in Atlantic Canada and most of them are present off 


the coast of Nova Scotia. However, the number of commercially harvested finfish is much 


less than this and can be roughly grouped into two categories: 1) groundfish, which occur on 


or close to the seafloor, and 2) pelagic fish, which occur in the water column usually away 


from the bottom. Various shellfish and seaweeds also support commercial fisheries.  In 2014, 


the top five groundfish and pelagic species landed included herring, haddock, hake, redfish 


spp. and pollock (Table 6; Fisheries and Oceans 2014a).   


 


Table 6. Atlantic Coast Commercial Landings for 2014  
Note: sourced from Fisheries and Oceans (2014a) 


 


2014 ATLANTIC COAST COMMERCIAL LANDINGS, BY REGION 


(metric tonnes, live weight) 


 
Nova Scotia Atlantic 


Total Maritimes Gulf Total 


Groundfish 


    Atlantic Cod 2,348 23 2,371 13,001 


Haddock 15,732 0 15,732 16,037 


Redfish spp. 6,805 0 6,805 8,948 


Halibut (Atlantic) 2,166 34 2,200 3,617 


Flatfishes 1,964 151 2,115 10,751 


Greenland turbot 44 0 44 14,312 


Pollock 2,875 0 2,875 3,204 


Hake 8,034 7 8,040 8,451 


Cusk 210 0 210 212 


Catfish 0 0 0 0 


Skate 105 0 105 314 


Dogfish 54 0 54 54 







Other 2,186 41 2,226 2,363 


Total 42,523 256 42,779 81,263 


Pelagic & other finfish         


Herring 40,013 4,878 44,891 114,610 


Mackerel 703 67 770 6,540 


Swordfish 1,609 0 1,609 1,609 


Tuna 493 78 571 763 


Alewife 524 173 697 1,562 


Eel 8 23 31 311 


Salmon (Atlantic) 0 0 0 0 


Smelt 0 0 0 124 


Silversides 0 154 154 449 


Shark 64 0 64 64 


Capelin 0 0 0 28,867 


Other 34 0 34 63 


Total 43,448 5,374 48,822 154,964 


GRAND TOTAL (5) 238,708 17,834 256,542 686,629 


 


 


Groundfish 


There are a number of commercially harvested species of groundfish off the south shore of 


Nova Scotia. The most common traditional fisheries include cod, haddock, and pollock. 


Fisheries for cod, haddock, and pollock occur mainly on the large fishing banks and in the 


Bay of Fundy. The fishery is conducted using mobile gear (otter trawl) and fixed gear 


(longline, handline, and gillnet) with the most active time of year being July through 


September (Fisheries and Oceans Canada 2014b). Haddock in 4X is in a rebuilding phase 


with a positive outlook; recruitment trends look very positive with spawning stocks continuing 


to increase in biomass since the last decade (Fisheries and Oceans Canada 2015g). 


However, fish size is decreasing at age (Showell et al. 2013).  Cod in 4X demonstrate poor 


juvenile recruitment and low biomass levels, although there is considerable uncertainty 


regarding stock status; this stock is accessed by a very large number of fishing vessels and 


sectors (Clark et al. 2015). O’Boyle (2012) listed Western Scotian Shelf cod as critical.  The 


pollock fishery in the Western Scotian Shelf (WSS), which reached historic lows in 2000, has 


since increased due to improved recruitment; though, it is still considered to be in the 


cautious (i.e. considered neither healthy nor critical) state (O’Boyle 2012).   


 


Flatfish are also important commercial groundfish but they are caught mostly on the fishing 


banks and deeper areas (Fisheries and Oceans Canada 2014b).  In NAFO Divisions 4X5Y, 


these species are halibut, yellowtail flounder, American plaice, winter flounder, and witch 


flounder (Fisheries and Oceans Canada 2014b). Overall, most flatfish species in this area 


are in decline or at low levels. Winter flounder is better in overall status with some positive 


indicators present (O’Boyle 2012), but American plaice stock status was still in decline as of 


2009 and COSEWIC considers the Maritime population to be threatened (COSEWIC 2009a). 


O’Boyle (2012) had considered silver-hake stock status to be critical; however, recent 


biomass estimates have shown a large increase in number in 2014 (DFO 2015a). Halibut 







stocks, however, appear to be improving and the biological information for this species 


continues to develop (DFO 2015b).   


 


The Rattling Beach site is present in the Maritimes Statistical Districts 38 & 39. For 2015, 


177,099 kg of groundfish was landed in this district with a value of $420,741. Key species 


landed include: Atlantic cod, witch flounder, haddock, halibut, monkfish, Pollock, redfish, 


sculpin, skate, white hake, and winter flounder. Both sculpin and winter flounder were noted 


as species caught for bait (C. O’Neil, pers. com.). 


 


Figures 3 – 6 show the approximate groundfish landings off the coast of Nova Scotia 


between 1999 and 2003 (Fisheries and Oceans Canada 2014b).    


 


Species list 


 Atlantic pollock (Pollachius virens) 


 Haddock (Melanogrammus aeglefinus)  


 Atlantic cod (Gadus morhua) 


 American plaice (Hippoglossoides platessoides) 


 Winter, yellowtail, and witch flounder (Pseudopleuronectes americanus, Limanda 


ferruginea and Glyptocephalus cynoglossus) 


 Atlantic halibut (Hippoglossus hippoglossus) 


 Monkfish (Lophius americanus) 


 Skate (unknown species) 


 Cusk (Brosme brosme), restricted to by-catch only 


 Sculpin (unknown species) 


 Redfish (Sebastes sp.) 


 Silver hake (Merluccius bilinearis) 


 White hake (Urophycis tenuis), restricted to by-catch only 







Figure 3. Commercial Groundfish Landings (1999 – 2003) 
 


 







Figure 4. Commercial Cod, Haddock, and Pollock Landings (1999 – 2003) 
 
 







Figure 5. Commercial Flatfish Landings (1999 – 2003)  
 
 


 







Figure 6. Commercial Halibut Landings (1999 – 2003) 
 


 







Pelagics  


The most common commercial species of pelagic fish off the shore of Nova Scotia include: 


herring (Fig. 7), mackerel (Fig. 8), tuna, swordfish, and alewife, with herring being the most 


valuable pelagic in 2014 (Table 6; Fisheries and Oceans 2014a).  Herring (Clupea harengus) 


stocks in the Southwest Nova Scotia / Bay of Fundy herring spawning component have been 


of concern for a decade or more, and stock status reports have indicated the need for 


rebuilding (Clark et al. 2012). Clark et al. (2012) presented evidence of the decline in 


spawning grounds, targeting of juveniles in the fishery, and declines in catches. Recent 


biomass estimates have shown uncertainty; however, long-term trends show a general 


decrease in German Bank from 1999 and an increase in Scots Bay from 2005 (DFO 2015c). 


Approximated moving biomass averages for the Southwest Nova Scotia / Bay of Fundy area 


have indicated slight increases each year since 2012 (DFO 2015c). The herring fishery 


largely takes place on dense summer feeding, overwintering, and spawning locations and is 


dominated by purse seine, gillnet, and weir (DFO 2015c).   


 


The Northwest Atlantic mackerel stock ranges from North Carolina to Labrador and has 


northern and southern spawning contingents (TRAC 2010). The Department of Fisheries and 


Oceans considered the status of the Atlantic mackerel stock to be in critical condition due to 


low abundances in egg and spawning biomass and appropriate reconstruction methods are 


being implemented (DFO 2014). The mackerel fishery is conducted with traps, gillnets, and 


handlines and is primarily an inshore fishery of the spring and summer months and extends 


into more offshore waters for the fall and winter (Fisheries and Oceans Canada 2014). 


Because of high fishing mortality, mackerel landings of recent years (2011 - 2013) have 


decreased within the Northwest Atlantic region when compared to numbers from years 


previous (DFO 2014). Figure 8 illustrates the general distribution of mackerel fishing activities 


in Atlantic waters.   


 


The small pelagic fisheries are Scotia-Fundy wide, meaning that any gillnet licence holder 


may fish in the area.   


 


The North Atlantic swordfish stock has been rebuilt after a 10-year recovery plan 


commencing in 1999.  This fishery is now sustainable and well controlled with Canadian 


annual landings of 1,505 t in 2013 being exported to the United States at a value of $12.3 


million (Fisheries and Oceans Canada 2015a).  Swordfish (Fig. 9) are caught using longline 


and harpoon primarily along the edge of Georges Bank, the Scotian Shelf, and the Grand 


Banks in vessels often less than 65 feet; DFO lists principal ports in Nova Scotia as 


Shelburne, Cape Sable Island, Sambro, Wood's Harbour, and Clark's Harbour (Fisheries and 


Oceans Canada 2008).  The bluefin tuna (Fig. 10) is the most common tuna found off the 


coast of Nova Scotia and is fished with tended line, rod and reel, harpoon, longline, and trap 


nets (Fisheries and Oceans Canada 2014b). The International Commission for the 


Conservation of Atlantic Tunas (ICCAT 2014) consider Atlantic bluefin and albacore tuna 


stocks overfished from 2010 and 2012 stock assessments, which indicated low recruitment.  


The bluefin and albacore tuna stocks are considered to be of a critical status whereas the 


bigeye and yellowfin tuna stocks are considered healthy (O’Boyle 2012). 


 







In Maritimes Statistical Districts 38 & 39, pelagic landings and associated value was not 
separated in the provided “other species” category.  For 2015, 11,262,144 kg was landed 
comprising of species other than groundfish and lobster with a value of $29,096,031. Key 
species landed include: elvers and herring (C. O’Neil, pers. com.). 
 


Species list 


 North Atlantic bluefin tuna (Thunnus thynnus) 


 Swordfish (Xiphias gladius) 


 Elver (Anguilla rostrata) 


 Atlantic herring (Clupea harengus) 


 Atlantic mackerel (Scomber scombrus) 


 Alewife (Alosa pseudoharengus) 







Figure 7. Commercial Herring Landings (1999 – 2003) 
 


 







Figure 8. Commercial Mackerel Landings (1999 – 2003) 
 


 







Figure 9. Commercial Large Pelagic Fish Landings, Excluding Bluefin Tuna (1999 – 2003) 
 


 







Figure 10. Commercial Bluefin Tuna Landings (1999 – 2003) 
 







Shellfish and Other Invertebrates 


There are a number of shellfish species that are harvested off Nova Scotia and included are 


such commercially important species as scallops, lobsters, shrimp, and crabs (Table 7; 


Fisheries and Oceans 2014a). Also harvested are sea cucumber, sea urchins, and soft-shell 


clams.  


 


Table 7. Atlantic Coast Commercial Landings for 2014  
Note: source from Fisheries and Oceans (2014a) 


 


2014 ATLANTIC COAST COMMERCIAL LANDINGS, BY REGION 


(metric tonnes, live weight) 
Species Nova Scotia Atlantic 


Total Maritimes Gulf Total 


Shellfish         


     


Clams / quahaug 2,068 3 2,071 26,869 


Oyster (1) 2 69 72 1,258 


Scallop (2) 63,694 78 63,772 69,745 


Squid 22 0 22 22 


Mussel (3) 0 2 2 2 


Lobster 47,235 4,300 51,534 92,779 


Shrimp 24,748 124 24,872 129,658 


Crab, Queen 12,142 7,045 19,187 96,103 


Crab, Other 426 579 1,005 5,277 


Whelks 111 0 111 3,491 


Cockles 6 0 6 257 


Sea cucumber 1,719 0 1,719 5,379 


Sea urchin 270 0 270 2,377 


Other 0 0 0 0 


Total  152,443 12,200 164,643 433,218 


Subtotal 238,414 17,830 256,245 669,445 


Others         


     


Marine plants 214 4 218 14,360 


Lumpfish roe 0 0 0 40 


Miscellaneous (4) 80 0 80 2,784 


Total 294 4 298 17,184 


GRAND TOTAL (5) 238,708 17,834 256,542 686,629 


          


(1) Oyster: BC data now reported under Aquaculture.  Atlantic includes wild and farmed data. 


(2) Scallop includes meat with roe.       


(3) PEI mussels are now classified under "aquaculture" because they are a farmed product. 


(4) Miscellaneous value includes seal value.     


(5) Totals may not add up due to rounding. 
    Source: Fisheries and Oceans Canada (DFO), Economic 


Analysis and Statistics 
    







Invertebrate fisheries constitute the largest piece of the Nova Scotia fishery (Fisheries and 


Oceans Canada 2014a), of which the lobster fishery is the primary component. In 2014, 


Nova Scotia landed over 51,000 t of lobster valued at $570 million (Fisheries and Oceans 


Canada 2014a, Fisheries and Oceans Canada 2014c).  The inshore lobster fishery accounts 


for ~ 90% of the lobster landings (Coffen-Smout et al. 2013) (Fig. 11), in which the landings 


have more than doubled in the past 20 years (NSDFA 2014). The proposed farm falls within 


lobster fishing area (LFA) 33.  Typical lobster grounds are characterised by a hard seafloor 


such as ledge, boulder, or cobble (Lawton 1993) whereas the proposed aquaculture farm is 


located over mostly gravel and sandy conditions (see section d. Oceanographic and 


Biophysical Characteristics).  However, lobster fishermen are known to set their traps in 


waters ranging from a few feet deep to 25 fathoms and on various bottom types (C. 


MacDonald, pers. com.).  


 


The Jonah-crab fishery occurs in both offshore and coastal areas of southwestern Nova 


Scotia; the rock crab is primarily found in shallow, nearshore areas (Fisheries and Oceans 


Canada 2014b) (Fig. 12). An exploratory snow-crab fishery in NAFO Division 4X (the western 


portion of CFA 24) was initiated in 1994; catches are relatively low from 4X (generally less 


than 350 t per year), the season extends from November to May and only one area is 


considered commercially important (Fisheries and Oceans Canada 2014b, DFO 2015d) (Fig. 


13). Commercial snow (queen) crab landings for 2013 and 2014 are illustrated in Figure 14, 


which indicates that the proposed boundary amendment of Rattling Beach does not fall within 


a snow crab fishing area.  Snow crab is the second most valuable Canadian fishery export 


product, and the Scotia-Fundy fishable biomass has increased in most areas (Fisheries and 


Oceans Canada 2015b).  


 


Shrimp represents Canada’s fourth most valuable seafood export, with the northern shrimp 


being the most abundant in Atlantic Canadian waters. The fishery uses demersal otter trawl 


fishing vessels both in the inshore and offshore fishery. In shrimp fishing area 16, a number 


of licenses are largely inactive due to low shrimp abundance in this area (Seafish 2015; Fig 


15); however, Fisheries and Oceans maintain the stock biomass as being in the healthy zone 


(Fisheries and Oceans Canada 2015c).  


 


The commercial fishery for scallops is typically offshore, although a smaller inshore fishery 


does occur along parts of the Atlantic coast (Fig. 16).  Historically, the area off Digby, in the 


Bay of Fundy, has been the most important area for the inshore fishery (Fisheries and 


Oceans Canada 2014b). Scallop production areas (SPAs) 4 and 5 are located off of Digby 


and in Annapolis Basin, respectively. Scallops caught in SPA 4 were 124 t and in SPA 5 


were 8.3 t for the 2014/2015 fishing season (Fisheries and Oceans Canada, 2016a; Fig. 17). 


The catch rate remained steady in SPA 4 but decreased in SPA 5 in 2015 relative to 2014; 


SPA 4 and 5 were joined under one Total Allowable Catch (TAC) limit for the 2013/2014 


fishing season (Fisheries and Oceans Canada, 2016a). The commercial biomass in SPA 4 is 


considered to be in the healthy zone (Fisheries and Oceans Canada, 2016a). In 2014 and 


2015, the number and weight per tow of commercial scallop in SPA 5 were above the 


medians of the 1996 to 2008 survey series, while recruit number and weight per tow were 


near the medians in 2014 and increased in 2015. 







In Maritimes Statistical Districts 38 & 39, invertebrate landings and associated value was not 
separated in the provided “other species” category with the exception of lobster. For 2015, 
11,262,144 kg was landed comprising of species other than groundfish and lobster with a 
value of $29,096,031. Key invertebrate species landed include: clams (Bar, quahaugs, soft 
shell and unspecified), rock crabs, sea scallops and sea urchins. Bait fisheries for rock crab 
were noted for these districts.  In 2015, reported lobster landings weighed 2,898,078 kg with 
a value of $40,951,586 (C. O’Neil, pers. com.). 
 


The area of the proposed fish farm falls within shellfish harvesting area NS-18-010-001 (Fig. 


18). The majority of Annapolis Basin is classed as conditionally approved waters for 


harvesting shellfish; however, the Rattling Beach site is between waters to the north and the 


south which are prohibited for harvesting. Figure 18 was produced by Environment Canada 


(D. MacArthur, pers. comm.).   


 


Species list 


 Lobster (Homarus americanus) 


 Shrimp (Pandalus borealis) 


 Rock crab and Jonah crab (Cancer irroratus and C. borealis) 


 Green crab (Carcinus maenas) 


 Scallop (Placopecten magellanicus) 


 Sea urchin (Strongylocentrotus droebachiensis) 


 Soft-shell clam (Mya arenaria) 


 Bar clam (Spisula solidissima) 


 Quahaug (Mercenaria mercenaria) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







 


Figure 11. Total Lobster Catch  
Note: sourced from Coffen-Smout et al. (2013)  


 


 







Figure 12. Commercial Crab Landings (1999 – 2003)  
 


 







Figure 13. Commercial Snow Crab Landings (1999 – 2003) 
 


 







Figure 14. Commercial Snow Crab Landings (DFO 2015d) 


 


 







Figure 15. Shrimp Fishing Areas in Atlantic Canada  
Note: Sourced from Fisheries and Oceans Canada (2015c) 


 


 


 


 


 


 


 


 


 


 


 


 


 







Figure 16. Commercial Scallop Landings (1999 – 2003) 
 


 







Figure 17. Scallop Production Areas 
Note: sourced from Fisheries and Oceans (2016a)   


 


 







Figure 18. Shellfish Harvesting Classifications of the Annapolis Basin Area 
Note: DFO is the central CSSP agency with respect to the real-time status of shellfish 


growing area classifications.  DFO should be contacted directly for information on shellfish 


area closures. 


 


 


 


 


 
 


 


 


 







Seaweeds 


Marine plants harvested commercially in Nova Scotia include rockweed (Ascophyllum 


nodosum), Irish moss (Chrondus Chrispus), dulse (Palmaria palmata), and kelp (Saccharina 


latissima, S. groenlandica and Laminaria digitata). In 2013, approximately 332 t of marine 


plants were landed in Nova Scotia at a value of nearly $107,560 (NSDFA 2013).   


 


In Nova Scotia, Ascophyllum is harvested for animal fodder, fertiliser, and other specialty 


products.  Irish moss is commonly harvested for carrageenan, which is used in the food 


industry for its thickening and stabilising properties. Though the species is not under any 


immediate threat, Nova Scotian Irish moss populations are beginning to experience signs of 


increase in site-specific harvesting pressure, and protection methods are beginning to be 


recognised (Fisheries and Oceans Canada 2013a). Harvest rates of rockweed in Annapolis 


Basin have remained high over the past 30 years; however, these rates indicate that the 


habitat value of these beds is significantly altered and takes years to recover.  Reassessment 


of long-term impacts on habitat and the ecosystem are important in determining future 


harvest rates.   


 


The province of Nova Scotia has jurisdiction over the issuing of rockweed licenses.  A 


provincial representative from NSDFA explained that rockweed harvesting can coexist with 


aquaculture and no conflict is anticipated between the industries (J. Huston, pers. com.).  


This is due to the fact that rockweed harvesting takes place in shallow, intertidal water but 


aquaculture farms require deeper water. Irish moss also occurs low in the intertidal and into 


the shallow subtidal and is harvested with a hand rake (Fisheries and Oceans Canada 


2013a).  Harvesting Ascophyllum is considered a high risk activity as these plants and other 


biota can be damaged due to harvest.  Annapolis Basin has a history of overharvest impacts; 


one full closure of the basin resulted when harvest rates were greater than 50%.  Therefore, 


mitigation actions such as seasonal closures during peak growth or reproductive effort may 


be necessary to ensure population status (Fisheries and Oceans Canada 2013a).  There are 


currently no rockweed leases in place for Annapolis Basin; however, two (2) applications 


have been received for this area and are currently being processed by the Province of Nova 


Scotia (W. Vissers, pers. com.; Fig.19). 







Figure 19. Rockweed Licences in Nova Scotia 
Note: sourced from Nova Scotia Department of Fisheries and Aquaculture   


 


 


Recreational Fisheries 


Department of Fisheries and Oceans Canada was contacted for recreational fishing landings, 
however this data is not available through their database (C. O’Neil, pers. com.). 
 


Aboriginal Fisheries 


Aboriginal landings were reported in Maritimes Statistical Districts 38 & 39 however the 
landing data, species fished, value and fishing effort was not provided by the Department of 
Fisheries and Oceans Canada (C. O’Neil, pers. com.). 







d. Oceanographic and Biophysical Characteristics 


Baseline Survey 


A baseline survey of the proposed lease area was conducted on July 20, 2016. The baseline 


survey report, a document separate from this information package, is entitled Baseline 


Assessment Site #1039 Rattling Beach and dated October 20, 2016 (Appendix A). 


 


Physical Oceanography 


Wind 


The proposed boundary amendment of NS aquaculture site #1039 is located near the 


channel at the entrance to Annapolis Basin, on the Fundy shore of Nova Scotia. The site is 


sheltered from the south around to the northwest due to its proximity to the mainland of Nova 


Scotia. The most significant wind directions for this site are from the east-northeast around to 


the south-southeast, to which the site is exposed to the greatest fetches.   


 


The following wind speed data, including Figures 20 and 21, were collected from the Wind 


and Wave Climate Atlas – Volume I: The East Coast of Canada, for the Nova Scotian Shore, 


prepared by MacLaren Plansearch Ltd. (1991). Winds speed of less than 25 knots occur 


90.9% of the time on the south shore of Nova Scotia. Storm force winds (i.e. > 45 knots) 


occur only 0.2% of the time. The most common wind directions are southwest (~20% 


occurrence) and west (~17.5% occurrence) while the least common wind directions are from 


the northeast (~7.5% occurrence), east (~6% occurrence), and southeast (~5.5% 


occurrence). Historically, the months with the highest mean wind speeds in the area have 


been January and December. During these months, the most frequent wind directions are 


from the northwest, north, and west, respectively. Annual wind statistics for the Fundy shore 


of Nova Scotia are presented in Figure 20 and summary graphs of average monthly wind 


speeds are presented in Figure 21. 


 


Wind speed and direction data were also collected from the Brier Island weather station 


(Environment Canada 2016) at Digby Neck, located at N44° 17’ 09.000” W66° 20’ 48.000”. 


Data collected between April 1, 2011 and May 24, 2016 were used to produce the wind-rose 


plot of Figure 22. Based on this data, the most common and strongest winds in the Annapolis 


Basin area occur between 150 and 175o (coming from approximately the south-southeast 


through the southwest). Most commonly, wind speeds are between 4 and 10 km/h (Fig. 23). 


 







Figure 20. Annual Wind Statistics for the Bay of Fundy Shore 
Note: sourced from MacLaren Plansearch Ltd. (1991) 


 


 


 


 


 
 
 
 
 
 
 
 
 
 
 







Figure 21. Average Monthly Wind Statistics for the Bay of Fundy Shore 
Note: sourced from MacLaren Plansearch Ltd. (1991) 


 


 


 







Figure 22. Wind-rose Plot of Brier Island Weather Station Data Collected Between April 1, 2011 and May 24, 2016  
Note: the bars on the plot indicate the direction the wind was coming from  


Data sourced from Environment Canada (2016) 
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Figure 23. Frequency of Wind Speed Observed at the Brier Island Weather Station between April 1, 2011 and May 24, 
2016  
Data sourced from Environment Canada (2016) 


 


 
 


 







Waves 


The following wave height data, including Figures 24 and 25, were collected from the Wind 


and Wave Climate Atlas – Volume I: The East Coast of Canada, prepared by MacLaren 


Plansearch Ltd. (1991). 


 


Wave heights of 6 m and greater are generally associated with winds speeds of 30 knots or 


more. Waves of less than 3 m in height were recorded 89.9% of the time while waves greater 


than 5 m were recorded only 1.0% of the time. Waves reaching the Fundy shore of Nova 


Scotia most commonly come from the southwest (24.7%) and west (18.9%). The aquaculture 


site at Rattling Beach is sheltered by land for these directions. The largest wave heights (i.e. 


> 5 m) generally come from the east. Waves coming from west, southwest, northwest, 


northeast, and southeast very rarely exceed 3.5 m in height. The greatest monthly average 


wave height for the Nova Scotian shore is 1.1 m, which occurs in the months of January, and 


December. Annual wave height statistics for the Nova Scotia shore are presented in Figure 


24 and summary graphs of the average monthly wave heights are presented in Figure 25. 


 


Wave height data was also obtained from the National Data Buoy Center (NOAA 2016a) to 


determine maximum waves. Data presented in Table 8 were collected by the Jonesport, 


Maine station 44027 buoy, which is located 20 nautical miles southeast of Jonesport (N44° 


17’ 13” W67° 18’ 27”). 


 


Table 8. Wave Height Data from Buoy 44027 near Jonesport Maine 
 


Date of 
Maximum Wave 
of the Year 


Wave 
Height (m) 


Wave 
Period 


(s) 


Sustained 
Wind Speed 


(knots) 


Gusts 
(knots) 


Wind 
Direction 


April 8, 2016 5.78 10.0 27.2 31.9 S 


January 27, 
2015 


8.43 9.09 38.9 48.2 N 


February 15, 
2014 


6.12 12.12 33.2 42.6 WNW 


November 27, 
2013 


6.55 10.0 15.6 45.1 SSE 


January 14, 
2012 


7.18 11.43 35.0 42.0 WSW 


November 23, 
2011 


4.8 8.33 15.0 43.3 NNE 


January 26, 
2010 


6.07 9.09 33.6 41.8 SSE 


December 10, 
 2009 


6.29 10.0 N/A N/A N/A 


January 8,  
2009 


5.66 11.43 30.5 38.9 WSW 


October 29, 
2008 


8.08 11.43 33.0 39.7 SSW 







February 15, 
2007 


6.88 10.81 34.8 42.6 SE 


October 29, 
2006 


7.81 11.43 36.0 43.9 SW 


November 23, 
2005 


6.82 12.12 23.9 30.3 SSW 


 


 
Figure 24. Significant Wave Height Statistics for the Fundy Shore 
Note: sourced from MacLaren Plansearch Ltd. (1991) 


 


 


 
 
 
 
 
 
 
 
 
 







Figure 25. Average Monthly Wave Height Statistics for the Bay of Fundy Shore  
Note: sourced from MacLaren Plansearch Ltd. (1991) 


 







Extreme Storm Events and Storm Surge 


Nova Scotia is sometimes subject to extreme weather conditions.  Wind and wave damage 


caused by storms, and ice damage during extremely low temperatures, are environmental 


hazards that could cause unwanted changes to the project. However, employing proper gear 


and using the most recent technologies for cage design and construction, as well as routine 


inspection and maintenance, will help prevent any unfavourable effects to the project caused 


by weather and climate extremes. KCS has a number of high energy sites in New Brunswick, 


Nova Scotia, and Newfoundland, which are exposed to strong winds and large waves.  The 


grid and anchoring systems used at Rattling Beach have been proven successful at these 


high energy sites. The plastic, circular cages and grid components employed by KCS have 


been tested and shown to withstand wave heights of 8 m. During extreme weather 


conditions, personnel will not be working on the cage site. Once the extreme weather has 


passed, crews will be dispatched to examine the cage system and fish stock for damage. In 


the event damage is sustained, repairs will be carried out as necessary.  Any significant 


damage will be reported to NSDFA. 


 


Temperature  


Temperatures at the Rattling Beach aquaculture site were recorded and collected by KCS 


staff during site operations. The minimum water temperature was recorded in February 2015 


and was approximately 0oC. The maximum water temperature was recorded in September 


2015 and was approximately 14.7oC. Figure 26 displays the historical water temperature 


trends from the Rattling Beach site. 


 


Long-term temperature data for the Fundy shore area (Prince 5) were sourced from the DFO 


OSD Atlantic Zone Monitoring Program and are presented in Fig. 27 (Fisheries and Oceans 


Canada 2016). Monthly, average, temperature data provided in Fig. 28 were derived from 


climatology data of the DFO Maritime Oceans and Ecosystem Science (OES) project, 


Hydrographic Database, Subarea 55 (Fisheries and Oceans Canada 2007). Figures 27 and 


28 display average and monthly water temperature data for the Fundy shore of Nova Scotia. 


Mean water temperatures from this data range between 1.8 and 12.7⁰ C. The lowest 


temperatures of the year are normally experienced in February to March and the highest 


temperatures in August. The existing, successful, aquaculture site at Rattling Beach would 


indicate that the temperatures in the area are tolerable for Atlantic salmon. 


 


 
 
 
 
 
 
 
 







Figure 26. Daily Water Temperature Data from the Rattling Beach Aquaculture Site #1039 
 


 
 


 







Figure 27. Average Monthly Temperature Data of OES Subarea 55 (Bay of Fundy) at 0 to 30 m Deep 
Note: Data was obtained from the Oceans and Ecosystem Science website (Fisheries and Oceans 2007). 


 


 


 


 


  


 







Figure 28. Contour Plot of Average Monthly Temperatures from Prince 5 Station of 
DFO’s Atlantic Zone Monitoring Program 
Note: Graph was obtained from Fisheries and Oceans Canada (2016b). 


 


  


Superchill 


The effects of superchill can be detrimental to fish health and may result in high mortalities. 


Superchill is a phenomenon caused by the cooling of seawater below the lethal temperature for 


Atlantic salmon (i.e. -0.75oC). Although cold temperatures cannot be entirely avoided in a 


northern climate, the effects of superchill may be diminished by fitting the cages with deep nets 


and locating cage systems in deep enough water that the fish may avoid the surface water layer 


which, in winter, tends to be colder than deeper water. Other mitigation strategies include 


avoiding stress in the fish by ceasing feeding and other activities at the cage site. These 


activities excite the fish and bring them up to the surface where the water is colder. KCS does 


not approach their cage sites or feed stock during time periods when superchill is a potential 


threat. 


 







Sea Ice 


Sea ice is typically not a problem in Annapolis Basin.  The thirty-year frequency of presence of 


sea ice (Fig. 29) and predominant ice type (Fig. 30) for the Bay of Fundy and Annapolis Basin 


are unknown. Both Figure 29 and 30 illustrate the thirty-year averages for the week of January 


29, the week that appears to have the most sea ice coverage in Nova Scotia. KCS has no 


intentions of deploying equipment such as ice booms near the site. KCS does, however, 


continuously monitor for sea ice during winter months and will take necessary precautions, if 


needed. Freezing spray may occasionally build up on cage structures during extreme winter 


conditions. When ice build-up is a concern, it can be removed by site crews. 


 
Figure 29. Frequency of presence of sea ice in Atlantic Canada 
Note: Figure sourced from Environment Canada, Canadian Ice Service (2010) 


 


 







Figure 30. Median of Predominant Ice Type in Atlantic Canada 
Note: Figure sourced from Environment Canada, Canadian Ice Service (2010) 


 


Salinity  


KCS reported salinities for Rattling Beach site between 30 and 32‰. According to the monthly, 


average, salinity data gathered from the DFO OSD Atlantic Zone Monitoring Program, 


(Fisheries and Oceans Canada 2016b; Fig 31) for Prince 5, Bay of Fundy, salinity ranges 


between 30.9 and 32.9‰.  In general, salinity is lowest in April to June and highest between the 


months of August to December. The existing, successful, aquaculture site at Rattling Beach 


would indicate that the salinities in the area are tolerable for Atlantic salmon.  Monthly, average, 


salinity data from Subarea 55 are presented in Figure 32 (Fisheries and Oceans Canada 2007).  


 







Figure 31. Contour Plot of Average Monthly Salinity of Prince 5 Station of DFO’s 
Atlantic Zone Monitoring Program 
Note: Graph was obtained from the Fisheries and Oceans Canada (2016b), Marine 


Environmental Data Services website 


 







Figure 32. Average Monthly Salinity of OES Subarea 55 (Bay of Fundy) at Various Depths  
Note: Data was obtained from the Oceans and Ecosystem Science website (Department of Fisheries 2007). 


 







Tides 


Based on Canadian Hydrographic Service Tide Tables (Fisheries and Oceans Canada 2016c) 


for Digby (Station #325), the predicted highest high tide for 2016 is 9.4 m and the lowest low 


tide is -0.4 m, giving a maximum tidal range of 9.8 m. Typically, the tidal range is between 6 


and 9 m.  In 2015, the highest high tide was 9.4 m and the lowest low tide was -0.3 m, giving a 


tidal range of 9.6 m.  However, storm surges, should they co-occur with the highest high water, 


could result in higher water levels. 


 


Currents 


Collection of local current speed and direction data throughout the water column was carried 


out between June 29 and August 4, 2016 using a 600-kHz Acoustic Doppler Current Profiler 


(ADCP) deployed by NSDFA.  The current meter could not be deployed at the center of the 


proposed lease due to the presence of gear and fish.  The current meter was located ~ 100 m 


to the southeast of the original lease boundaries (N44o 39’ 03.3” W65o 45’ 14.8”).  


 


At depths 3 – 10 m above the seafloor, the majority of water flowed towards the NNE, with 


approximately 39% of all recorded currents travelling between 5 and 25 degrees.  The depth-


averaged current speed of all recorded profiles at this site was 22.65 cm/s. In depth profiles 3 


– 10 m above the seafloor, the maximum recorded speed was 81.0 cm/s occurring 10 m from 


the bottom. The most frequently observed speeds were between 18 and 24 cm/s near the 


seafloor (25.3% at 3 m) and 24 and 36 cm/s within the mid water column (18.3% at 10 m). 


Data obtained from the upper water column did not yield reliable data with less than 75% of the 


data present; therefore, it was omitted from the analysis. Average current speeds significantly 


varied with depth, with the cell nearest to the surface having the highest occurrence of currents 


greater than 80 cm/s.  


 


The maximum current speed observed was 81.0 cm/s while the minimum was 0.2 cm/s (Table 


9). The overall mean current speed was 23.9 cm/s but currents in the uppermost cell 


presented (i.e. 10 m above the seafloor) were considerably faster at 32.8 cm/s.  This may have 


been due to the influence of the wind. Overall, current speeds < 5 cm/s occurred 1.94% of the 


time.  Graphs illustrating the current directions and current speed frequency distributions are 


located in Appendix A. 







Table 9. Current Data Summary Statistics for Rattling Beach  


 


Chemical Oceanography 


Oxygen 


Long-term, monthly, average, dissolved-oxygen data presented in Figure 33 are from the 


Fundy Prince 5 Station located at 44.93ºN 66.85ºW (Fisheries and Oceans 2016b). This was 


the closest monitoring station to the proposed location and was therefore chosen over 


alternate monitoring stations as a source of oceanographic data. From this averaged data, the 


lowest dissolved oxygen appeared in September - November, while the highest concentrations 


of dissolved oxygen were present in March - May. 


 


Dissolved oxygen concentrations at the Rattling Beach aquaculture site were collected and 


reported by KCS staff during the site operations. The minimum DO value recorded was 


approximately 0 mg/L; however, an equipment malfunction is suspected for this date making 


the lowest, reliable concentration 7.41 mg/L. The maximum concentration recorded was 


approximately 13.4 mg/L. For adult salmon, the lower limit of DO for optimal growth is 


generally accepted as 6 mg/L. The Rattling site typically displays DO values well above this 


threshold.  Figure 34 illustrates the historical, DO trends from the Rattling Beach site.  


Rattling Beach


Depth from Seafloor Mean Min Max Mode < 2 cm/s < 5 cm/s Directional Modes


(m) (mm/s) (mm/s) (mm/s) (mm/s) (%) (%) (Cardinal or Intercardinal)


3 198.1 24 516 183 0 0.83 NNE


4 213 4 559 191 0 1.04 NNE


5 225 4 601 203 0 1.71 NNE


6 232 4 644 117 0 2.14 NNE


7 240 2 675 171 0 2.3 NNE


8 263.3 3 715 295 0 2.01 NNE


9 292.4 9 751 407 0 3.56 NNE


10 327.9 7 810 331 0 1.94 NNE


Overall 238.7 7 659 237 0 1.94 NNE


Current Speed Statistics







Figure 33. Dissolved Oxygen Concentrations as Measured at the Prince 5 Station 
Note: Graph was obtained from the Fisheries and Oceans Canada (2016b), Marine 


Environmental Data Services Website   


 


 


 







Figure 34. Dissolved Oxygen Levels as Measured at the Rattling Beach Aquaculture 
Site #1039 
 


 
 


Biological Oceanography 


Harmful Algal Blooms 


The occurrence of a harmful algal bloom (HAB) is sometimes unpredictable, but the effects on 


fish farms may be successfully avoided or managed by a variety of means. The Harmful Algae 


Monitoring Program (HAMP) was established in 1999 in order to cope with the effects of 


harmful algae throughout the aquaculture industry (Fisheries and Oceans Canada 2013b). 


Microscopic surveillance of water samples from finfish farms has produced a series of data, 


aiding in the prediction of algal blooms in the vicinity of the aquaculture cages (Fisheries and 


Oceans Canada 2013b). Research continues to be conducted on algal blooms in order to 


better understand and predict HABs (Fisheries and Oceans Canada 2013b). This research 


serves to identify the species of algae, cultivate it within a lab environment, and document the 


trends of the blooms (Fisheries and Oceans Canada 2013b). 


 


There are five general strategies that function to intervene with HABs; mechanical, biological, 


chemical, genetic, and environmental control (NCBI 2009). Mechanical control involves the 


removal of HAB species by dispersing clay over the water surface (NCBI 2009). The clay and 


algae aggregate and settle to the seafloor (NCBI 2009). Biological control consists of using 


various pathogens or species of fauna to destroy or filter the harmful algae out of the 


surrounding water (NCBI 2009). Although biological control is considered, there are many 


logistical issues with the release of another species into a foreign area, and it is rarely used 


(NCBI 2009). Chemical control involves the use of chemicals or minerals toxic to the HAB 







(NCBI 2009). Although copper sulphate has been used in the past, chemical interventions are 


generally dismissed as they would require extensive research to identify a chemical or mineral 


that would actively keep algae out of the finfish cages while not causing a widespread effect on 


the environment and all other organisms in the area (NCBI 2009). Genetic control involves the 


genetic engineering of exotic or newly introduced species in order to adjust the environmental 


tolerances, reproduction rates, or other aspects of a pest within the area of the aquaculture 


sites (NCBI 2009). Issues with this form of control are similar to those of the biological control 


in that the negative impacts of the integrated species may worsen the condition of the 


aquaculture site (NCBI 2009). For these reasons, the use of genetic control is not likely to gain 


approval (NCBI 2009). The environmental manipulation of the area in which a HAB occurs 


involves the modification of either the physical or chemical aspects of the environment (NCBI 


2009). This may include the alteration of nutrient levels in the water with the use of pollution 


control or the alteration of the physical properties in the area such as water circulation (NCBI 


2009).  


 


It may be possible to detect the beginning of a HAB event by monitoring fish behaviour. In 


some cases, fish will reduce or stop feeding, be less energetic, orient themselves peculiarly in 


the water column (such as swimming near the cage bottom), or exhibit odd swimming 


behaviour and lack of equilibrium (Rensel and Whyte 2003). Cage site staff will report any odd 


behaviour of the salmon to KCS management. 


 


Due to the relatively shallow water, mechanical and physical measures of bloom intervention 


are not feasible at the marine site. KCS will instead monitor water samples on a regular basis 


during the months harmful algae may be present (typically mid-April until November). Should 


concentrations of harmful algal cells become a cause for concern, feeding activities would 


cease in order to allow the fish to rest and retreat to the depths of the cages away from 


surface-oriented blooms. 


 


e. Other Users of the Public Waters 


Geology 


In the area of Annapolis Basin, the bedrock geology consists of alluvial and lacustrine clastic 


sedimentary rocks and local basalt, granite, syenite, gabbro, and minor felsic volcanic rocks of 


the Newark Supergroup (Hibbard et al. 2006). Closest to the Rattling Beach marine site are the 


North Mountain (basalt) and Blomidon (lacustrine playa, sandflat, and deltaic clastic rocks, 


minor aeolian sandstone and conglomaerate) formations (Keppie 2000).     


 


Archaeology 


In the past, impacts to paleontological resources were assessed by the Nova Scotia Museum.  


An internal provincial review of new and existing aquaculture sites will be examined by Nova 


Scotia Communities, Culture, and Heritage (CCH) (S. Weseloh-McKeane, pers. com.).  In 


general, most cage-based aquaculture sites, like Rattling Beach, cause minimal damage to 


submerged archaeological resources as the anchors are the only portion of the site in contact 


with the seafloor.   







Shipwrecks 


Several shipwrecks may be in the area of the proposed site (Maritime Museum of the Atlantic 


2016); however, detailed locations or coordinates are not available.  Estimates of some of the 


wreck locations are shown on Figure 2.  A number of shipwrecks reported in the Annapolis and 


Digby areas took place within Annapolis Basin. These include, but are not limited to, the 


Clarence A Shafner, the James Muir, the Lizzie Wharton, the Lorne B. Snow, the Marie 


Delphin, the Martha D. Mclain, the Meldon G., the Ora, the Ronald Eugene, the Robert 


Leonard, the Singer, and the Wanda Elaine.  


 


The Clarence A. Shafner was stranded in Annapolis basin due to broken moorings in 1902 


while on a voyage to Cuba. The schooner was considered a partial loss. In 1874, a barque, 


known as the James Muir, was stranded in Pond Cove of Bear Island in Annapolis Basin due 


to stress of weather; the ship was declared a partial loss, with approximately $4500 of cargo 


lost. The schooner, Lizzie Warton, was in Annapolis Basin when it caught fire in 1901. The 


disaster resulted in the total loss of the ship along with $800 worth of cargo. While out on a 


fishing voyage in 1914, the Lorne B. Snow was stranded in Annapolis Basin by unknown 


causes. The event led to the partial loss of the schooner. Similarly, the Marie Delphin was 


stranded at Hardy’s Point in Annapolis Basin in 1894 for unknown reasons. The event led to 


the total loss of the schooner. The wreck of the Martha D Mclain at Sulis Point of Annapolis 


Basin was induced by stress of weather in 1899; the schooner was on a fishing voyage when it 


suffered a total loss. In 1968, the Meldon G. foundered in Annapolis Basin resulting in the total 


loss of the ship. The brigantine, Ora, was wrecked in 1902 in Annapolis Basin due to stress of 


weather; the result was a partial loss. The Ronald Eugene was stranded at Man O’ War Rock 


in Annapolis Basin in 1948 due to unknown causes resulting in the total loss of the ship. Also 


due to unknown causes, the Robert Leonard was stranded in Annapolis Basin in 1879; the 


event was deemed a partial loss. The fishing vessel, Singer, was lost due to heavy seas and 


stress of weather when it smashed ashore in Annapolis Basin in 1972. Also in 1972, the 


engine room of the Wanda Elaine caught fire while the ship was in Annapolis Basin, resulting 


in the wreckage and total loss of the fishing vessel. 


 


Recreation and Tourism  


The Annapolis Basin area offers an extensive list of recreational and tourism activities.  


Perhaps the most well-known tourist attraction in the area of Annapolis Basin is whale 


watching tours. Opportunities are offered by Brier Island Whale Watching and Seabird Cruises, 


Ocean Explorations, Mariner Cruises Whale Watching and Seabird Tour, Gael Tours, 


Dockside Whale Watching & Charters, and Fundy Adventures. The area of Annapolis Basin is 


also known to have tourism activities such as yachting out of the Royal Western Nova Scotia 


Yacht Club & Marina, located in Digby (~2.7 km from proposed site). Many different provincial 


and historic parks are around Annapolis Basin. Provincial Parks in the area include the Central 


Grove Provincial Park located on Digby neck and the Annapolis Basin Look Off in Digby (~1.2 


km from proposed site). Historic sites include the Port Royal Habitation and National Historic 


Site, the Forte Anne Historic Site, and the Annapolis Royal Historic Gardens. Kayaking and 


canoeing rentals and routes for the Annapolis River, Bear River, and other rivers in the area 


are offered by Canoe Annapolis County. Private kayak tours are also offered throughout 


Annapolis Basin by Kayak Annapolis Royal and Dockside Kayak Rentals. There are a number 







of lighthouses in the areas of Annapolis and Digby county, including the Prim Point Lighthouse 


in Victoria Park (~ 4.5 km from proposed site), the Bear River Lighthouse in Smiths Cove (~ 


6.2 km from proposed site), and the lighthouse located in Gilberts Cove. Camping areas within 


Annapolis and Digby Counties are provided by Digby Campground and Fun Park, Fundy Trail 


Campground and Cottages in Delaps Cove, and Jaggers Point Ocean Front Campground in 


Smiths Cove (~ 6.2 km from proposed site). Public beaches in the general vicinity of the 


Annapolis Basin include Sandy Cove Beach, a well-known tourist destination, and Smiths 


Cove, where clam digging is offered by the team of Fundy Adventures (~ 6.5 km from 


proposed site). Walking trails can be found in the Historical Association of Annapolis Royal’s 


Historic Walking Trails. Hiking opportunities are also available on a large trail extending from 


the tail of Bear River in Smiths Cove to Harbourview (~ 6.6 km from proposed site). Many 


tourists come to enjoy freshly caught local seafood, which is offered at a number of restaurants 


around Annapolis Basin. Some of the more famous restaurants include Restaurant Composé, 


in Annapolis Royal, and Shore Road Seafood, in Hillsburn. 


 


Annapolis Royal offers many different places to stay the night, including the Croft House Bed 


and Breakfast, The Garrison House, the Hillside House Inn, the Annapolis Royal Inn, At the 


Turret Bed & Breakfast, The Bailey House, and The Queen Anne Inn.  Other Bed and 


Breakfasts in the area of Annapolis Basin include the Seafaring Maiden near Granville Ferry, 


the Harbour View Inn in Smiths Cove, Headley House by the Sea in Smiths Cove, and Ocean 


Hillside Bed and Breakfast in Digby. Figure 35 illustrates a number of tourist and recreational 


attractions in the area of the Rattling Beach aquaculture site. 


 
Figure 35. Tourism and Recreation 
 







Marine Protected Areas  


As defined by DFO, marine protected areas (MPAs) are geographic areas dedicated to and 


managed for the long-term conservation of nature. Fisheries and Oceans Canada establishes 


and manages MPAs under the Oceans Act in order to conserve numerous aspects of the 


areas. The aspects include, but are not limited to, commercial and non-commercial fishery 


resources, endangered or threatened marine species, unique habitats and other marine 


resources, or habitats necessary to fulfill the Minister’s mandate of scientific research 


(Fisheries and Oceans Canada 2016d). 


 


The nearest MPAs to the proposed aquaculture site include the Gully, located 200 km off of 


Nova Scotia and east of Sable Island, and the Musquash Estuary, located just 20 km 


southwest of Saint John, New Brunswick. 


 


The Sable Gully is a submarine canyon formed by glacial ice erosion over thousands of years. 


Surrounding the Sable Gully is an important and highly functional area, in which a number of 


commercial fisheries are supported, and it is of great importance to the oil and gas industry. 


The MPA is a crucial habitat to a number of endangered or threatened species inhabiting the 


Scotian Shelf. Some of these species live in the Sable Gully year round, including the Northern 


Bottlenose whale. Many endangered or threatened species such as various species of sharks, 


tuna, marlin, and seabirds are drawn to the area due to it copious amounts of plankton. The 


slopes and floor of the Sable Gully are known to have various crab species, sea pens, 


anemones, brittle stars, and a large variety of cold-water coral.  Conservational efforts are in 


place as the area is used for continuous research and monitoring. The conservation efforts of 


DFO include the collection and analysis of data, regulatory monitoring of the shipping, fishing, 


research, tourism, and oil-and-gas activities in the surrounding area, development of regulation 


and industry codes, provision of educational activities at the Bedford Institute of 


Oceanography, and the evaluation and reporting required to produce a MPA management 


plan.  


 


The Musquash Estuary is conserved by DFO, with the help of the management and owners of 


the surrounding area including Ducks Unlimited Canada, the Eastern Habitat Joint Venture, the 


Nature Conservancy of Canada, the Province of New Brunswick, and the Government of 


Canada. Conservational efforts for the area include the production of a management plan to 


maintain the productivity and biodiversity and reduce any human-caused modification to the 


habitat. 


 


Significance of Proposed Area to SARA 


There are a number of species found in Nova Scotia and the Atlantic Ocean that are listed by 


COSEWIC, the Government of Canada Species at Risk Act, or the Nova Scotia Endangered 


Species Act as either endangered, threatened, or of special concern/vulnerable.  Tables 10 - 


13 list those species, their status, and their occurrence in the study area.   







Table 10. Endangered Species in Nova Scotia and the Atlantic Ocean 
Note: Unless otherwise specified, the information in the following table was derived from the 


Species at Risk Public Registry (Nova Scotia Canada 2016) 


 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Endangered Species 


Atlantic whitefish Coregonus 
huntsmani 


-Last COSEWIC designation (Nov 2010): 
endangered 
-Historically found only in the Tusket and Petite 
Rivière watersheds, and their adjacent estuaries 
and bays, but was extirpated from the Tusket 
River system sometime after 1982 (Fisheries 
and Oceans Canada 2006) 
-Poor damming practices and insufficient fish 
ladders have led to declines (Fisheries and 
Oceans Canada 2010) 
-Protected under the  Species at Risk Act  
(Schedule 1) 


Blue whale Balaenoptera 
musculus 


-Last COSEWIC designation (May 2012): 
endangered 
-Blue whales range widely, inhabiting both 
coastal waters and the open ocean. Individuals 
belonging to the Atlantic population are 
frequently observed in estuaries and shallow 
coastal zones where the mixing of waters 
ensures high productivity of krill 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Marine Mammals 
Regulations, which fall under the Fisheries Act 


Eskimo curlew Numenius 
borealis 


-Last COSEWIC status (Nov 2009): endangered 
-May be extinct 
-Occasionally staged in the Maritimes; diet 
included coastal shrimp-like invertebrates  
-Protected under the Species at Risk Act 
(Schedule 1) and the Migratory Birds Convention 
Act 


Leatherback sea turtle 
(Atlantic population) 


Dermochelys 
coriacea 


-Last COSEWIC designation (May 2012): 
endangered 
-Is the most common sea turtle recorded in Nova 
Scotian coastal waters (NS Museum 2016) 
-Atlantic Canada supports one of the largest 
seasonal foraging populations of leatherbacks in 
the Atlantic (NOAA 2016b) 
-The most common sea turtle recorded in Nova 
Scotian coastal waters (NS Museum) 







Little brown myotis Myotis lucifugus -Last COSEWIC designation (Nov 2013): 
endangered 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Largest threat to the bat is white-nose 
syndrome, a fungal infection 


North Atlantic right 
whale 


Eubalaena 
glacialis 


-Last COSEWIC designation (Nov 2013): 
endangered 
-Summer and fall occurrences in the offshore 
area called Grand Manan Basin  
-Protected under the federal Species at Risk Act 
(Schedule 1) and under the Marine Mammal 
Regulations under the Fisheries Act 
-Not known to frequent the study area 


Northern myotis Myotis 
septentrionalis 


-Last COSEWIC designation: (Nov 2013): 
endangered 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Largest threat to the bat is white-nose 
syndrome, a fungal infection 


Pink Coreopsis Coreopsis rosea -Last COSEWIC designation (Nov 2012): 
Endangered 
-Occurs along the eastern seaboard of United 
States and southwestern Nova Scotia sites; 
Salmon Lake, Willson Lake, and Bennetts Lake 
and Tusket River Valley 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Protected provincially as an endangered 
species by the NS Endangered Species Act 


Piping plover Charadrius 
melodus 


-Last COSEWIC designation (Nov 2013): 
endangered 
-Nests above high water mark on exposed 
gravel or sandy beaches 
-On the Atlantic coast they often nest in 
association with small cobble and other small 
beach debris on ocean beaches, sand spits or 
barrier beaches; they also forage for food on 
these beaches 
-Protected under the federal Species at Risk Act 
(Schedule 1), the federal Migratory Birds 
Convention Act and the Nova Scotia 
Endangered Species Act 
-No known beaches in the vicinity of the site 
(BSC 2014) 







 


Plymouth Gentian Sabatia 
kennedyana 


-Last COSEWIC designation (Nov 2012); 
Endangered 
-Occurs in Massachusetts, North Carolina, 
South Caroline, Rhode Island, and the 
shorelines of eight lakes with Nova Scotia`s 
Tusket River Valley and the Annis River system 
-Largest population survives within the Tusket 
River Nature Preserve 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Protected provincially as an endangered 
species by the NS Endangered Species Act 


Red knot rufa Calidris canutus 
rufa 


-Last COSEWIC designation (Apr 2007): 
endangered 
-Migratory stopovers are vast coastal zones 
swept by tides twice a day, usually sandflats but 
sometimes mudflats. In these areas, the birds 
feed on molluscs, crustaceans, and other 
invertebrates. The species also frequents peat-
rich banks, salt marshes, brackish lagoons, 
mangrove areas, and mussel beds 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Nova Scotia Endangered 
Species Act 
-Proximity to the study area is unknown 


Roseate tern Sterna dougallii -Last COSEWIC designation (Apr 2009): 
endangered 
-2 largest colonies are at The Brothers and 
Country Islands 
-Protected under the federal Species at Risk Act 
(Schedule 1), the federal Migratory Birds 
Convention Act, and the Nova Scotia 
Endangered Species Act 
-Not known to occur near the study area (BSC 
2014) 


Tri-coloured bat Perimyotis 
subflavus 


-Last COSEWIC designation (Nov 2013): 
endangered 
-One of the smallest bats in North America 
-Declines of more than 75% in Eastern Canada; 
expected to continue to decline due to fungal 
infections (COSEWIC 2013a) 
-Largest threat to the bat is white-nose 
syndrome, a fungal infection 
-Protected under the federal Species a Risk Act 







 


 


 
Table 11. Threatened Species in Nova Scotia and the Atlantic Ocean 
Note: Unless otherwise specified, the information in the following table was derived from the 


Species at Risk Public Registry (Nova Scotia Canada 2016) 


 


Vole ears lichen Erioderma 
mollissimum 


-Last COSEWIC designation (Nov 2009): 
endangered 
-It inhabits cool, humid, and coastal conifer 
forests dominated by balsam fir (COSEWIC 
2009b) 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Not known to be in the project area 


White shark Carcharodon 
carcharias 


-Last COSEWIC designation (Apr 2006): 
endangered 
-Occurs in both inshore and offshore waters; 
ranges in depth from just below the surface to 
just above the bottom, down to a depth of at 
least 1,280 m 
-It occurs in the breakers off sandy beaches, off 
rocky shores, and readily enters enclosed bays, 
lagoons, harbours, and estuaries, but does not 
penetrate brackish or fresh waters to any extent 
-No federal or provincial laws explicitly protect 
white sharks in Canadian waters; however, it is 
given SARA Schedule 1 status 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Threatened Species 


Canada warbler Wilsonia 
canadensis 


-Last COSEWIC designation (Apr 2008): 
threatened 
-Found in a variety of forest types, but it is most 
abundant in wet, mixed deciduous-coniferous 
forest with a well-developed shrub layer 
-Protected under the Species at Risk Act 
(Schedule 1) and the Migratory Birds Convention 
Act, 1994 
-Protected under Canada National Parks Act 


-Confirmed sightings throughout the Annapolis 


Basin area (BSC 2014) 







 


Chimney swift Chaetura 
pelagica 


-Last COSEWIC status (Apr 2007): threatened 


-The species breeds in Nova Scotia 


-Roosts in chimneys, crevices, caves, and hollow 


trees 


-Protected under the Species at Risk Act (Schedule 


1), the Migratory Birds Convention Act, 1994 and 


the Nova Scotia Endangered Species Act 


-Confirmed sightings throughout the Annapolis 


Basin area (BSC 2014) 


Common nighthawk Chordeiles 
minor 


-Last COSEWIC designation (Apr 2007): 


threatened 


-Nests in a wide range of open, vegetation-free 


habitats including dunes, beaches, recently 


harvested forests, burnt-over areas, logged areas, 


rocky outcrops, rocky barrens, grasslands, 


pastures, peat bogs, marshes, lakeshores, and 


river banks; also inhabits mixed and coniferous 


forests 


-Protected under the Species at Risk Act (Schedule 


1), the Migratory Birds Convention Act, 1994 and 


the Nova Scotia Endangered Species Act 


-Confirmed sightings ~ 4 km south of the site (BSC 


2014)   


Eastern whip-poor-
will 


Caprimulgus 
vociferus 


-Last COSEWIC designation (Apr 2009): 
Threatened 
-Prefers to nest in semi-open forests or patchy 
forests with clearings, such as barrens or forests 
that are regenerating following major disturbances 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Migratory Birds Convention 
Act, 1994 
-No known sightings in the vicinity of the proposed 
project (BSC 2014)  


Least bittern Ixobrychus 
exilis 


-Last COSEWIC designation (Apr 2009): 
threatened 
-Prefers large marshes with relatively stable water 
levels throughout the nesting period 
-Wintering habitat includes emergent marshes, like 
those used for breeding, and also brackish and 
saline swamps 
-Protected by the Canada National Parks Act 
-Protected under the federal Species at Risk Act 
and the Migratory Birds Convention Act, 1994 
-No known sightings in the vicinity of the proposed 
project (BSC 2014) 







 


 
 
 
 
 
 


Olive-sided 
flycatcher 


Contopus 
cooperi 


-Last COSEWIC designation (Nov 2007): 
Threatened 
-Breeds in scattered locations throughout most of 
forested Canada 
-Most often associated with open areas containing 
tall, live trees or snags for perching 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Migratory Birds Convention 
Act, 1994 
-Confirmed sightings ~ 4 km south of the site (BSC 
2014)   


Sweet Pepperbush Clethra alnifolia -Last COSEWIC designation (May 2014): 
Threatened 
-Ranges from Texas and Florida to northern Maine, 
along with southwestern Nova Scotia in Belliveau 
Lake of Digby County, Louis Lake and the Canoe 
Lakes of Yarmouth County, and Mill Lake, Mudflat 
Lake, and Mary Lake of Annapolis County 
-Occurs on exposed, gravel ridges created by ice 
movement on lake margins 
-Protected by federal Species at Risk Act (Schedule 
1) 
-Protected as a vulnerable species by the Nova 


Scotia Endangered Species Act 


Wood turtle Glyptemys 
insculpta 


-Last COSWIC designation (Nov 2007): Threatened 
-Associated with rivers and streams with sandy or 
gravely-sandy bottoms and prefers clear, 
meandering watercourses with a moderate current 
-Habitats used less frequently include bogs, marshy 
pastures, beaver ponds, shrubby cover, meadows, 
coniferous forests, mixed forests, hay and 
agricultural fields, and pastures 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Nova Scotia Endangered 
Species Act 
-Protected by the Convention on International 
Trade in Endangered Species of Wild Fauna and 
Flora (Appendix II) 
-Proximity to the proposed project is unknown 


   


   







Table 12. Species of Special Concern in Nova Scotia and the Atlantic Ocean 
Note: Unless otherwise specified, the information in the following table was derived from the 


Species at Risk Public Registry (Nova Scotia Canada 2016) 


 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Species of Special Concern 


Atlantic wolffish Anarhichas lupus -Last COSEWIC designation (Nov 2012): 
special concern 
-Primarily inhabits the cold, deep waters of the 
continental shelf; prefers rocky or hard clay 
bottoms and uses areas with sandy or muddy 
bottoms only occasionally 
-Protected under the federal Species at Risk 
Act (Schedule 1) 
-May be present in the study area 


Barrow’s goldeneye Bucephala islandica -Last COSEWIC designation (May 2011): 
special concern 
-Protected under the Species at Risk Act 
(Schedule 1) and Migratory Birds Convention 
Act 
-While the Species at Risk Public Registry 
shows the entire coast of Nova Scotia as 
Barrow’s goldeneye habitat, there have been 
no known sightings in the vicinity of the site 
(BSC 2014) 


Eastern lilaeopsis Lilaeopsis chinensis -Last COSEWIC designation (May 2004): 
special concern 
-Grows in long, narrow estuaries at the mouths 
of large rivers that are separated from the open 
ocean; is a plant of the intertidal zone and 
grows on gently sloping mudflats, often 
between large shoreline boulders 
-Protected under the Species at Risk Act 
(Schedule 1) and the Nova Scotia Endangered 
Species Act 
-Not known to be present in the study area 


Fin whale Balaenoptera 
physalus 


-Last COSEWIC designation (May 2005): 
special concern 
-Associated with low surface temperatures and 
oceanic fronts during summer months; found 
from close inshore to well beyond the shelf 
break 
-Protected under the federal Species at Risk 
Act (Schedule 1) 







 


Golden crest Lophiola aurea 
-Last COSEWIC designation (May 2012): 
Special concern 
-Ranges from Mississippi to New Jersey in the 
United States, and Nova Scotia in Canada 
-Only occurs around Fancy Lake, Shingle Lake, 
Hog Lake, Dunravan Bog, and Digby Neck; 
population on Brier Island has been extirpated 
-Inhabits cobble lakeshores, bays, bogs, and 
fens where there is often little competition due to 
physical stress 
-Protected by the federal Species at Risk Act 
(Schedule 1) 
-Protected as a vulnerable species by the Nova 
Scotia Endangered Species Act 


Harbour porpoise  Phocoena 
phocoena 


-Last COSEWIC designation (Apr 2006): Special 
concern 
-Sometimes frequents bays and harbours, 
particularly during summer 
-Protected from certain activities under the 
Marine Mammal Regulations of the Fisheries Act 
-Protected by Species at Risk Act Schedule 2 


Harlequin duck Histrionicus 
histrionicus 


-Last COSEWIC designation (May 2013): 
special concern 
-Inhabits rocky coastal marine areas the majority 
of the year, moving once a year into fast 
turbulent rivers 
-Protected under the federal Species at Risk Act 
(Schedule 1), the federal Migratory Birds 
Convention Act and the Nova Scotia 
Endangered Species Act 
-No known sightings in the vicinity of the site 


Humpback whale Megaptera 
novaeangliae 


-Last COSEWIC designation (May 2003): not at 
risk 
-Humpback whales form distinct populations and 
live close to coastlines 
-SARA schedule 3 


Long’s Bulrush Scirpus longii -Last COSEWIC designation (Apr 1994): Special 
concern 
-Prefers peat wetlands where competition from 
shrubs is minimal. Favoured wetlands include 
peaty shores of high watershed lakes, small 
bogs associated with lakes or rivers, still-water 
meadows, and inland fens  
-Protected under the Nova Scotia Endangered 
Species Act (Schedule 3) 







 


Monarch butterfly Danaus 
plexippus 


-Last COSEWIC status (Apr 2010): special 
concern 
-Exist primarily wherever milkweed (Asclepias) 
and wildflowers (such as goldenrod, asters, and 
purple loosestrife) exist 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Protected by the Canada National Parks Act 


Redroot Lachnanthes 
caroliniana 


-Last COSEWIC designation (Nov 2009): Special 
concern 
-Occurs along the Atlantic coast from Nova Scotia 
to Mississippi 
-Fewer than 5000 individuals in Canada 
-Inhabits cobble beaches with peat or gravel; 
distribution depends on water level variations 
-Two populations in Nova Scotia: Ponhook and 
Molega Lake 
-Protected by the federal Species at Risk Act 
(Schedule 1) 
-Species not present within the vicinity of the 
aquaculture site 


Rusty blackbird Euphagus 
carolinus 


-Last COSEWIC status (Apr 2006): Special 
concern 
-The breeding range of the rusty blackbird 
includes a vast portion of Canada; a very small 
number of rusty blackbirds winter, albeit 
sporadically, in the southern part of most 
Canadian provinces 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Confirmed sightings near the aquaculture site 
(BSC 2014)  


Short-eared owl Asio flammeus -Last COSEWIC designation (Apr 2008): Special 
concern 
-Breeds sporadically in arctic areas, coastal 
marshes, and interior grasslands where voles and 
other small rodents proliferate 
-Occasionally seen in coastal areas of Atlantic 
Canada 
-Confirmed sightings ~ 4 km south of the 
proposed site 


Snapping turtle Chelydra 
serpentine 


-Last COSEWIC designation (Nov 2008): Special 
concern 
-The species is widespread from Nova Scotia to 
southeastern Saskatchewan 
-Observed in shallow water in almost every kind of 
freshwater habitat; preferred habitat of the species 
is characterised by slow-moving water with a soft 







 


mud bottom and dense aquatic vegetation 
-Protected under the Species at Risk Act 
(Schedule 1) 
-Protected under the Canada National Parks Act 
-Unlikely to be affected by the proposed project 


Sowerby’s beaked 
whale 


Mesoplodon 
bidens 


-Last COSEWIC designation (Nov 2006): special 
concern 
-This species is most often sighted in deep water, 
along the continental shelf edge and slope; only 
rarely seen in coastal waters 
-Protected under the Marine Mammal Regulations 
of the Fisheries Act 


Tubercled Spikerush Eleocharis 
tuberculosa 


-Last COSEWIC designation (Apr 2010): Special 
concern 
-Inhabits coastal plains along the Atlantic, ranging 
from Nova Scotia down to Florida and westward 
along the coast of the Gulf of Mexico 
-Populations within Nova Scotia occur in an 
estimated 3000 to 4000 clumps, with 60-70% of 
them occurring around a single lake 
-Typically occur in hot dry areas within sandy or 
stone terrain or on gravel or peat layers floating or 
pushed up onto the shore by ice 
-Protected federally by the Species at Risk Act 
(Schedule 1) 


Water pennywort Hydrocotyle 
umbellate 


-Last COSEWIC designation (May 2014): Special 
concern 
-Only occur on small areas of two lakes located in 
southwestern Nova Scotia (Kejimkuijik National 
Park) 
-Protected by the federal Species at Risk Act 
(Schedule 1) 







Table 13. Species with no SARA Status but with COSEWIC Designation in Nova 
Scotia and the Atlantic Ocean 
Note: Unless otherwise specified, the information in the following table was derived from the 


Species at Risk Public Registry (Nova Scotia Canada 2016) 


 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Species with no SARA status 


American eel Anguilla rostrate -Last COSEWIC designation (May 2012): 
threatened 
-Canadian range includes all fresh, estuarine, and 
coastal marine waters that are accessible to the 
Atlantic Ocean 
-Blockage of migratory streams is a major threat to 
the species 


American plaice Hippoglossoides 
platessoides 


-Last COSEWIC designation (Apr 2009b): 
threatened 


Atlantic bluefin 
tuna 


Thunnus thynnus -Last COSEWIC designation (May 2011): 
endangered 
-Occurs in the western Atlantic from Newfoundland 
to the Caribbean Sea; actively fished in Canadian 
waters from July through December over the 
Scotian Shelf (COSEWIC 2011a) 


Atlantic cod  
(Southern 
Population) 


Gadus morhua -Last COSEWIC designation (Apr 2010): 
endangered 
-Atlantic cod inhabit all waters overlying the 
continental shelves of the Northwest and the 
Northeast Atlantic Ocean 
-Commercial fishing is ongoing and contributes to 
decline; there is evidence of an unexplained 
increase in natural mortality in the 4X portion of the 
designatable unit 


Atlantic salmon  
(Nova Scotia 
Southern Upland 
population) 


Salmo salar -Last COSEWIC designation (Nov 2010): 
endangered 
-Acidification of freshwater habitats by acid rain is a 
major threat as is poor marine survival related to 
incompletely understood changes to the marine 
ecosystem (ASF 2016a) 
-The  Annapolis, Round Hill, Moose, Bear, and 
Acacia Brook Rivers are listed as present salmon 
rivers and the Lequille as extirpated (ASF 2016b) 


Atlantic sturgeon 
(Maritime 
Populations) 


Acipenser 
oxyrinchus 


-Last COSEWIC designation (May 2011): 
threatened 
-Occurs in rivers, estuaries, near-shore marine 
environments, and shelf regions to at least 50 m 
depth along the Atlantic coast of North America 
(COSEWIC 2011b) 







 


Bank swallow Riparia riparia -Last COSEWIC designation (May 2013): 
threatened 
-In the Maritimes, it is most common and 
widespread on Prince Edward Island and the 
Northumberland Coast of New Brunswick and 
Nova Scotia  
-Bird Studies Canada records indicate bank 
swallows have been observed around Annapolis 
Basin (BSC 2014) 


Barn swallow Hirundo rustica -Last COSEWIC designation (May 2011): 
threatened 
-Protected under the Migratory Birds Convention 
Act, 1994 
-Bird Studies Canada records indicate confirmed 
occurrences of barn swallows on the shore nearest 
the aquaculture site (BSC 2014) 


Basking Shark 
(Atlantic 
population) 


Cetorhinus 
maximus 


-Last COSEWIC designation (Nov 2009): special 
concern 
-Uses coastal, temperate waters (COSEWIC 
2009c) 
-Mortality caused by fishing by-catch and boat 
strikes are cited as the major threats to the species 
(COSEWIC 2009d) 


Blue felt lichen Degelia plumbea -Last COSEWIC designation (Nov 2010): special 
concern 
-Occurs in coastal sub-oceanic areas (COSEWIC 
2010a) 
-Threatened by activities changing relative humidity 
of forest, airborne pollutants, and poor forestry 
practices in which precautions have not been made 
(Nova Scotia Canada 2016) 


Blue shark Prionace glauca -Last COSEWIC designation (Apr 2006):  
special concern 
-In Atlantic Canada, they are regularly found in 
almost all waters but are most often encountered 
offshore; fishing by-catch is the largest threat 
(COSEWIC 2006) 


Eastern wood 
peewee 


Contopus virens -Last COSEWIC designation (Nov 2012): special 
concern 
- Bird Studies Canada (2014) considers 
occurrences of the bird in the area to be  possible 


Killer whale 
(Northwest Atlantic 
population) 


Orcinus orca -Last COSEWIC designation (Nov 2008): special 
concern 
-Northwest Atlantic distribution includes Nova 
Scotian waters (COSEWIC 2008) 







 


Loggerhead sea 
turtle 


Caretta caretta -Last COSEWIC designation (Apr 2010): 
endangered 
-Routinely found in Atlantic Canadian waters; usually 
associated with the warmer offshore waters of the 
Gulf Stream (COSEWIC 2010b) 


Macropis cuckoo 
bee 


Epeoloides 
pilosulus 


-Last COSEWIC designation (May 2011): 
endangered 
-Found in habitats supporting both macropis bees 
(Melittidae) and their food plant, yellow loosestrife 
(Lysimachia), which grows in swampy or moist 
habitats; two males found in Nova Scotia in 2002 
(COSEWIC 2011c) 
-Greatest threats include habitat loss, and use of 
insecticides (Nova Scotia Canada 2016) 
-Thought to be extinct until a small population was 
found in Annapolis Valley, lack of relocation 
suggests near extinction (Nova Scotia Canada 2016) 


Moose (NS 
mainland 
population) 


Alces alces 
americana 


-Last COSEWIC designation: none 
-This species is protected under the Nova Scotia 
Endangered Species Act (Nova Scotia Canada 
2016) 


Peregrine Falcon 
anatum 
subspecies 


Falco peregrinus 
anatum -Last COSEWIC designation (Apr 2007): non-active 


-Prefer open habitats, such as sea coasts, for 
hunting 
-Protected under the Nova Scotia Endangered 
Species Act 
-Protected by the Convention on International Trade 
in Endangered Species of Wild Fauna and Flora 
(Appendix I) 


Porbeagle shark Lamna nasus 
-Last COSEWIC designation (May 2014): 
endangered 
-Can be found from the coast to the open sea 
migrating annually to further inshore; seasonally 
ranging from the Scotian shelf and Bay of Fundy to 
Newfoundland on the continental shelf occasionally 
close to shore 
-Is protected by the Oceans Act and by the Fisheries 
Act under the terms of the Atlantic Fishery 
Regulations, 1985 
-Target fishing and by-catch of longline fisheries has 
resulted in the population decline, and still continues 
-Currently no fisheries management measures for 
this species 







 


Shortfin mako 
(Atlantic 
population) 


Isurus 
oxyrinchus 


-Last COSEWIC designation (Apr 2006): threatened 
-Found in both inshore and offshore waters 
-COSEWIC identified fishing, pelagic long-lining in 
particular, as being the most significant threat to the 
species; no directed fishery for shortfin mako in Atlantic 
Canada, but it is caught as by-catch in other pelagic 
fisheries and is sought after for sport fishing 
-Managed under the Canadian Atlantic Pelagic Shark 
Integrated Fisheries Management Plan which allows for 
an unrestricted by-catch along with 100% dockside 
monitoring 


Smooth skate 
(Lauranian-Scotian 
population) 


Malacoraja 
senta 


-Last COSEWIC designation (May 2012): special 
concern 
-One of the smallest species of skate endemic to the 
western North Atlantic (Natanson et al. 2007) 
-By-catch mortality contributes to population decline 
(Natanson et al. 2007) 
-No direct fisheries for this species, however captured 
as by-catch in fisheries directed towards groundfish 
(Fisheries and Oceans Canada 2015d) 
-Population of the Laurentian-Scotian has accounted for 
90% of the smooth skates in Canada, while covering 
70% of the Canadian smooth skate range (Fisheries 
and Oceans Canada 2015d) 
-Area of abundance along the Scotian Shelf has 
drastically declined since 1970 (Fisheries and Oceans 
Canada 2015d) 


Spiny dogfish Squalus 
acanthias 


-Last COSEWIC designation (Apr 2010): special 
concern 
-Inhabits Canadian waters ranging from Newfoundland 
to the Scotian Shelf, approximately 10 to 20% of those 
on the Scotian Shelf migrate south in the fall, returning 
in the spring (BIO 2015a) 
-Widely distributed in temperate regions of the world’s 
oceans and appears to be a habitat generalist; subject 
to both targeted and by-catch fishing mortality 
(COSEWIC 2010c) 
-Target of direct fisheries in Atlantic Canada (Fisheries 
and Oceans Canada  2015) 


Thorny skate Amblyraja 
radiata 


-Last COSEWIC designation (May 2012): special 
concern 
-One of the most common skates in the Northwest 
Atlantic (BIO 2015b) 
-Both a target of directed fisheries and caught as by-
catch, although directed fisheries along the Scotian 
Shelf stopped in 2005 (BIO 2015b) 
-Regarded as over fished and landing of this species is 
prohibited throughout the Gulf of Maine (BIO 2015b) 







 


 


Critical Habitat and Mitigation Plans 


Atlantic Whitefish 


Critical habitat was not identified in the Recovery Strategy for the Atlantic Whitefish 


(Coregonus huntsmani) in Canada (Fisheries and Oceans Canada 2016e). Atlantic whitefish 


were known to historically occur in the Tusket and Petite Rivers, but they no longer appear to 


exist outside the Petite Rivière watershed (Fisheries and Oceans Canada 2016e). The Hebb, 


Milipsigate, and Minamkeak lakes are the only known areas where full, life-cycle closure is 


achieved. Species survival, and also recovery, is therefore completely dependent on the 


continued viability of this population whose only area of occupancy is a semi-natural lake 


habitat. 


 


Critical habitat is described in the 2016 Department of Fisheries and Oceans Amended 


Recovery Strategy for the Atlantic Whitefish (Coregonus huntsmani) in Canada, in which the 


critical habitat is defined as the substrate within the three Petite Lakes along with any 


connections between them and the ocean. The total combined area consists of approximately 


16 km2, including the three dams and their structures of Hebb, Milipsigate, and Minamkeak 


Lakes (Fisheries and Oceans Canada 2016e). The Schedule of Studies provided within the 


Species at Risk Act Action Plan for the Atlantic Whitefish (Coregonus huntsmani) in Canada 


(Fisheries and Oceans Canada 2016e) states that research activities are required to better 


White hake Urophycis tenuis -Last COSEWIC designation (Nov 2013): threatened 
-Adjust their depth distribution to find temperatures in 
the range of 4 - 8°C (COSEWIC 2013b) 


Winter skate 
(Georges Bank-
Western Scotian 
Shelf-Bay of Fundy 
populations 


Leucoraja 
ocellata 


-Last COSEWIC designation (May 2015): special 
concern 
-Estimated to have declined by 90% since 1970, now 
at a historic low (IUCN 2009) 
-Caught as by-catch in groundfish targeting fisheries 
(IUCN 2009) 
-Bottom-dwelling species usually found on sand and 
gravel and at depths less than 111 m (COSEWIC 
2005) 
-Landings under quota control on the Scotian Shelf 
(IUCN 2009) 


Wood thrush Hylocichla 
mustelina 


-Last COSEWIC designation (Nov 2012): threatened 
-Not known to occur within 5 km of the project area 
(BSC 2014) 


Wrinkled shingle 
lichen 


Pannaria lurida -Last COSEWIC designation (Apr 2016): threatened 
-Proximity to proposed project unknown 


Yellow-banded 
bumble bee 


Bombus terricola -Last COSEWIC designation (May 2015): special 
concern 
-Has been collected over most of NS (COSEWIC 
2015) 







identify the critical habitats, including a better understanding of currents throughout the three 


lakes. Should more information be gained, the section regarding the alteration of critical habitat 


will be replaced within the Recovery Strategy (Fisheries and Oceans Canada 2016e). Under 


SARA, critical habitat must be legally protected within 180 days after it is identified in a 


recovery strategy or action plan. 


 


Mitigation Plan for KCS:  Atlantic whitefish are protected under the federal Species at Risk 


Act (Schedule 1). The Nova Scotia Fishery Regulations under the Fisheries Act prohibit the 


taking of Atlantic whitefish from all provincial waters by any method at any time of the year. 


This species is also protected under the Nova Scotia Endangered Species Act. Under this Act, 


it is prohibited to kill, harm, or collect this species.  Neither KCS nor any of its employees will 


attempt to harm or capture Atlantic whitefish. 


 


Leatherback Sea Turtle 


While the state of knowledge on habitat requirements of leatherback turtles in Canadian waters 


is increasing, it is currently not possible to identify critical habitat for this species (Atlantic 


Leatherback Turtle Recovery Team 2006). 


 


Mitigation Plan for KCS:  The leatherback sea turtle is protected under the Species at Risk 


Act, which makes it an offense to kill, harm, harass, capture, or take any individuals of a listed 


species.  KCS will comply by these rules.  If a leatherback sea turtle is spotted by any of the 


crew working on the aquaculture site, the Marine Animal Response Society (MARS) will be 


contacted at 1.866.567.6277 and given details of the sighting. 


 


In 2006, the Atlantic Leatherback Turtle Recovery Team published a recovery strategy for the 


turtles in Atlantic Canadian waters.  The recovery strategy document listed entanglement in 


commercial fishing gear, vessel collision from recreational boating and other ship traffic, 


marine pollution, and oil and gas exploration and development as potential threats contributing 


to mortality. A summary of the gear types thought to be the highest risk for entanglement 


included longline, gillnet, traps, and pots. Aquaculture gear was not mentioned in the 


document but it stands to reason that aquaculture equipment, including all lines, should be 


kept in good working order without loose, free-floating ends in order to prevent entanglements 


of marine animals. 


 


North Atlantic Right Whales 


North Atlantic right whales have occurred throughout history along the coastal waters of the 


Atlantic, ranging from lower latitudes throughout the fall and winter for breeding, and higher 


latitudes for feeding during the spring and summer months (NOAA 2016b). Throughout these 


migrations, areas of high use include Coastal Florida and Georgia, the Great South Channel, 


Massachusetts Bay, Cape Cod Bay, the Bay of Fundy, and the Scotian Shelf (NOAA 2016b). 


Much of these areas were listed as critical habitats for the North Atlantic right whale in 1994 


before the critical habitats were updated and expanded in January 2016 (NOAA 2016b).  


 







Grand Manan Basin, in the Bay of Fundy, has been identified as critical habitat for right whales 


(Fisheries and Oceans Canada 2014d). Right whales eat copepods and this area supports the 


highest concentrations of copepods in the Bay of Fundy (Michaud and Taggart 2011).  


Roseway Basin, on the southwestern Scotian Shelf, is another important area of right-whale 


aggregation wherein right whales have been observed feeding and socialising. This area has 


also been designated as a conservation area for right whales (Fig. 36).  Neither of these areas 


identified as either critical habitat or conservation area for right whales is within 5 km of the 


proposed aquaculture site.  The closest area, Roseway Basin, is greater than 100 km from the 


proposed aquaculture site. 


 


Despite best efforts, vessel strikes are currently the leading cause of right whale deaths 


(Fisheries and Oceans Canada 2014e). In an effort to protect the North Atlantic right whales, 


Fisheries and Oceans Canada have dedicated two habitats as conservational areas for right 


whales (Fisheries and Oceans 2014f). The Roseway Basin and the lower Bay of Fundy area 


(Grand Manan Basin) are understood to be seasonally high-use habitats for right whales in 


Canada (Fisheries and Oceans Canada 2014e).  Since 2002, the diversion of vessel traffic in 


the lower Fundy Bay area has been enforced (Fisheries and Oceans Canada 2014e). The 


other conservation habitat, Roseway Basin, has no known traffic measures through the area 


(Fisheries and Oceans Canada 2014e). In 2007, the IMO safety committee proposal was 


accepted by Transport Canada, and Roseway Basin has been declared an “Area to be 


Avoided”; all traffic is strongly encouraged to find an alternate route (Fisheries and Oceans 


Canada 2014e). 


 


Mitigation Plan for KCS:  Many whales are protected under the Marine Mammals 


Regulations of the Fisheries Act.  KCS will comply with these regulations and will not attempt 


to harvest, kill, or harass any whales that are seen during aquaculture activities.  Should a 


whale in distress be noted by any of the crew members at the aquaculture sites, the Marine 


Animal Response Society (MARS) will be contacted at 1.866.567.6277 and given details of the 


sighting.   


 


Vessels servicing the site will travel at a maximum speed of 9 knots in order to prevent 


damaging collisions between whales and aquaculture service vessels. This is below the 


recommended speed set by NOAA Fisheries Service for ships travelling through known whale 


areas (i.e. 9.9 knots). 


 







Figure 36. Boundaries of North Atlantic Right Whale SARA Conservation Area for the 
Grand Manan Basin 
Note: Figure produced by Oceans and Coastal Management Division, DFO and copied from 


the Species at Risk Public Registry (Fisheries and Oceans Canada 2014d) 


 


 
 


Piping Plover 


Suitable piping-plover habitat can be approximated as a beach with the following attributes: a 


gently sloping foredune, wide stretches of beach that afford protection from flooding during 


high water, sand and/or gravel and/or cobble substrate, and a lack of vegetation (Environment 


Canada 2012). A number of sites in Nova Scotia have been identified as meeting these 


criteria. Distribution often fluctuates due to changes in habitat. These changes may include, 







but are not limited to, beach width, composition of substrate, feeding areas, vegetation 


coverage, and human disturbance (COSEWIC 2013c). There is no known piping-plover beach 


near the proposed aquaculture site. 


 


Mitigation Plan for KCS:  The piping plover is protected under the Species at Risk Act and 


the federal Migratory Birds Convention Act.  KCS employees of the proposed aquaculture site 


will not kill, harm, or collect adults, young, or eggs of the piping plover.   


 


Red Knot rufa 


Breeding critical habitat for rufa cannot be identified at this time; however, the known stopover 


habitat attributes required by rufa are muddy, sandy, or rocky coastal marine and estuarine 


habitats with large intertidal flats [e.g. mouths of bays and estuaries, lagoons, salt marshes, 


sand spits, islets, shoals, sandbars, rocky (limestone) tidal flats (either covered or not covered) 


with seaweed (e.g. Fucus species), and features often associated with natural inlets] and/or 


inland saline lake habitat (Environment and Climate Change Canada 2016a). Stopover critical 


habitat is located at Beaverhill Lake, AB; Quill, Last Mountain, Chaplain, Old Wives, and Reed 


Lakes, SK; the shore of Hudson Bay in and adjacent to Wapusk National Park, MB; sections of 


shore along Hudson Bay in ON; shorelines of James Bay in ON and QC; sections of the Parc 


marin du Saguenay–Saint-Laurent and adjacent shores, QC; the Mingan Archipelago National 


Park Reserve, QC; and the Magdalen Islands, QC (Environment and Climate Change Canada 


2016a). 


 


Mitigation Plan for KCS: None of the listed areas are within 5 km of the proposed project. 


However, KCS will limit beach clean-up activities to only take place during the fall and winter 


months. 


 


Roseate Terns 


Two criteria have been used to identify critical habitat for the roseate tern in Canada 


(Environment Canada 2010).  The first includes less than 10% of the Canadian populations of 


Roseate Terns. These sites currently support more than 15 pairs of roseate terns. This 


includes North Brother, South Brother, and Country Islands.  The second criterion includes tern 


colonies in areas that have supported small but persistent numbers of nesting roseate terns.  


The areas currently identified under this criterion include Sable Island and the Magdalen 


Islands. In 2014, the critical habitat of Roseate Tern became legally protected on federal land 


and waters of the Sable Island National Park Reserve of Canada. 


 


Mitigation Plan for KCS: None of the identified areas are within 5 km of the proposed project. 


However, KCS will limit beach clean-up activities to only take place during the fall and winter 


months and will be scheduled so as not to interfere with the sensitive breeding, nesting, and 


fledging times (i.e. mid-April to mid-August). 


 







Blue Whale  


Fisheries and Oceans Canada have been conducting studies on marine animal health since 


1990.  Causes of whale death are investigated to assess any potential threats to whale 


populations in their habitat.   


 


As of February 2016, the blue whale remains listed under the Species at Risk Act as an 


endangered species throughout the Atlantic Ocean (Fisheries and Oceans Canada 2016f). 


New recovery, management, and action plans have not yet been released by the Species at 


Risk Public Registry but are expected in the near future (Fisheries and Oceans Canada 2016f).  


DFO is currently aiding in the recovery of the blue whale by enforcing the legislation.  In doing 


so, DFO also reviews the environmental assessments of offshore petroleum industries to 


ensure that endangered species are considered (Government of Canada 2016).  The Fisheries 


Act, Species at Risk Act, Canadian Environmental Assessment Act, and National Energy 


Board Act all consider the needs of the blue whale (Government of Canada 2016) 


  


The Marine Animal Response Society (MARS) is working to develop and implement a 


cetacean sighting network in Nova Scotia and hopes to work with other groups in New 


Brunswick and Prince Edward Island to implement a Maritime-wide assistance network.  The 


Grand Manan Whale and Seabird Research Station (GMWSRS) is developing a voluntary 


Code of Conduct for fishermen using fixed fishing gear near large whales in the Bay of Fundy. 


This will foster stewardship, provide information to prevent entanglement of whales and loss of 


fishing gear, and will promote education on endangered whales in the coastal communities of 


New Brunswick and Nova Scotia. 


 


As of 2016, the recovery goal was to have a minimum of 1000 mature individuals within the 


North Atlantic (Government of Canada 2016). To meet this goal, measures are being taken to 


monitor the population trends within the Atlantic, to reduce noise and activities within feeding 


areas, and to gain knowledge of threats to the blue whale’s food resources. Also of concern 


are injuries and mortalities, activities that cause disturbance to the whales, contamination, and 


other impacts and their effects on populations (Government of Canada 2016). 


 


Mitigation Plan for KCS:  Blue whales are protected under the Marine Mammals Regulations 


of the Fisheries Act.  KCS will comply with these regulations and will not attempt to harvest, 


kill, or harass any blue whales (or any other whales, such as right whales) that are seen during 


aquaculture activities.  Should any whale in distress be noted by any of the crew members at 


the aquaculture site, the Marine Animal Response Society (MARS) will be contacted at 


1.866.567.6277 and given details of the sighting.   


 


The Campobello Whale Rescue Team, located on Campobello Island, New Brunswick, 


specialises in the disentanglement of whales and provides advice through telephone 


conversations when in need of immediate help (Government of Canada 2016). This team 


works in close proximity with DFO, offering advice when a distressed or deceased whale is 


found (Government of Canada 2016).  The Whale Release and Stranding Group established in 


Newfoundland and Labrador report incidents in which whales are injured or deceased 


(Government of Canada 2016). All documentation and samples are sent to DFO Science in the 







surrounding area (Government of Canada 2016). As well as reporting and documenting, a 


response team aids with entanglements and awareness activities (Government of Canada 


2016). 


 


Vessels servicing the site will travel at a maximum speed of 9 knots in order to prevent 


damaging collisions between whales and aquaculture service vessels.  This is below the 


recommended speed set by NOAA Fisheries Service for ships travelling through known whale 


areas (i.e. 9.9 knots).   


 


White Shark 


The white shark occurs in both inshore and offshore waters, from the intertidal to the upper 


continental slope and mesopelagic zone. Known bathymetric range is from just below the 


surface to just above the bottom to a depth of at least 1,280 m (Bigelow and Schroeder 1948). 


It occurs in the breakers off sandy beaches, off rocky shores, and readily enters enclosed 


bays, lagoons, harbours, and estuaries, but does not penetrate brackish or fresh waters to any 


extent (Compagno 2001). Critical habitat for this species has not been identified in Canada. 


 


Mitigation Plan for KCS:  KCS personnel will not attempt to attract, capture, or harass any 


sharks in any way.   


 


Other Significant or Sensitive Habitats 


There are a few significant habitats within 5 km of the Rattling Beach site. The whole of 


Annapolis Basin (9,273.2 ha) has been designated as significant habitat for migratory birds.  


This area is part of an important migratory route called the Atlantic Flyway which follows the 


Atlantic Coast of North America and the Appalachians Mountains with end points at the 


Eastern Artic Islands/the coast of Greenland and the Gulf of Mexico.  A salt marsh is present 


approximately 2.2 km south-southeast of the Rattling Beach site and a number of marshes, 


bogs/fens, and swamps surround the basin (Fig. 37; NSDNR 2016). The only existing 


protected area within 5 km of the site is the Annapolis Basin Look-Off Provincial Park, which 


offers exceptional views of the whole basin on a clear day (Fig. 38). 


 







Figure 37. Significant Habitats  
Note: Base map was obtained from NSDNR (2016) 


 


 


 







Figure 38. Existing and Pending Protected Areas 
Note: Base map was obtained from NS Environment (2016) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Birds 


Most of the species of birds in Canada are protected under the Migratory Birds Convention Act 


(Environment and Climate Change Canada 2016b). A number of migratory marine birds, 


shorebirds, gulls, and waterfowl inhabit the waterways and shores of coastal Nova Scotia.  


Migratory birds protected by the Migratory Birds Convention Act and associated regulations 


generally include all seabirds except cormorants and pelicans, all waterfowl, all shorebirds, 


and most landbirds, such as eagles, falcons, and hawks.  


 


The location of the proposed farm falls within block 113 of the Canadian Wildlife Service 


survey areas (Fig. 39). This bird block is not considered an Important Bird Area (IBA) by Bird 


Studies Canada (2014); however, the Province of Nova Scotia (2016b; Fig. 37) recognises 


Annapolis Basin as a significant habitat for migratory birds. Surveys, completed between 


February 2000 and March 2010 by the Canadian Wildlife Service (CWS) and Nova Scotia’s 


Department of Natural Resources, identified several species of birds in blocks 113 (Table 14).  


Due to funding deficiencies, few surveys have been performed since March 2010 and no 







additional data are available for this block (A. Hicks, pers. comm.). The long-tailed duck was 


the most common bird noted followed by the merganser and scaup.   


 


Mitigation Plan for KCS: To limit any potential disturbance to nesting shorebirds, beach 


clean-ups for the proposed farm will only take place during the fall and winter months and will 


be scheduled so as not to interfere with the sensitive breeding, nesting, and fledging times of 


mid-April to mid-August. 


 


Figure 39. Map of Canadian Wildlife Service Survey Area Block 113 


  


 







Table 14. Waterfowl Identified in Block 113 
 


Canadian Wildlife Service – Block 113 


 
Numbers of Sightings per Survey 


Bird Name 02-Feb-00 16-May-00 04-Mar-04 26-Feb-07 18-Feb-09 22-Jan-10 Grand Total 


American Black Duck 
 


0 81 98 424 312 915 


American Green-winged Teal 0 0 0 0 0 0 0 


American Wigeon 0 0 0 0 0 0 0 


Atlantic Brant 0 0 0 0 0 0 0 


Barrow's Goldeneye 0 0 0 0 0 0 0 


Black Scoter 0 0 0 75 61 137 273 


Blue-winged Teal 0 0 0 0 0 0 0 


Bufflehead 130 0 44 0 37 0 211 


Canada Goose 44 0 0 0 0 0 44 


Common Eider 0 0 5 47 18 0 70 


Common Goldeneye 0 0 48 9 111 22 190 


Common Loon 0 0 9 9 21 2 41 


Common Merganser 11 0 0 0 0 0 11 


Female Common Eider 2 0 0 0 0 0 2 


Gadwall 0 0 0 0 0 0 0 


Greater Scaup 0 0 0 0 0 0 0 


Harlequin Duck 0 0 0 0 0 0 0 


Hooded Merganser 0 0 0 0 0 2 2 


King Eider 0 0 0 0 0 0 0 


Lesser Scaup 0 0 0 0 0 0 0 


Long-tailed Duck 0 0 306 224 88 0 618 


Male Common Eider 2 0 0 0 0 0 2 


Mallard 0 0 0 0 0 0 0 


Northern Pintail 0 0 0 0 0 0 0 


Northern Shoveler 0 0 0 0 0 0 0 


Red-breasted Merganser 0 0 0 0 11 0 11 


Ring-necked Duck 0 0 0 0 0 0 0 


Snow Goose 0 0 0 0 0 0 0 


Surf Scoter 0 0 0 0 8 0 8 


Unidentified Cormorant 0 0 0 1 2 0 3 


Unidentified Diving Duck 0 0 0 0 0 0 0 


Unidentified Duck 0 0 0 0 0 0 0 


Unidentified Goldeneye 5 0 0 0 0 0 5 


Unidentified Merganser 0 0 91 317 139 1 548 


Unidentified Scaup 62 0 52 192 33 0 339 


Unidentified Scoter 0 0 2 85 0 0 87 


Unidentified Teal 0 0 0 0 0 0 0 


White-winged Scoter 1 0 0 0 0 0 1 


Wood Duck 0 0 0 0 0 0 0 


Grand Total 257 0 639 1057 953 476 3382 







f. Public Right of Navigation 


The following figures provide information regarding navigation routes that are used by KCS 


while servicing the aquaculture site in Annapolis Basin (Fig. 40) and the layout of on-site 


equipment (Figs. 41 - 45) 


 


Figure 40. Marine Chart showing KCS vessel route from Rattling Beach to the Digby 
Government Wharf 
 


 







Figure 41. Plan View of the Proposed Boundary Amendment of the Rattling Beach Aquaculture Site Showing Nearby 
Property Owners 
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Figure 42. Rattling Beach Site Development Plan Showing Basic Seafloor Topography 


 


 







Figure 43. Rattling Beach Site Development Plan Showing Cage Configuration 
 


 







Figure 44. Rattling Beach Cross-sectional Plan A 


 


 







Figure 45. Rattling Beach Cross-sectional Plan B 
 







Notice of Works 


Transport Canada requires a notice of works form in order to notify the Navigation Protection 


Program (NPP) regarding a proposed or existing work in navigable water. The notice of works 


form will be completed and submitted separately from this document. 


 


g. Sustainability of Wild Salmon 


The Rattling Beach marine aquaculture site is located in the range of the Nova Scotia 


Southern Upland Population of Atlantic salmon. The Southern Upland region of Nova Scotia is 


divided into three salmon fishing areas: SFA 20, SFA 21, and part of SFA 22 (Fig. 46). The 


marine aquaculture site in Annapolis Basin is located in SFA 21. A region-wide electrofishing 


survey conducted in 2000 found salmon in 28 of 52 rivers surveyed (54%) whereas a similar 


survey conducted in 2008 and 2009 found salmon in only 21 of 54 rivers surveyed (39%) (DFO 


2011a). The pH of water samples collected in the 1980s and 1990s indicated that several 


rivers in Nova Scotia were partially to heavily acidified (Lacroix and Knox 2005, Gibson et al. 


2009, DFO 2011b). River acidification is recognised as a major factor in the survival of Atlantic 


salmon in Nova Scotia.  


  


All Atlantic salmon index populations within DFO’s Maritimes Region were assessed to be well 


below conservation (egg) requirements in 2014. Southern Upland (SU) and Outer Bay of 


Fundy (OBoF) Atlantic-salmon populations remain critically low; adult salmon returns to the 


LaHave River (SU), the Saint John River upriver of Mactaquac Dam, and the Nashwaak River 


(OBoF) remain among the lowest returns on record with estimated egg deposits ranging 


between 2 and 4% of conservation requirements in 2014 (Fisheries and Oceans Canada 


2015e).  In November 2010, COSEWIC designated the Outer Bay of Fundy, Nova Scotia 


Southern Upland, and Eastern Cape Breton population assemblages as endangered 


(Fisheries and Oceans Canada 2011). However, the SARA status is “no status, no schedule”. 


There are a number of rivers in the Upper Bay of Fundy and Minas Basin which COSEWIC 


has listed as endangered or possibly extirpated for Atlantic salmon. These rivers are all over 


100 km away from the proposed aquaculture site (ASF 2016b). 


 


The Salmon Atlas and the Atlantic Salmon Federation (Figs. 47 - 48) count five salmon rivers 


feeding into the Annapolis Basin: Annapolis River, Round Hill River, Moose River, Bear River, 


and Acacia Brook; the Lequille River is considered extirpated (ASF 2016b). Other nearby 


rivers that flow into Saint Mary’s Bay include the Boudreau and Meteghan rivers, which both 


also have wild salmon (ASF 2016b). The aquaculture site under boundary amendment 


application is located approximately 4 and 6 km from the mouths of Acacia Brook and Bear 


Rivers, respectively, the nearest identified wild salmon rivers.    


 


The abundance of Atlantic salmon in the Maritimes Region has been in decline for over 20 


years leaving populations in many rivers to become extirpated and Inner Bay of Fundy Salmon 


to be listed as endangered under the Species at Risk Act (SARA).  


 







Figure 46. Atlantic Salmon Fishing Areas of Atlantic Canada 
Note: Figure was sourced from the Fisheries and Oceans (2015e). White, numbered circles 


identify designated Salmon Fishing Areas. 


 
 
 







Figure 47. Atlantic Salmon Rivers of Nova Scotia According to The Salmon Atlas 
Note: Figure was sourced from The Salmon Atlas (http://www.salmonatlas.com/atlanticsalmon/canada-east/nova-


scotia/mapnovascotia.html) 


 


 
 
 
 



http://www.salmonatlas.com/atlanticsalmon/canada-east/nova-scotia/mapnovascotia.html

http://www.salmonatlas.com/atlanticsalmon/canada-east/nova-scotia/mapnovascotia.html





Figure 48. Present Atlantic Salmon Rivers of Nova Scotia 
Note: Figure was sourced from the Atlantic Salmon Federation (2016) 
 







A number of mitigation measures can be employed to reduce the potential impacts of salmon 


aquaculture on wild salmon populations. A list of priority objectives to reduce the risk of 


interactions between wild and farmed salmon was provided by DFO (1999). They are as 


follows: 


 


1) Improved containment, including the development and implementation of Code of 


Practice, contingency plans, and a reporting system for escapees 


2) Improved fish health management, including completion and implementation of 


provincial Codes of Practice, including contingency plans and a reporting system for 


specified diseases 


3) Upgrading policy for introductions and transfers of fishes and improving related 


enforcement 


4) Enhancing education and training of aquaculture workers, particularly relative to 


containment and farm/hatchery management 


5) Ensuring the maintenance of wild stocks at or above their conservation requirements 


6) Continuing the use of local stocks as donors, where possible, for currently practiced 


aquaculture, or using other strains if rendered sterile or properly contained, and 


7) Continue incorporating risk analysis into the review process for the location of 


hatcheries and salmon farms 


 


KCS has in place plans and codes of practice that address points 1, 2, 4, and 6 above. 


Points 3, 5, and 7 are beyond the control of KCS.  


 


KCS’ plans for containment include checking net integrity after every severe weather event 


and carrying out repairs as necessary. Net changes are conducted in such a manner as to 


prevent escapes and salmon losses. KCS will also follow the Code of Containment for 


Culture of Atlantic Salmon in Marine Net Pens in New Brunswick (2008), published by the 


New Brunswick Salmon Growers Association – now the Atlantic Canada Fish Farmers 


Association. In the unlikely event that there is an accidental release, the Site Manager will 


contact the Production Manager, who will then contact NSDFA to report the losses. 


 


KCS follows their fish health management plan. A copy of this plan will become part of the 


Farm Management Plan, as required by NSDFA. As part of the fish health management, 


veterinarians regularly visit the marine sites to inspect fish and collect samples. Any diseases 


that are discovered are treated accordingly and any federally reportable aquatic animal 


diseases identified will be reported to CFIA. 


 


All KCS farm-site workers involved in transferring or moving fish (e.g. introductions, harvests, 


net changes, etc.) receive training in proper techniques.  


 


Currently, all of the KCS broodstock are of the Saint John River strain, a local, Maritime 


Canada strain of Atlantic salmon. Broodstock from other countries are not used. 


 


 


 







h. The Number and Productivity of Other Aquaculture Sites in the Public 
Waters Surrounding the Proposed Aquacultural Operation  


There are nine (9), aquaculture sites less than 15 km from the Rattling Beach site; two are 


marine finfish (Atlantic salmon), one is licensed for halibut (#1302), one for quahog (#1228), 


five for soft-shell clam (#1343, 1338, 1342, 1339, 1340) and one is for mixed species of 


sea/bay scallop, American Oyster, and European Oyster (#1042; Fig. 49, Table 15).  The 


Atlantic salmon farms nearest to the site are both owned by KCS; however, only one (#1040) 


is operational. Victoria Beach #1040 was acquired in 2014 with an approved production level 


based on December 2015 I&T permit of 440,000 fish. The site is currently being operated to 


its fullest capacity.  


 


Annual environmental monitoring of Rattling Beach has resulted in Oxic site classifications 


for the last two production cycles, indicating this site is stocked and managed sustainably. 


Production information for KCS Atlantic salmon sites in Annapolis Basin is privileged and 


confidential.  KCS may be directly contacted with inquiries as it is not intended for public 


dissemination.   


 


Figure 49. Marine Chart Showing Other Aquaculture Operations 


Note: Figure was sourced from the Department of Fisheries and Aquaculture (2016) 


 


 


 







Table 15. Distance from Rattling Beach #1039 to nearby finfish and shellfish 
aquaculture sites 
 


Site # 
Distance to Rattling 


Beach (km) 
Species Owner 


1302 2.2 Halibut Pronet Micro Systems 
Inc. 


1343 2.2 Soft-shelled clam Innovative Fisheries 
Products 


1041 2.7 Atlantic salmon Kelly Cove Salmon 


1040 2.8 Atlantic salmon Kelly Cove Salmon 


1042 3.9 Sea scallop, bay 
scallop, American 
oyster, European 


oyster 


Innovative Fisheries 
Products 


1338 5.9 Soft-shell clam Innovative Fisheries 
Products 


1342 6.6 Soft-shell clam Innovative Fisheries 
Products 


1339 7.5 Soft-shell clam Innovative Fisheries 
Products 


1340 11.1 Soft-shell clam Innovative Fisheries 
Products 


1228 14.2 Quahog Innovative Fisheries 
Products 


 







LIST OF CONTACTS 


Table 16. Contacts 
 


Contact 
Name 


Affiliation E-mail Phone  
Date of  
Contact 


Reason for 
Contact 


Andrew 
Hicks 


Environment 
Canada 


Andrew.Hicks@ec.gc.ca 
(506) 
364-
5138 


Oct 4, 
2016 


Bird Surveys 


Justin 
Huston 


NSDFA hustonje@gov.ns.ca 
(902) 
424-
2996 


May 11, 
2007 


Rockweed 
harvesting 


David 
MacArthur 


Environment 
Canada 


David.MacArthur@eg.gc.ca 
(902) 
426-
6296 


Jul 5, 
2016 


Shellfish Areas 


Carl 
MacDonald 


DFO Carl.MacDonald@dfo-mpo.gc.ca 
(902) 
426-
1488 


Sep 28, 
2011 


Fisheries 


Colin 
O’Neil 


DFO – Policy 
& Economics 


Colin.ONeil@dfo-mpo.gc.ca 
(902) 
426-
6296 


Oct 18, 
2016 


Fisheries 


Wendy 
Vissers 


NSDFA Wendy.Vissers@novascotia.ca 
(902) 
526-
3617 


Oct 4, 
2016 


Rockweed 
licences 


Sean 
Weseloh 
McKeane 


Communities, 
Culture and 
Heritage 


Sean.WeselohMcKeane@novascotia.ca 
(902) 
424-
6475 


Jun 12, 
2016 


Archaeological 
resources 
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1.0  INTRODUCTION  
The following baseline report and attached video have been prepared by SIMCorp for 


Kelly Cove Salmon Ltd. to summarize the findings of the formal baseline environmental 


survey required as part of the application for a boundary amendment of Rattling Beach 


(#1039). Marine aquaculture site #1039 is located on the western shore of the Annapolis 


Basin, near the mouth of Digby Gut channel in Digby County (Fig. 1). This area is shown 


on CHS chart #4396.  The current lease has dimensions of approximately 160 x 460 x 


210 x 460 m with an area of approximately 8.74 ha (Table 1).   


 


Figure 1 – Current Rattling Beach (#1039) location in Annapolis Basin 
 


 
 


 


Table 1 – Current boundary and center coordinates of Rattling Beach (#1039) 


SITE COORDINATES (NAD 83) 


Corner Latitude Longitude 
1 44o 39’ 20.34” 65o 45’ 27.36” 
2 44o 39’ 20.40” 65o 45’ 20.10” 
3 44o 39’ 08.76” 65o 45’ 17.64” 
4 44o 39’ 05.52” 65o 45’ 17.58” 
5 44o 39’ 05.40” 65o 45’ 27.06” 


Site Centre 44o 39’ 12.68” 65o 45’ 22.68” 


 







The proposed boundary amendment extends the lease boundaries to accommodate all 


below surface gear.  The dimensions of the proposed lease are approximately 140 x 180 


x 725 x 590 x 260 m with an area of approximately 24.01 ha (Fig. 2, Table 2). 


 
Figure 2 – Proposed boundary location for Rattling Beach (#1039) 


 
 


 


 


Table 2 – Proposed boundary and center coordinates of Rattling Beach (#1039) 


SITE COORDINATES (NAD 83) 


Corner Latitude Longitude 
1 44o 39’ 27.0” 65o 45’ 24.5” 
2 44o 39’ 27.0” 65o 45’ 18.2” 
3 44o 39’ 22.9” 65o 45’ 12.6” 
4 44o 38’ 59.6” 65o 45’ 09.7” 
5 44o 38’ 59.7” 65o 45’ 26.3” 
6 44o 39’ 05.8” 65o 45’ 26.3” 
7 44o 39’ 18.8” 65o 45’ 27.0” 


Approximate Site Center 44o 39’ 13.8” 65o 45’ 19.2” 


 
  







Benthic field data contained within this report were collected by SIMCorp Field 


Supervisor and Marine Environmental Biologist  , B.Sc. and Marine 


Environmental Biologists  B.Sc. and  B.Sc., and 


Technician  on July 20, 2016.  High tides were at 12:40 (7.7 m), low tides 


were at 18:49 (1.2 m). 


 


Current speed and direction data presented in this document were collected with the use 


of an Acoustic Doppler Current Profiler (ADCP), deployed by Nova Scotia Department of 


Fisheries and Aquaculture (NSDFA) at site #1039 from June 29 to August 4, 2016 (37 


days). 


 


2.0  CONTACT INFORMATION 


Proponent: 
Company Name:  Kelly Cove Salmon Ltd. 
Principal Contact:  Mr. Jeff Nickerson 
Mailing Address:  P.O. Box 1546 


    Shelburne, Nova Scotia 
B0T 1W0 


E-mail:    jnickerson@cookeaqua.com 
 


Project Management: 
Company Name:  Sweeney International Marine Corp. 
Principal Contact:   
Mailing Address:  46 Milltown Blvd.  


St. Stephen, New Brunswick  
E3L 1G3 


Telephone:   (506) 467-9014 
Cellular:    
Facsimile:   (506) 467-9503 
E-mail:    @simcorp.ca 
 


3.0  METHODOLOGY 


The methods employed to conduct the seafloor sediment condition analyses were 


adapted, in consultation with Nova Scotia’s Department of Fisheries and Aquaculture 


(NSDFA) officials, from a combination of Appendix 2 of the New Brunswick Department 


of Agriculture, Aquaculture and Fisheries (NB DAAF) Bay of Fundy Marine Aquaculture 


Site Allocation Application Guide (SOPs) and Appendix B of the Nova Scotia Department 


of Fisheries and Aquaculture draft Standard Operating Procedures for the Environmental 


Monitoring of Marine Aquaculture in Nova Scotia dated June 2016. 


 


3.1  Sampling Locations 


A total of nine stations were investigated for the purpose of this baseline survey (Fig. 3).  


Currently, the site is stocked, therefore only the seven corners of the proposed 


boundaries and two reference stations were sampled.  The sampling station coordinates 



mailto:jnickerson@cookeaqua.com





are present in Table 3; sampling at the approximate site center was omitted because 


gear is present on site.   


 


Reference stations previously sampled for the site (ANB-01 and ANB-05) are 


approximately 374 and 100 m from the current lease boundaries (Table 4).  Extending 


the lease boundaries to incorporate all aquaculture site specific gear, above and below 


the waterline, will decrease the distance of the reference station ANB-01 to 155 m.  


ANB-05 will be within the proposed boundary; therefore, a new reference station is 


required.  It is proposed ANB-A be located at N44˚ 38’ 56.5” W65 45’ 13.5”, which is 


approximately 105 m south of the lease boundary.  The recommended locations of the 


reference stations to accommodate the proposed boundaries are illustrated in Figure 3 


and Figure 4.  


 


An ADCP was deployed by Nova Scotia’s Department of Fisheries and Aquaculture at 


the coordinate N44o 39’ 03.3” W65o 45’ 14.8” in approximately 14 m of water on June 29 


to August 4.  The current meter could not be deployed at the center of the proposed site 


due to the presence of gear and fish.  Therefore, the location between the current and 


proposed site boundaries was chosen which is greater than 100 m from the nearest 


aquaculture site gear to avoid distortion of data (Fig. 4).   


 


Figure 3 – Baseline sampling stations at Rattling Beach (#1039)  


 
 


 


 







Table 3 - Baseline Sampling Coordinates at Site #1039, Annapolis Basin for 
Boundary Amendments 


SITE COORDINATES (NAD 83) 


Station Location Latitude Longitude 
RB1 NW corner 44o 39’ 27.0” 65o 45’ 24.5” 
RB2 NE corner 44o 39’ 27.0” 65o 45’ 24.5” 
RB3 ENE corner 44o 39’ 27.0” 65o 45’ 18.2” 
RB4 SE corner 44o 39’ 22.9” 65o 45’ 12.6” 
RB5 ESE corner 44o 38’ 59.6” 65o 45’ 09.7” 
RB6 SE corner 44o 38’ 59.7” 65o 45’ 26.3” 
RB7 SSE corner 44o 39’ 05.8” 65o 45’ 26.3” 


ANB-01 Upstream Reference 44o 39’ 18.8” 65o 45’ 27.0” 
ANB-A Downstream Reference 44o 39’ 13.8” 65o 45’ 19.2” 


 


 


Table 4 – Reference station coordinates for current and proposed lease 
boundaries at Rattling Beach (#1039)  


REFERENCE STATION COORDINATES (NAD 83) 


Station Latitude 
44o 39’ 32.5” 
44o 39’ 02.3” 


Longitude Lease Boundary 


ANB-01 65o 45’ 21.2” Current and Proposed 


ANB-05 65o 45’ 19.7” Current 
ANB - A 44o 39’ 56.5” 65o 45’ 13.5” Proposed 


  







Figure 4 – Proposed reference station locations for new lease boundaries and 
ADCP deployment location at Rattling Beach (#1039)  


 


 
 


 


3.2  Sample Collection 
A standard Ponar grab was used to collect sediment samples from all of the baseline 


stations; however, many of the samples could not be collected as the stations were 


located on hard bottom. After deployment, the grab was pulled aboard and placed on the 


deck. When present, the overlying water in the grab was removed via siphon and a 


picture was taken of the contents (Appendix D). Notes were taken on time, location, 


sediment type, colour, depth, odour, flora and fauna, etc. Sediment subsamples were 


collected from the top 2-cm of the grab samples with 10-mL syringes that were sealed 


with Parafilm M® and capped to form an airtight seal until analysed. Syringes were 


labelled and placed in a plastic cooler with ice. Samples were kept cool until analysed for 


redox, sulphide, porosity, and percent organic matter. The remaining top 2-cm of 


sediment was placed in 2-oz Whirl-Paks for use in grain size analysis.  


 


Sample temperatures were recorded using HOBO ProV2 temperature loggers.  


Temperatures recorded from inside the sample cooler are presented graphically in 


Appendix F. 


 


All reasonable efforts were made to conform to the SOPs, maintain storage temperature 


of samples, to collect samples that were as undisturbed as possible and to preserve the 







integrity of the samples until analysed.  However, site #1039 is characterized by coarse 


sediments, mainly of cobble stones, pebbles, and moderately packed medium-to-fine 


sand, gravel, and mud.  Retrieving three undisturbed, soft sediment samples with 


minimal leakage from the grab and at least 5 cm sediment depth was not possible from 


at any of the stations.  Samples were collected from both of the reference stations (ANB 


-01 and A) as well as three corner stations (Corners #2, 3, & 4) for redox, sulphide, 


porosity, percent organic matter, and grain size analyses.  These samples came from 


grabs which failed to meet one or more of the criteria; achieving 5 cm of sediment 


penetration was not always possible and grabs were often leaking due to catching rocks 


and shells (Appendix G). 


 


3.3  Video Surveillance 


Video footage was recorded using a Seaviewer Underwater Camera System, which was 


mounted perpendicular with the seafloor in an aluminum frame; i-Torches were used for 


light.  A 0.25-m2 quadrat was visible in the field of view as a size reference. The video 


camera frame includes a scale bar demarcated with 5-cm segments. Live video footage 


from the underwater camera was recorded using a J.W. Fishers digital video recorder 


(DVR) built into a VRM-1 video recorder and monitor system with a GPS interface, which 


allowed coordinate positions to be overlaid onto the video.  Video recording of each 


sampling station started at the surface with the viewing of a “whiteboard” showing 


collection location information, followed by a 360° pan of the area at the sampling station 


and then the underwater footage. The recording continued uninterrupted for the duration 


of the underwater surveillance and was concluded only after the camera was returned to 


the vessel at the surface.  Footage coverage included the camera’s descent, impact with 


the sediment surface, and minimum of 5-m2 of seafloor over a minimum duration of two 


minutes. Screen shots of the seafloor for each sample location were taken and are 


presented in Appendix E.  All on-site visual assessments have been recorded in the field 


notes and video assessments supplement the field data included in this report. Seafloor 


characteristics for each station are presented in Tables 6 - 14.  


3.4 Bathymetric Profiling 
Bathymetric profiling of the existing lease area was carried out on October 5, 2016 using 


a Hummingbird system Helix 5 SI-GPS to record X, Y, and Z coordinates throughout the 


lease. The data gathered during the scanning was then compiled and a three 


dimensional surface map and a two dimensional contour diagram produced by 


interpolation. Scanning of the Rattling Beach area began at the northern boundary of the 


proposed lease.  Parallel transects were run the length of the lease area, separated by 


approximately 50 m. The maps illustrate the basic bathymetry of the scanned area and 


can serve to aid in the planning and placement of marine farm infrastructure such as grid 


anchors and other moorings.   


 







4.0   SEDIMENT SAMPLE ANALYSIS AND DATA COLLECTION 


4.1   Sediment Sample Analysis 
All sediment samples were analysed within 72 hours of collection for redox potential and 


sulphide ion concentration (Table 15, Fig. 5). Temperatures were taken for each sample. 


Redox readings in mV were adjusted for temperature to produce mV readings relative to 


the normal hydrogen electrode (mVNHE). Sulphide samples were brought to the same 


temperature at which the sulphide probe was calibrated before a reading was taken. 


Redox and sulphide measurements were made on the 0- to 2-cm deep portion of the 


grab samples. These results can be related to the Environmental Quality Definitions for 


Nova Scotia Marine Aquaculture Monitoring seen in Table 5. A copy of the laboratory 


data sheet for the redox and sulphide is presented in Appendix B. 


 


Sediment samples from each station were sent to the SIMCorp Marine Benthic 


Sediments Laboratory for analysis of porosity, total organic content and grain size.  The 


results of these analyses are presented in Table 16 and Appendix C.  


  


Table 5 – Environmental Quality Definitions for Nova Scotia Marine Aquaculture 
Monitoring  


 


 







4.2  Equipment and Calibrations 
Redox measurements were taken using a combination meter (Fisher Accumet AP125) 


and probe (Orion Epoxy Sure-Flow Combination Redox/ORP Electrode), which was 


checked for electrical function just prior to and after use.  Readings were taken 


according to the SOP protocols. Sulphide measurements were taken using a calibrated 


combination meter (Fisher Accumet AP125) and probe (Orion 96-16 Sure-Flow 


Combination Silver/Sulphide Electrode).  Meter and sulphide probe calibration took place 


in accordance with SOP protocols at 09:55 on July 21, 2016. One probe was calibrated 


and used to analyse the samples. The calibration event resulted in a final slope range 


between -27 and -33 mV (-30.0 mV) the calibration curve was between -25 to -30 mV 


[500 to 5000 µM read: -25.6 mV, 1000 to 10000 µM read: -25.1 mV]. The results of the 


five-point, factor-calibration are located in Appendix A. The calibration temperature was 


20.8°C. 


 


4.3  ADCP Deployment 
Measurements of the current speed and direction were collected at Rattling Beach using 


a 600 kHz Teledyne RDI Workhorse Sentinel ADCP unit deployed by the Nova Scotia 


Department of Fisheries and Aquaculture (Fig. 4). The current meter could not be 


deployed at the center of the proposed site due to the presence of gear and fish. 


Therefore, a location between the current and proposed site boundaries was chosen, 


greater than 100 m from the nearest aquaculture site gear to avoid distortion of data. 


This meter was deployed at site #1039 for a period of approximately 37 days between 


June 29 and August 4, 2016. The ADCP was configured to record the current speed and 


direction of the water column in one (1) meter bins, collecting a profile every fifteen (15) 


minutes. Once the unit was recovered, the data were downloaded and analysed by 


NSDFA and processed by SIMCorp Marine Environmental Biologist . 


Graphs and figures illustrating the frequency distribution of both current speed and 


direction are presented in Appendix H and raw current speed and direction data is 


included in the supplementary material attached to this report (RattlingBeach.xls). 


 


5.0  RESULTS AND OBSERVATIONS 


The following are baseline sampling station benthic characteristics at proposed marine 
aquaculture lease #1039 in the order they were sampled.  


 


 


 


 







Table 6 – ANB-A Benthic Log  


 


 


Sampling Date:


Water Body:


Lease Name and Number:


Water Temperature (°C)


Wind Direction and Speed:


Wave Action:


Current Direction & Speed:


Tide Schedule:


Vessel:


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Scallop shell
Standard Ponar Grab


0.28 Y
ANB - A 


(3)
Brown mud, sand, gravel None 1 Whelks, fish bone


Standard Ponar Grab


Flora/Fauna3


0.28 Y
ANB - A 


(1)
Brown mud, sand, gravel None 4 Scallop shell


Standard Ponar Grab


Station Comments: 


10:36 AM


Sediment Sampler:   Syringe Sampler: 


ANB-A Moderately easily disturbed, fine, brown sand & pebbles; scallop 


shells; rock crabs; macroalgae8 m @ 330°


N44 38.946 W65 45.228


11


Reference


July 20th, 2016


Annapolis Basin


Rattling Beach #1039


14.4 °C


NW 15 knots shifting to SW 15-20 knots


calm


Strong SW->NE with the wind


High: 12:40 Low: 18:49


Carolina Skiff


Y


6


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


0.23 Y
ANB - A 


(2)
Brown mud, sand, gravel None 1







Table 7 – Corner #4 Benthic Log  


 


 


 


 


 


 


 


 


 


 


  


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


None 5 Whelks
Standard Ponar Grab


0.27 Y RB4 (3)
Brown mud, sand, pebbles, 


shell hash
None 3 Whelks, barnacles


Standard Ponar Grab


0.28 Y RB4 (2)
Brown mud, sand, pebbles, 


shell hash


Flora/Fauna3


0.28 Y RB4 (1)
Brown mud, sand, pebbles, 


shell hash
None 2 Shell, whelk, barnacles


Standard Ponar Grab


Station Comments: 


11:28 AM


Sediment Sampler:   Syringe Sampler: 


Corner #4 Moderately easily disturbed, brown sand, mud, pebbles, boulders & 


shell hash; rock crabs; scallop shells; macroalgae8 m @ 3.2 °


N44 38. 9977 W65 45.1614


20


Y


3


Sample/Collection method
Ascension 


Speed (m/s)


Corner


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)







Table 8 – Corner #5 Benthic Log  


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Standard Ponar Grab
N


Standard Ponar Grab


N
Standard Ponar Grab


N


5


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)
Flora/Fauna3


Corner Station Comments: No sediment samples were able to be collected. 


12:10 PM


Moderately easily disturbed, brow n mud, sand & boulders; kelp; algae; 


macroalgae; barnacles; rock crabs; other crab species (possibly green crabs)7 m @ 310°


N44 38.9975 W64 45.4425


7.4


Y


Sediment Sampler:   Syringe Sampler: 


Corner #5







Table 9 – Corner #6 Benthic Log  


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Standard Ponar Grab


N
Standard Ponar Grab


Flora/Fauna3


N
Standard Ponar Grab


Corner Station Comments: No sediment samples were able to be collected. 


12:31 PM


Sediment Sampler:   Syringe Sampler: 


Corner #6 Moderately easily disturbed, light-brown sand, silt & boulders; kelp; 


red algae; periwinkles; sea star 6 m @ 336°


N


5


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


N44 39.0996 W65 45.4401


7


Y







Table 10 – Corner #7 Benthic Log  


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Standard Ponar Grab


N
Standard Ponar Grab


N


Flora/Fauna3


N
Standard Ponar Grab


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


Station Comments: No sediment samples were able to be collected. 


12:54 PM


Sediment Sampler:   Syringe Sampler: 


Corner #7 Mostly boulders covered in barnacles and crustose algae; small 


patches of brown sand and mud; rockweed, green crab 5 m @ 335


N44 39.316 W65 45.452


6


Y


5


Corner







Table 11 – Corner #1 Benthic Log  


 


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Standard Ponar Grab
N


Standard Ponar Grab


N
Standard Ponar Grab


N


5


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)
Flora/Fauna3


Corner Station Comments: No sediment samples were able to be collected. 


1:11 PM


Mostly boulders covered in barnacles; some light brown mud with 


sand patches; red algae and kelp4 m @ 128°


N44 39.4502 W65 45.4058


6.7


Y


Sediment Sampler:   Syringe Sampler:


Corner #1







Table 12 – ANB-01 Benthic Log  


 


 







Table 13 – Corner #2 Benthic Log  


 


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Shells, whelks, worm tubes, barnacles
Standard Ponar Grab


RB2 (3)
Brown mud, sand, pebbles, 


rocks
None 1


Flora/Fauna3


0.3 Y RB2 (1) Brown mud, sand, rocks Moderate 4.5 Rockweed, Flustra , quahog, whelk


Quahog, scallop shell, amphipods


Corner Station Comments: 


2:10 PM


Sediment Sampler:   Syringe Sampler: 


Corner #2 Moderately to easily disturbed brown mud, sand & cobble; lots of 


shell debris and scallop shells; some Flustra4 m @ 153°


Standard Ponar Grab


0.28 Y RB2 (2)
Brown mud, sand, pebbles, 


cobble, gravel
None 3


Standard Ponar Grab


0.29 Y


N44 39.4480 W65 45.3020


27


Y


5


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)







Table 14 – Corner #3 Benthic Log 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Standard Ponar Grab


Whelks
Standard Ponar Grab


0.29 Y RB3 (3)
Brown mud, sand, gravel, shell 


debris
None 2 Whelks


Standard Ponar Grab


0.28 Y RB3 (2)
Brown mud, sand, shell debris, 


rocks
None 5


Flora/Fauna3


0.27 Y RB3 (1) Brown mud, sand None 1 Shells, whelks


Y


3


Station Comments: 1st video was scrapped due to the camera 


shifting in the frame. Lots of strong current affecting this station at 


the time of sampling. 


2:59 PM


Sediment Sampler:   Syringe Sampler: 


Corner #3 Moderately easily disturbed mud, sand & cobble; shell debris; 


scallop shells; Flustra; rock crab; hermit crab12 m @ 145°


Corner


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


N44 39.3764 W65 45.2049


31







Table 15 – Redox potential and sulphide ion concentration for samples collected 
at proposed marine aquaculture lease #1039  


 
Site #1039 – Rattling Beach Sample Collection: July 20, 2016   10:20 - 15:30


Redox: July 21 2016   10:05 - 10:55


Sulphides: July 21, 2016   10:10 - 10:55


Core Sample Temp Redox Redox


Station ID #
o
C mV mVNHE  μM mV


1 8.9 11.6 226.7 313 -869.9


2 10.5 -209.0 4.5 193 -864.2


3 10.5 -75.8 137.7 467 -875.1


Means 10.0 -91.1 123.0 324 -869.7


1 8.2 -15.8 200.0 25 -837.1


2 7.5 70.0 286.5 58 -848.1


3 10.8 55.0 268.2 55 -847.2


Means 8.8 36.4 251.6 46 -844.1


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Means N/A N/A N/A N/A N/A


1 8.8 -35.8 179.4 343 -871.0


2 12.0 -36.5 175.5 382 -872.4


3 10.4 -119.6 94.0 292 -869.2


Means 10.4 -64.0 149.6 339 -870.9


1 8.2 -109.7 106.1 34 -840.8


2 8.2 -66.9 148.9 19 -833.2


3 9.9 -11.2 202.9 51 -846.2


Means 8.8 -62.6 152.6 35 -840.1


1 10.0 -125.4 88.6 29 -838.9


2 8.0 -112.1 103.9 117 -857.0


3 10.2 46.3 260.1 23 -835.5


Means 9.4 -63.7 150.9 56 -843.8


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Means N/A N/A N/A N/A N/A


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Means N/A N/A N/A N/A N/A


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Means N/A N/A N/A N/A N/A


Redox Test Solution Sulphide Probe Calibration Temperatures:  20.8°C


Prior to analysis:  220.8 mV @ 25°C


Post analysis:  220.8 mV @ 25°C


Sulphide Probe 1 Calibration:


Standard mV Sample met all grab quality criteria


100 -855.3 Sample did not meet all quality criteria


500 -876.3 Reference Station


1000 -884.6 NS = No Sample


5000 -901.9


10000 -909.7


Sample Analysis: 


Sample I.D. Sulphide


ANB-01


ANB-A


Corner #6


Corner #7


Corner #1


Corner #2


Corner #3


Corner #4


Corner #5







Figure 5 – Mean redox potential and sulphide ion concentration at proposed marine aquaculture lease #1039 
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Table 16 – 2016 Baseline porosity and percent organic matter data for site 
#1039  


 
 


 
Note: samples in turquoise are from reference stations


Station Sample # Porosity Value (%) % Organic Matter


ANB-01 1 30.16 2.29


ANB-01 2 25.83 1.99


ANB-01 3 44.22 4.34


ANB-A 1 21.40 1.65


ANB-A 2 20.01 1.27


ANB-A 3 17.84 1.55


Corner #1 1 NS NS


Corner #1 2 NS NS


Corner #1 3 NS NS


Corner #2 1 17.61 1.39


Corner #2 2 15.59 1.94


Corner #2 3 19.18 1.45


Corner #3 1 12.61 0.77


Corner #3 2 21.22 1.36


Corner #3 3 18.67 1.16


Corner #4 1 18.16 1.31


Corner #4 2 25.01 1.78


Corner #4 3 26.12 1.88


Corner #5 1 NS NS


Corner #5 2 NS NS


Corner #5 3 NS NS


Corner #6 1 NS NS


Corner #6 2 NS NS


Corner #6 3 NS NS


Corner #7 1 NS NS


Corner #7 2 NS NS


Corner #7 3 NS NS







6.0  DISCUSSION  


6.1  Benthic Observation and Analysis 
Review of the video footage and grab observations collected from the proposed lease 


area in the Annapolis Basin reveal no evidence of waste feed, salmon faeces, or other 


organic deposits.  The substrate beneath site #1039 consisted mainly of cobble stones 


and pebbles at the western most stations closer to shore where sediment was not 


retrievable by surface-deployed grab. The remaining stations, where sediment was 


obtained, consisted mostly of medium to fine sand, gravel, and mud that was moderately 


packed. Shell hash and scallop shells were also very common due to scallop shucking 


that occurs in the area. Grain size analysis results are presented in Appendix C and 


further support these observations. 


 


Flora and fauna observed in the video footage and in collected grab samples included 


rock crabs, green crabs, hermit crabs, whelks, barnacles, kelp, rockweed, sea stars, 


Flustra, periwinkles, and quahogs.  


 


Analysis of the sulphide concentration and redox potential of the collected sediments 


revealed oxic conditions at every station where sediment could be collected. It should be 


noted that none of the grabs that yielded sediment met all of the necessary grab criteria; 


however, samples were collected when possible. The highest mean sulphide 


concentration obtained during this baseline assessment was 339 µM at the station 


located at corner #2 of the proposed lease.   


 


6.2  Current Speed and Direction 
The petals on the current rose diagrams indicate the direction in which the current was 


flowing (i.e. if the broad ends of the petals are pointing to the east, then the current was 


flowing to the east).  Analysis of the depth averaged current speed and direction at site 


#1039 shows that the majority of water flow experienced at this location flowed towards 


the north northeast, with approximately 42% of all recorded currents travelling between 5 


and 25 degrees (NNE).  The depth averaged current speed of all recorded profiles at this 


site was 23.87 cm/s (Fig. 6). In the depth profiles analysed, 3 – 10 m above the ocean 


bottom, the maximum recorded speed was 81.0 cm/s occurring 10 m from the bottom. 


The most frequently observed speeds were between 18 and 24 cm/s near the seafloor 


(25.3% at 3 m) and between 36 and 42 cm/s within the upper water column (22.2% at 10 


m). The figures in Appendix H illustrate some of the trends in current flow throughout the 


water column at Rattling Beach. The direction of current flow remains relatively 


consistent throughout the water column, but the upper-most cell had a nearly 


unidirectional flow travelling between about 5 and 25 degrees. Data obtained from cells 


higher in the water column did not yield reliable data. Less than 75% of the data was 


present and was omitted from analysis. Average current speeds significantly varied with 


depth, with the cell nearest to the surface having the highest occurrence of currents 


greater than 80 cm/s. 







Figure 6 – Average current speed and direction recorded at site #1039 within 3 – 
10 m above the seafloor 


  







6.3 Bathymetry 
Side scan-based, depth profiling of lease #1039 was carried out on October 5, 2016 and 


the data gathered used to produce both a three-dimensional, surface map and a two-


dimensional, contour diagram of the site.  Figures 7 - 8 show the water depth within the 


survey area at the time of scanning, which ranged from approximately 2m at the 


northwest and southwest corners.  The eastern side of site is in deeper water ranging 


from 20 m in the southeast corner to 36 m in the northeast corner.   


 


It should be noted that the Z axis of the 3D surface map is not displayed at the same 


scale as that of the X and Y axes. This exaggerates relatively small and gradual depth 


changes over a large geographical area allowing for a more easily understood 


bathymetric profile.  Depths in both the 2D and 3D contour diagrams have not been 


corrected for tidal influences, thus the soundings displayed represent the depths at the 


time of recording and not depth relative to chart datum. 


 


Figure 7 – Interpolated 2D bathymetric profiles of site #1039 at Rattling Beach 


 
 


  







Figure 8 – Interpolated 3D surface map of site #1039 at Rattling Beach site 


 


 
 


 


 


 


 


 


 


 


 


 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX A 


Sulphide Probe Calibration Certificate 
  







Date:


Meter:


Sulfide Probe ID: RS1-12416


Project: SW2016-059 Rattling Beach (#1039)


5-point calibration using 100, 500, 1000, 5 000 and 10 000 µM sulphide standards.


Date calibration performed: 21-Jul-16


Time calibration completed: 9:55am Expiration time: 12:55pm


Calibration performed by: 


Temperature calibration performed at: 20.8°C


Calibration -


After calibration the standards were re-measured to verify calibration.


10 µM (really 100 µM) set at -855.3 mV read at 8.19 µM at -852.6 mV


50 µM (really 500 µM) set at -876.3 mV read at 44.2 µM at -874.2 mV


100 µM (really 1000 µM) set at -884.6 mV read at 94.3 µM at -883.7 mV


500 µM (really 5 000 µM) set at -901.9 mV read at 532 µM at -902.1 mV


1 000 µM (really 10 000 µM) set at -909.7 mV read at 1070 µM at -910.0 mV


-30.0 mV


10 fold slope (validation)


500 to 5 000 µM: -25.6 mV


1000 to 10 000 µM: -25.1 mV


`


Calibration meets final slope range of -27 to -33 mV and 10-fold slope of -25 to -30 mV.


Signed off by: 


, M.Sc.


Senior Laboratory Manager


21-Jul-16


2007891


Final slope (meter) = 


NRC-IMB Research Facilities
1411 Oxford Street
Suite 367-368
Halifax, NS
B3H 3Z1
Tel: (902) 492-7865
(902) 492-0359 
Fax: (902) 492-7734


-920.0


-910.0


-900.0


-890.0


-880.0


-870.0


-860.0


-850.0


-840.0


0 5000 10000


m
V


adjusted µM


Calibration


Verification







 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX B 


Redox and Sulphide Data Sheet 
 


 


  







 Temp Redox


Station ID # o
C mV


unadjusted 


μM mV adjusted μM


1 8.9 11.6 31.3 -869.9 313


2 10.5 -209.0 19.3 -864.2 193


3 10.5 -75.8 46.7 -875.1 467


1 8.2 -15.8 2.48 -837.1 24.8


2 7.5 70.0 5.80 -848.1 58.0


3 10.8 55.0 5.52 -847.2 55.2


1 - - - - -


2 - - - - -


3 - - - - -


1 8.8 -35.8 34.3 -871.0 343


2 12.0 -36.5 38.2 -872.4 382


3 10.4 -199.6 29.2 -869.2 292


1 8.2 -109.7 3.42 -840.8 34.2


2 8.2 -66.9 1.86 -833.2 18.6


3 9.9 -11.2 5.13 -846.2 51.3


1 10.0 -125.4 2.89 -838.9 28.9


2 8.0 -112.1 11.7 -857.0 117


3 10.2 46.3 2.31 -835.5 23.1


1 - - - - -


2 - - - - -


3 - - - - -


1 - - - - -


2 - - - - -


3 - - - - -


1 - - - - -


2 - - - - -


3 - - - - -


Field Crew: Redox Check (mV):


Prior to analysis: 220.8 mV @ 25°C


Post analysis: 220.8 mV @ 25°C


Analysis Crew: Sulphide Temp: 20.8°C


Redox reading at 2 minutes


Equipment:


Sulphide Analysis Redox Analysis


Probe kit: NSLAB004 Meter number: 487142


Sulphide probe: RS1-12416 Redox probe: R002


Temperature probe: T012 Temperature probe: T007


SAOB + L-AA mixture


Addition: 10:00am Expiration: 1:00pm


Signed off by: 


, M.Sc.


Senior Laboratory Manager


ANB-01


Sulphide Start: 10:10am on 21-Jul-16  Sulphide Stop: 10:55am on 21-Jul-16


Sample I.D. Sulphide


Site #: Rattling Beach (#1039) Sample Collection: 20-Jul-16


Redox Start: 10:05am on 21-Jul-16  Redox Stop: 10:55am on 21-Jul-16


ANB-A


Corner #1


Corner #2


Corner #3


Corner #4


Corner #5


Corner #6


Corner #7


NRC-IMB Research Facilities
1411 Oxford Street
Suite 367-368
Halifax, NS
B3H 3Z1
Tel: (902) 492-7865
(902) 492-0359 
Fax: (902) 492-7734
www.simcorp.ca


Page 1 of 1







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX C 


Sediment Grain Size Analysis 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Date: 02-Aug-16


File No.: SW2016-114


Site Name/#: Rattling Beach (#1039)


Province: Nova Scotia


mm Corner #1 Corner #2 Corner #3 Corner #4 Corner #5 Corner #6 Corner #7 ANB-01 ANB-A


Pebble >4 NS 40.745 22.918 22.694 NS NS NS 13.406 24.511


Granule 2-4 NS 6.308 4.643 5.258 NS NS NS 2.759 4.891


Very Coarse 1-2 NS 4.365 2.687 4.147 NS NS NS 2.086 7.075


Coarse 0.5-1 NS 5.592 8.040 6.531 NS NS NS 6.765 13.920


Medium 0.25-0.5 NS 11.257 14.015 10.581 NS NS NS 32.562 19.261


Fine 0.125-0.25 NS 12.377 22.035 17.301 NS NS NS 16.193 7.386


Very Fine 0.063-0.125 NS 15.261 15.278 19.990 NS NS NS 13.742 12.561


Mud Silt 0.004 - 0.063 NS 4.094 10.383 13.497 NS NS NS 12.486 10.396


NS 47.054 27.561 27.952 NS NS NS 16.165 29.402


NS 48.852 62.055 58.551 NS NS NS 71.349 60.202


NS 4.094 10.383 13.497 NS NS NS 12.486 10.396


Note:  NS - No Sample Collected


Signed off by: 


, M.Sc.


Senior Laboratory Manager


Grain Size Analysis


% Gravel


% Sand


% Mud


% Fraction


Gravel


Sand


NRC-IMB Research 
Facilities
1411 Oxford Street
Suite 367-368
Halifax, NS
B3H 3Z1
Tel: (902) 492-7865
(902) 492-0359 
Fax: (902) 492-7734







 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX D 
Grab Photos 


 


 


  







 
ANB-A 


 


 


 


  


Pre-siphon Post-siphon 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 







Corner #4 


 


 


 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Pre-siphon Post-siphon 







Corner #5 


Grabs were not sampled 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Corner #6 


Grabs were not sampled 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Corner #7 


Grabs were not sampled 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Corner #1 


Grabs were not sampled 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







ANB-01 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Pre-siphon Post-siphon 







Corner #2 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Pre-siphon Post-siphon 







Corner #3 
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Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Pre-siphon Post-siphon 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX E 


Screen Captures of the Seafloor 


  







ANB-A 







Corner #4 







Corner #5 







 


Corner #6 







Corner #7 







Corner #1 







ANB-01 







Corner #2 







Corner #3 







 
 


 


 


 


 


 


 


 


 


 
 
 
 
 
 
 


APPENDIX F 
Sample Storage Temperature







 
 


 







 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 


 
APPENDIX G 


Sediment Sample Quality Criteria 
  







 
 


Station Grab attempts
Grabs that were 


subsampled


Grab retrieval 


speeds (cm/s)
Flap position Sediment depths (cm) Reason for rejecting grab Free-falls


1 - no sediment


2 - no sediment


3 - no sediment


1 - no sediment
2 - no sediment
3 - no sediment
4 - no sediment
5 - no sediment
1 - no sediment
2 - no sediment
3 - no sediment


4 - no sediment
5 - no sediment
1 - no sediment


2 - no sediment


3 - no sediment


4 - no sediment
5 - no sediment
1 - no sediment
2 - no sediment
3 - no sediment
4 - no sediment


5 - no sediment


1 - no sediment


2 - no sediment


4, 1, 1 Yes


N/A


1 - no sediment


N/A


2, 5, 3
No, yes, 


yes


N/A


N/A N/A


N/A


N/A


N/A N/A


N/A


1, 5, 2


ANB-A 6 4, 5, 6 28, 23, 28 Down


Corner 


#4
3 1, 2, 3 28, 28, 27 Down


Corner 


#6
5 None N/A N/A


Corner 


#5
5 None N/A N/A


Corner 


#1
5 None N/A N/A


Corner 


#7
5 None N/A N/A


Corner 


#2


2, 3, 44ANB-01


Yes4.5, 3, 1Down30, 28, 293, 4, 55


Yes4, 3, 4Down26, 27, 25


No, yes, 


yes


Corner 


#3
3 1, 2, 3 27, 28, 29 Down







 
 


PP = Petite Ponar 


SP = Standard Ponar  


Grabs there were subsampled are highlighted in green 


  


Grab 1 Grab 2 Grab 3 Grab 4 Grab 5 Grab 6


ANB-A SP SP SP SP SP SP


Corner #4 SP SP SP - - -


Corner #5 SP SP SP SP SP -


Corner #6 SP SP SP SP SP -


Corner #7 SP SP SP SP SP -


Corner #1 SP SP SP SP SP -


ANB-01 SP SP SP SP - -


Corner #2 SP SP SP SP SP -


Corner #3 SP SP SP - - -


Station
Grab Attempt







 
 


 
 


 
 
 
 
 
 
 
 
 
 
 


 
 
 
 


APPENDIX H 
ADCP Data 


  







 
 
 
 
 
 
 
 







 
 
 
 







 
 
 
 
 
 
 
 







 
 
 
 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 
 







 
 
 
 
 
 
 
 
 
 
 







 
 


 
 
 
 
 
 


 
 
  


Most 


Frequent 


(cm/s)


% 


Occurrence


Average 


(cm/s)


Highest 


Frequency (°)


% 


Occurrence


3 18-24 25.3 19.8 5-15 19.7


4 18-24 23.1 21.3 5-15 20.2


5 18-12 20.6 22.5 5-15 20


6 18-24 18.7 23.3 5-15 21.0


7 18-12 19.6 24.0 5-15 19.6


8 30-36 15.6 26.3 5-15 20.2


9 30-36 19.4 29.2 5-15 19.0


10 36-42 22.2 32.8 5-15 15.7


Depth Averaged 18-24 18.3 23.9 5-15 19.4


Speed Direction


Distance from 


Bottom (m)


NS1039 Rattling Beach
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Section 1: Optimum Use of Marine Resources 


Aquaculture site Rattling Beach (#1039) is owned and operated by Kelly Cove Salmon Ltd. (KCS). The marine farm consists 


of twenty, 49-m grid cells in a 2 x 10 configuration. The proposed lease incorporates all aquaculture-related gear, above 


and below the water line, with lease dimensions of 190 x 180 x 720 x 370 x 630 x 280 m, resulting in a farm area of 29.08 


ha. The boundary amendment is necessary to incorporate all gear within the lease. KCS is not requesting an increase in 


production nor additional cages on site. 


The general area around site #1039 appears on Canadian Hydrographic Service (CHS) Nautical chart #4396 (Annapolis 


Basin) and National Topographic System Map, Sector 021A (Annapolis Royale, Nova Scotia). The coordinates, obtained 


using DGPS, of the corners of the proposed lease area are located in Table 1. 


Site #1039 is located on the western side of the Annapolis Basin, near the mouth of the Digby Gut channel in Digby County, 


Nova Scotia (Fig. 1). The site is approximately 2.5 km north of Digby. Rattling Beach is located in the Annapolis Basin, along 


with seven marine shellfish and two other marine finfish aquaculture sites. The basin also provides many different 


resources for humans and animals. Fishing, specifically lobster, scallops, and harvesting of rockweed, are also important 


activities contributing to the economic wellbeing of cities and towns surrounding the basin. In addition, this area is a 


significant habitat for migratory birds supported by the presence of unique microenvironments such as salt marshes, bogs, 


and fens. The basin is a tourist destination, were people enjoy whale watching, kayaking, camping, recreational fishing, 


and boating to name a few activities, in and surrounding Annapolis Basin. KCS has implemented policies and procedures 


to manage their farms and protect wildlife. 


Aquaculture in the Annapolis Basin has been able to successfully co-exist with other resources in the area, providing 


increased employment and industry diversity.  KCS is Cooke Aquaculture’s farming division, and Cooke employs 152 people 


in Nova Scotia through its various divisions.  Rattling Beach is an existing site and does not displace or adversely affect 


other industries in the area.  Extensive benthic and water quality monitoring programs are in place at the site.  KCS 


participates in various salmon restoration projects through Atlantic Canada and uses various operational measures to 


ensure wildlife interaction is as minimal and positive as possible.  


Table 1. Coordinates for the Boundary Amendment in Annapolis Basin 


APPROXIMATE SITE CO-ORDINATES (NAD 83) 


Corner Latitude Longitude 


1 44o 39’ 27.6” 65o 45’ 24.3” 


2 44o 39’ 28.2” 65o 45’ 15.7” 


3 44o 39’ 22.8” 65o 45’ 12.5” 


4 44o 38’ 59.6” 64o 45’ 09.6” 


5 44o 38’ 58.5” 64o 45’ 26.3” 


6 44o 39’ 18.8” 64o 45’ 27.0” 


Approximate Site Center 44o 39’ 13.6” 65o 45’ 19.8” 
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 Proposed Boundary Location for Rattling Beach #1039 in Annapolis Basin 
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Section 2: The Contribution of the Proposed Operation to Community and Provincial Economic Development 


2.1 Production Plan 


The expected grow out period is 22 months. In future years, actual stocking number may be lower or higher than projections and is determined by operational 


performance outcomes experienced at the site.  


Table 2. Projected maximum values for production cycle (assuming a mortality of 10% and an FCR of 1.2) 


Species 


and Strain 


Stock 


Source 


(hatchery) 


Number 


of Cages 


and Type 


Cage 


Size 


(m) 


Rearing & Predator 


Net Volume (m3) 


Total 


Number of 


Fish 


Introduced 


Mean 


Weight of 


Fish 


Introduced 


(g) 


*Length 


of Grow-


out 


Period 


*Maximum 


Stocking 


Density 


(kg/m3) 


*Maximum 


Biomass 


(kg) 


Average 


Harvest 


Weight 


(kg) 


Atlantic 


Salmon, 


Saint John 


River 


Any KCS 


owned and 


operated 


hatchery 


20, HDPE 


100m 


Pred. 8042 660,000 150 
20-21 


months 
25 3,504,000 6 


 Rear. 7238       


*Approximate time frame 


Table 3. Harvest Plan Details 
End 


Date 


Date of 


Re-entry 


Expected Fallow 


Period (months) 


Jan 


2018 


June 


2018 


4 
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2.2 Infrastructure 


Rattling beach is an existing site with the required infrastructure required to support operations already in place.  Site 


infrastructure includes a feed barge and net cages. A lobster boat and/or skiff is used for transportation to and around the 


site. 


Containment is an essential part of a marine finfish farm.  The equipment and infrastructure must be of sturdy construction 


and take many factors into consideration, such as the weather, currents, ice flow, etc. to make sure the fish will stay 


contained. 


In addition to the essential containment of fish in the marine environment, the equipment and infrastructure must be 


considered from a fish health perspective.  Mechanical damage from either ill repaired equipment or infrastructure or 


improper choice of equipment or infrastructure is a welfare and fish health concern.   


Cage enclosures must account for the control of predators in the natural environment as predators such as birds and seals 


can cause stress, injuries and losses.   


GMG is the Fish Services division of Cooke Aquaculture Inc. and a sister company to Kelly Cove Salmon Ltd.  GMG provides 


the moorings for installation and the specifications were determined to be adequate based on product testing completed 


by GMG. 


The moorings were designed based on historical winds, wave heights, oceanography, currents and KCS’s 30 years of 


farming experience.  Each area of the grid was designed to withstand different maximum loads based on the previous 


criteria. 


The composition of the cage components such as the hand rail, float pipes, bird stands and weight rings are HDPE. 


Multiple KCS vessels are used to service the cages at the site depending on the required task.  Vessels included are; feeding 


boats, feed barge, skiffs and maintenance barge.   


While in use, the vessels will be moored to the cages, otherwise they will be moored to the wharf or in service at other 


locations.  A feed barge has its own unique mooring system and will remain on site with the cages. 


Access to shore is necessary for all marine finfish sites.  Wharves may be private or shared by multiple users or multiple 


sites and are suitable for site activities.  The wharf used by this facility is the Digby Town Wharf. 


2.3 Services and Suppliers 


Although Kelly Cove Salmon is a vertically integrated company, it utilizes local suppliers whenever possible.  Types of 


suppliers used by KCS in Nova Scotia include: divers, mechanics, boat repair facilities, hardware providers, welders, heavy 


equipment operators, crane operators, marine supplies, fuel distribution companies, environmental consultants, 


electricians, boat brokers, boat builders, engine suppliers, hotels, restaurants, and ferries. 
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2.4 Employment 


Rattling Beach site is an important component of Kelly Cove Salmon’s success in Nova Scotia.  Kelly Cove Salmon (KCS) is 


Cooke Aquaculture’s farming division.  Cooke Aquaculture employs over 1600 people in Atlantic Canada, with 152 people 


employed in NS.  Kelly Cove Salmon’s positions range from feed and maintenance technicians, fish health and 


environmental management professionals and technical support to administrative positions.  The majority of positions 


offered by KCS in Nova Scotia are full-time.  Cooke’s operations also contribute to employment in service and supply 


industries, as listed in 2.3 – Services and Suppliers. In addition, our feed division, Northeast Nutrition Inc., is based in Truro 


and our Distribution Company, AC Covert is based in Dartmouth. 


2.5 Other Economic Contributions to the Local Community and Province 


KCS contributes to the local economy in Digby and Nova Scotia by utilizing the services and suppliers listed in section 2.3 


– Services and Suppliers.  Services and suppliers are located within Nova Scotia, and whenever possible, Digby. 


2.6 Financial Viability 


See Appendix B for a letter asserting financial viability of the operation. 


2.7 Adverse Economic Impacts 


The Rattling Beach site does not displace any other industry.  Kelly Cove Salmon actively communicates with other local 


industries and permits local fishers to utilize the lease area for fishing. There are no expected adverse economic impacts. 


  







 November 2017 


 


Rattling Beach NS1039 Kelly Cove Salmon 


Finfish Marine Aquaculture Development Plan 134 North Street 


 Bridgewater NS B4V2V6 
-6- 


Section 3: Fisheries Activities in the Public Waters Surrounding the Proposed Aquacultural Operation 


3.1 Status of Fisheries Activities 


3.1.1 Commercial Fisheries 


There are over 500 species of fish found in Atlantic Canada and most of them are present off the coast of Nova Scotia. 


However, the number of commercially harvested finfish is much less than this and can be roughly grouped into two 


categories: 1) groundfish, which occur on or close to the seafloor, and 2) pelagic fish, which occur in the water column 


usually away from the bottom. 


Various shellfish and seaweeds also support commercial fisheries. In 2015, the top five groundfish and pelagic species 


landed included herring, haddock, hake, redfish spp. and pollock (Table 4; Fisheries and Oceans 2017a). 
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Table 4. Atlantic Coast Commercial Landings for 2015 


Note: sourced from Fisheries and Oceans (2017a) 
2015 ATLANTIC COAST COMMERCIAL LANDINGS, BY REGION 


 (metric tonnes, live weight)   


   Nova Scotia Atlantic 


   Maritimes Gulf Total Total 


Groundfish       


Atlantic Cod 1,458 22 1,480 12,234 


Haddock 17,460 0 17,460 17,689 


Redfish spp. 5,971 0 5,972 10,406 


Halibut (Atlantic) 2,651 68 2,718 3,942 


Flatfishes 1,612 130 1,742 9,124 


Greenland turbot   X X X 14,059 


Pollock 3,855 0 3,855 4,046 


Hake 7,842 6 7,848 8,089 


Cusk   X 0 0 200 


Catfish 0 0 0 0 


Skate   X 0 0 241 


Dogfish   X X 0 0 


Other 2,150 90 2,240 2,299 


Total 43,292 319 43,611 82,330 


Pelagic & other finfish      


Herring 40,939 5,638 46,576 114,200 


Mackerel 852 332 1,183 4,143 


Swordfish 1,579 0 1,579 1,579 


Tuna 574 76 650 879 


Alewife   X  X  434  2,202 


Eel 19 2 21 241 


Salmon (Atlantic) 0 0 0 0 


Smelt   X X  0  114 


Silversides 0 0 0 254 


Shark 89 0 89 89 


Capelin 0 0 0 36,942 


Other 27 0 27 67 


Total 44,511 6,049 50,560 160,709 


GRAND TOTAL 246,581 16,497 263,078 687,967 


Note: X = Values have been suppressed to meet confidentiality requirements 
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Groundfish 


There are many commercially harvested species of groundfish off the south shore of Nova Scotia. The most common 


traditional fisheries include cod, haddock, and pollock. Fisheries for cod, haddock, and pollock occur mainly on the large 


fishing banks and in the Bay of Fundy. The fishery is conducted using mobile gear (otter trawl) and fixed gear (longline, 


handline, and gillnet) with the most active time of year being July through September (Fisheries and Oceans Canada 2014. 


Haddock in 4X is in a rebuilding phase with a positive outlook; recruitment trends look very positive with spawning stocks 


continuing to increase in biomass since the last decade (Fisheries and Oceans Canada 2017c. However, fish size is 


decreasing at age (Showell et al. 2013). Cod in 4X demonstrate poor juvenile recruitment and low biomass levels, although 


there is considerable uncertainty regarding stock status; this stock is accessed by a very large number of fishing vessels 


and sectors (Clark et al. 2015). O’Boyle (2012) listed Western Scotian Shelf cod as critical. The pollock fishery in the 


Western Scotian Shelf (WSS), which reached historic lows in 2000, has since increased due to improved recruitment; 


though, it is still considered to be in the cautious (i.e. considered neither healthy nor critical) state (O’Boyle 2012). The 


commercial value for haddock, cod and pollock for the Maritimes region of Nova Scotia is $26 million, $3 million and $4 


million, respectively (Fisheries and Oceans 2017b). 


Flatfish are also important commercial groundfish but they are caught mostly on the fishing banks and deeper areas 


(Fisheries and Oceans Canada 2014). In NAFO Divisions 4X5Y, these species are halibut, yellowtail flounder, American 


plaice, winter flounder, and witch flounder (Fisheries and Oceans Canada 2014). Overall, most flatfish species in this area 


are in decline or at low levels. Winter flounder is better in overall status with some positive indicators present (O’Boyle 


2012), but American plaice stock status was still in decline as of 2009 and COSEWIC considers the Maritime population to 


be threatened (COSEWIC 2009a). O’Boyle (2012) had considered silver-hake stock status to be critical; however, recent 


biomass estimates have shown a large increase in number in 2014 (DFO 2015a). Halibut stocks, however, appear to be 


improving and the biological information for this species continues to develop (DFO 2015b). The commercial value for 


halibut and flatfishes for the Maritimes region of Nova Scotia is $37 million and $2.5 million, respectively (Fisheries and 


Oceans 2017b). 


The Rattling Beach site is present in the Maritimes Statistical Districts 38 & 39. For 2015, 177,099 kg of groundfish was 


landed in this district with a value of $420,741. Key species landed include: Atlantic cod, witch flounder, haddock, halibut, 


monkfish, Pollock, redfish, sculpin, skate, white hake, and winter flounder. Both sculpin and winter flounder were noted 


as species caught for bait (C. O’Neil, pers. com.). 


Figures 2 – 5 show the approximate groundfish landings off the coast of Nova Scotia between 1999 and 2003 (Fisheries 


and Oceans Canada 2014.) 


Species list 


Atlantic pollock (Pollachius virens) 


Haddock (Melanogrammus aeglefinus) 


Atlantic cod (Gadus morhua) 


American plaice (Hippoglossoides platessoides) 


Winter, yellowtail, and witch flounder (Pseudopleuronectes americanus, Limanda ferruginea and Glyptocephalus 


cynoglossus) 
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Atlantic halibut (Hippoglossus hippoglossus)  


Monkfish (Lophius americanus) 


Skate (unknown species) 


Cusk (Brosme brosme), restricted to by-catch only Sculpin (unknown species) 


Redfish (Sebastes sp.) 


Silver hake (Merluccius bilinearis) 


White hake (Urophycis tenuis), restricted to by-catch only 
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 Commercial Groundfish Landings (1999 – 2003) 


  







 November 2017 


 


Rattling Beach NS1039 Kelly Cove Salmon 


Finfish Marine Aquaculture Development Plan 134 North Street 


 Bridgewater NS B4V2V6 
-11- 


 
 Commercial Cod, Haddock, and Pollock Landings (1999 – 2003) 
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 Commercial Flatfish Landings (1999 – 2003) 
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 Commercial Halibut Landings (1999 – 2003) 
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Pelagics 


Southwest Nova Scotia / Bay of Fundy herring spawning component have been of concern for a decade or more, and stock 


status reports have indicated the need for rebuilding (Clark et al. 2012). Clark et al. (2012) presented evidence of the 


decline in spawning grounds, targeting of juveniles in the fishery, and declines in catches. Recent biomass estimates have 


shown uncertainty; however, long-term trends show a general decrease in German Bank from 1999 and an increase in 


Scots Bay from 2005 (DFO 2016). Approximated moving biomass averages for the Southwest Nova Scotia / Bay of Fundy 


area have indicated slight decreases over the past three years (DFO 2016c). The herring fishery largely takes place on 


dense summer feeding, overwintering, and spawning locations and is dominated by purse seine, gillnet, and weir (Figure 


6; DFO 2016). Commercial value of the herring fishery for the Maritimes region of Nova Scotia is $14 million (Fisheries and 


Oceans 2017b). 


The Northwest Atlantic mackerel stock ranges from North Carolina to Labrador and has northern and southern spawning 


contingents (TRAC 2010). The Department of Fisheries and Oceans considered the status of the Atlantic mackerel stock to 


be in critical condition due to low abundances in egg and spawning biomass and appropriate reconstruction methods are 


being implemented (DFO 2017a). The mackerel fishery is conducted with traps, gillnets, and handlines and is primarily an 


inshore fishery of the spring and summer months and extends into more offshore waters for the fall and winter (Fisheries 


and Oceans Canada 2014a). Because of high fishing mortality, mackerel landings of recent years (2011 - 2016) have 


decreased within the Northwest Atlantic region when compared to numbers from years previous (DFO 2017a). Figure 7 


illustrates the general distribution of mackerel fishing activities in Atlantic waters. Commercial value of the mackerel 


fishery for the Maritimes region of Nova Scotia is $4.5 million (Fisheries and Oceans 2017b). 


The small pelagic fisheries are Scotia-Fundy wide, meaning that any gillnet license holder may fish in the area. 


The North Atlantic swordfish stock has been rebuilt after a 10-year recovery plan commencing in 1999. This fishery is now 


sustainable and well controlled with Canadian annual landings of 1,505 t in 2013 being exported to the United States at a 


value of $12.3 million (Fisheries and Oceans Canada 2015a). Swordfish (Fig. 8) are caught using longline and harpoon 


primarily along the edge of Georges Bank, the Scotian Shelf, and the Grand Banks in vessels often less than 65 feet; DFO 


lists principal ports in Nova Scotia as Woods Harbour, West Head, and Pubnico (Lower East, Lower West, East) (Fisheries 


and Oceans Canada 2016a). The bluefin tuna (Fig. 9) is the most common tuna found off the coast of Nova Scotia and is 


fished with tended line, rod and reel, harpoon, longline, and trap nets (Fisheries and Oceans Canada 2014). The 


International Commission for the Conservation of Atlantic Tunas (ICCAT 2014) consider Atlantic bluefin and albacore tuna 


stocks overfished from 2010 and 2012 stock assessments, which indicated low recruitment. The bluefin and albacore tuna 


stocks are of a critical status whereas the bigeye and yellowfin tuna stocks are considered healthy (O’Boyle 2012). 


Commercial value of swordfish and tuna for the Maritime region of Nova Scotia is $12.9 million and $4.8 million, 


respectively. 


In Maritimes Statistical Districts 38 & 39, pelagic landings and associated value was not separated in the provided “other 


species” category. For 2015, 11,262,144 kg was landed comprising of species other than groundfish and lobster with a 


value of $29,096,031. Key species include: Elver and herring (C. O’Neil, pers. com.).  
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Species list 


North Atlantic bluefin tuna (Thunnus thynnus) 


Swordfish (Xiphias gladius) 


Elver (Anguilla rostrata) 


Atlantic herring (Clupea harengus) 


Atlantic mackerel (Scomber scombrus) 


Alewife (Alosa pseudoharengus) 
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 Commercial Herring Landings (1999 – 2003) 
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 Commercial Mackerel Landings (1999 – 2003) 
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 Commercial Large Pelagic Fish Landings, Excluding Bluefin Tuna (1999 – 2003) 
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 Commercial Bluefin Tuna Landings (1999 – 2003) 
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Shellfish and Other Invertebrates 


There are several shellfish species that are harvested off Nova Scotia and included are such commercially important 


species as scallops, lobsters, shrimp, clams/quahaug and crabs (Table 5; Fisheries and Oceans 2017a). Also harvested are 


sea cucumber and sea urchins. 


Table 5. Atlantic Coast Commercial Landings for 2015 


Note: Source from Fisheries and Oceans (2017a) 
2014 ATLANTIC COAST COMMERCIAL LANDINGS, BY REGION 


 (metric tonnes, live weight) 


Species Nova Scotia  Atlantic


 Maritimes Gulf Total Total 


Shellfish     


Clams / quahaug 16,424 9 16,433 31,292


Oyster (1) 0 X 48 1,370


Scallop (2) 55,233 64 55,297 61,061


Squid X 0 X 15


Mussel (3) 0 0 0 0


Lobster 45,355 3,900 49,255 90,875


Shrimp X X 25,711 134,603


Crab, Queen 12,036 5,586 17,623 93,519


Crab, Other 435 326 761 5,167


Whelks X 0 X 3,607


Cockles X 0 X 124


Sea cucumber 2,551 0 2,551 6,504


Sea urchin X 0 X 2,319


Other 0 0 0 0


Total 157,984 10,129 168,113 430,455


Subtotal 245,787 16,497 262,284 673,495


Others     


Marine plants 150 0 150 11,579


Lumpfish roe 0 0 0 33


Miscellaneous (4) 644 0 644 2,860


Total 794 4 298 14,472


GRAND TOTAL (5) 246,581 16,497 263,078 687,967


Note: X = Values have been suppressed to meet confidentiality requirements 


(1) Oyster: Atlantic includes wild and farmed data. 


(2) Scallop includes meat with roe. 


(3) PEI mussels are now classified under "aquaculture" because they are a farmed product. 


(4) Miscellaneous value includes seal value. 


(5) Totals may not add up due to rounding. 


Source: Fisheries and Oceans Canada (DFO), Economic Analysis and Statistics  
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Invertebrate fisheries constitute the largest piece of the Nova Scotia fishery (Fisheries and Oceans Canada 2014), of which 


the lobster fishery is the primary component. In 2015, Nova Scotia landed over ~50,000 t of lobster valued at $695 million 


(Fisheries and Oceans Canada 2017a, Fisheries and Oceans Canada 2017d). The inshore lobster fishery accounts for ~ 90% 


of the lobster landings (Coffen-Smout et al. 2013, Serdynska & Coffen-Smout et al. (2017)) (Fig. 10), in which the landings 


have more than doubled in the past 20 years (NSDFA 2014). The proposed farm falls within lobster fishing area (LFA) 35. 


Typical lobster grounds are characterized by a hard seafloor such as ledge, boulder, or cobble (Lawton 1993) whereas the 


proposed aquaculture farm is located over mostly gravel and sandy conditions. However, lobster fishermen are known to 


set their traps in waters ranging from a few feet deep to 25 fathoms and on various bottom types (C. MacDonald, pers. 


com.). 


The Jonah-crab fishery occurs in both offshore and coastal areas of southwestern Nova Scotia; the rock crab is primarily 


found in shallow, nearshore areas (Fisheries and Oceans Canada 2014d) (Fig. 11). An exploratory snow-crab fishery in 


NAFO Division 4X (the western portion of CFA 24) was initiated in 1994; catches are relatively low from 4X (generally less 


than 350 t per year), the season extends from November to May and only one area is considered commercially important 


(DFO 2017c) (Fig. 12). Commercial snow (queen) crab landings for 2015 and 2016 are illustrated in Figure 13, which 


indicates that the proposed boundary amendment of Rattling Beach does not fall within a snow crab fishing area. Snow 


crab is the second most valuable Canadian fishery export product, and the Scotia-Fundy fishable biomass has increased in 


most areas (Fisheries and Oceans Canada 2015b). The commercial value of snow crab for the Maritimes region of Nova 


Scotia is $38.9 million. 


Shrimp represents Canada’s fourth most valuable seafood export, with the northern shrimp being the most abundant in 


Atlantic Canadian waters. The fishery uses demersal otter trawl fishing vessels both in the inshore and offshore fishery. 


Initially, SFA 16 was the primary area for shrimp fishing on the Scotian Shelf (Fisheries and Oceans Canada 2014b). In 


shrimp fishing area 16, several licenses are largely inactive due to low shrimp abundance in this area (Seafish 2015; Fig 


14); however, Fisheries and Oceans maintain the stock biomass as being in the healthy zone (Fisheries and Oceans Canada 


2015c). 


The commercial fishery for scallops is typically offshore, although a smaller inshore fishery does occur along parts of the 


Atlantic coast (Fig. 15). Historically, the area off Digby, in the Bay of Fundy, has been the key area for the inshore fishery 


(Fisheries and Oceans Canada 2014). SPA 4 and 5 were joined under one Total Allowable Catch (TAC) limit for the 


2013/2014 fishing season (Fisheries and Oceans Canada, 2017e). Scallop production areas (SPAs) 4 and 5 are located off 


Digby and in Annapolis Basin, respectively. Scallops caught in SPA 4 were 227 t and in SPA 5 were 6.5 t for the 2016 fishing 


season (Fisheries and Oceans Canada, 2017d; Fig. 16). The catch rate increased in both SPA 4 and 5 in comparison to 2015. 


The commercial biomass in SPA 4 is in the healthy zone (Fisheries and Oceans Canada, 2017e). In 2016, the number and 


weight per ton of commercial scallop in SPA 5 were significantly above the medians of the 1996 to 2008 survey series, 


while recruit number and weight per ton were above historic long-term recruit medians in 1990 to 2008. The commercial 


value of the scallop fishery for the Maritimes region of Nova Scotia is $167 million dollars. 


In Maritimes Statistical Districts 38 & 39, invertebrate landings and associated value was not separated in the provided 


“other species” category except for lobster. For 2015, 11,262,144 kg was landed comprising of species other than 


groundfish and lobster with a value of $29,096,031. Key invertebrate species landed include: clams (Bar, quahaugs, soft 
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shell and unspecified), rock crabs, sea scallops and sea urchins. Bait fisheries for rock crab were noted for these districts. 


In 2015, reported lobster landings weighed 2,898,078 kg with a value of $40,951,586 (C. O’Neil, pers. com.). 


The area of the proposed fish farm falls within shellfish harvesting area NS-18-010-001 (Fig. 17). The majority of Annapolis 


Basin is classed as conditionally approved waters for harvesting shellfish; however, the Rattling Beach site is between 


waters to the north and the south which are prohibited for harvesting. Figure 17 was produced by Environment Canada 


(D. MacArthur, pers. comm.). 


Species list 


Lobster (Homarus americanus) Shrimp (Pandalus borealis) 


Rock crab and Jonah crab (Cancer irroratus and C. borealis) 


Green crab (Carcinus maenas) 


Scallop (Placopecten magellanicus) 


Sea urchin (Strongylocentrotus droebachiensis) 


Soft-shell clam (Mya arenaria) 


Bar clam (Spisula solidissima) 


Quahaug (Mercenaria mercenaria) 
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 Total Lobster Catch 


Note: sourced from Serdynska & Coffen-Smout et al. (2017) 
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 Commercial Crab Landings (1999 – 2003) 
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 Commercial Snow Crab Landings (1999 – 2003) 
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 Commercial Snow Crab Landings (DFO 2017b)
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 Shrimp Fishing Areas in Atlantic Canada 


Note: Sourced from Fisheries and Oceans Canada (2015c) 
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 Commercial Scallop Landings (1999 – 2003) 
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 Scallop Production Areas 


Note: sourced from Fisheries and Oceans (2017e) 
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 Shellfish Harvesting Classifications of the Annapolis Basin Area 


Note: DFO is the central CSSP agency with respect to the real-time status of shellfish growing area 


classifications. DFO should be contacted directly for information on shellfish area closures. 
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Seaweeds 


Marine plants harvested commercially in Nova Scotia include rockweed (Ascophyllum nodosum), Irish moss (Chrondus 


Chrispus), dulse (Palmaria palmata), and kelp (Saccharina latissima, S. groenlandica and Laminaria digitata). In 2013, 


approximately 332 t of marine plants were landed in Nova Scotia at a value of nearly $107,560 (NSDFA 2013). 


In Nova Scotia, Ascophyllum is harvested for animal fodder, fertilizer, and other specialty products. Irish moss is commonly 


harvested for carrageenan, which is used in the food industry for its thickening and stabilizing properties. Though the 


species is not under any immediate threat, Nova Scotian Irish moss populations are beginning to experience signs of 


increase in site-specific harvesting pressure, and protection methods are beginning to be recognized (Fisheries and Oceans 


Canada 2013). Harvest rates of rockweed in Annapolis Basin have remained high over the past 30 years; however, these 


rates indicate that the habitat value of these beds is significantly altered and takes years to recover. Reassessment of long-


term impacts on habitat and the ecosystem are important in determining future harvest rates. 


The province of Nova Scotia has jurisdiction over the issuing of rockweed licenses. A provincial representative from NSDFA 


explained that rockweed harvesting can coexist with aquaculture and no conflict is anticipated between the industries (J. 


Huston, pers. com.). This is because rockweed harvesting takes place in shallow, intertidal water but aquaculture farms 


require deeper water. Irish moss also occurs low in the intertidal and into the shallow subtidal and is harvested with a 


hand rake (Fisheries and Oceans Canada 2013). Harvesting Ascophyllum is considered a high-risk activity as these plants 


and other biota can be damaged due to harvest. Annapolis Basin has a history of overharvest impacts; one full closure of 


the basin resulted when harvest rates were greater than 50%. Therefore, mitigation actions such as seasonal closures 


during peak growth or reproductive effort may be necessary to ensure population status (Fisheries and Oceans Canada 


2013). There are currently no rockweed leases in place for Annapolis Basin; however, two (2) applications have been 


received for this area and are currently being processed by the Province of Nova Scotia (W. Vissers, pers. com.; Fig.18). 
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 Rockweed Licences in Nova Scotia 


Note: sourced from Nova Scotia Department of Fisheries and Aquaculture 


3.1.2 Recreational Fisheries 


Department of Fisheries and Oceans Canada was contacted for recreational fishing landings; however, this data is not 


available through their database (C. O’Neil, pers. com.). Local angling associations, such as the Nova Scotia Association of 


Anglers and Hunters, have been contacted but they do not record landing numbers. 


Nova Scotia is divided into six recreational fishing areas (RFA’s) to all for regional management.  The Annapolis Basin is 


surrounded by two counties – Annapolis and Digby.  The recreational fishing Area 4 encompasses Digby, Queens, 


Shelburne and Yarmouth while Area 5 is comprised of Annapolis, Kings and Hants.  There were approximately 80,000 


anglers in 2014 (NSDFA 2017).  The most common freshwater species being fished in Areas 4 and 5 include: trout (rainbow, 


speckled and brook), small mouth bass, chain pickerel and shad are the most common freshwater species being fished by 
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recreational fishermen.  The season for smallmouth bass, all species of trout, and chain pickerel is April 1 to October 31.  


There is no closed season for tidal waters, however in non-tidal water the season runs from April 1 to October 31.  The 


bag limit is 5 fish for shad, bass and trout species and 25 fish for those fishing chain pickerel.  NSDFA encourages anglers 


to visit their website on a regular basis, to ensure they are knowledgeable about current laws and regulation. 


Table 6 provides a list of number of recreational fishing guides in Areas 4 and 5 and species fished (NSDFA 2017). 


Table 6. Recreation Fishing Guides in Areas 4 &5 


Company Name of Guide Contact Information Area Species  


NS Wilderness 


Guide Service 


 @bellaliant.net 


 


5 -Speckled, rainbow & brown trout 


-smallmouth bass 


-other freshwater and saltwater 


species 


N/A   5 -speckled & brown trout 


-rainbow trout 


-Atlantic salmon 


N/A  


 


 5 -Speckled & brown trout  


-small mouth bass 


-Shad; chain Pickerel 


-Atlantic salmon 


Natures Point 


of View 


 Naturespointofview@yahoo.ca 


 


4 -bass 


-trout 


N/A   4 -speckled trout 


-smallmouth bass 


N/A  @eastlink.ca 


 


4 -saltwater species 


N/A  @yahoo.ca 


 


4 -trout 


-smallmouth bass 


-chain pickerel 


-mackerel 


Munro’s 


Mountain 


Maple 


 @ns.sympatico.ca 


 


5 -speckled & brown trout 


-small mouth bass 


Hurricane 


Harvesting 


 @raydesign.org 


 


5 -speckled, brown, & rainbow trout 


-smallmouth bass 


-chain pickerel 


N/A   5 -speckled trout 


-smallmouth bass 


-chain pickerel 


Dave’s Guiding 


Service 


  5 -speckled and rainbow trout 


-smallmouth bass 


-Atlantic salmon 


-chain pickerel 


N/A  @eawstlink.ca 


 


5 -salmon 


-trout 


-striped bass 


-shad 
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Tight Lines 


Guide Service 


 @tightlines.ca 


 


5 -speckled, brown & rainbow trout 


-chain pickerel 


-smallmouth bass 


 


Salmon angling seasons in all salmon fishing areas (SFA) in the Maritimes Region (SFA – 23) are closed due to conservation 


concerns with the exception of three rivers in SFA 19 (Cape Breton East; Fisheries and Oceans 2015e).  


Department of Fisheries and Oceans Canada was contacted for recreational fishing landings; however this data is not 


available through their database (C. O’Neil, pers. com.).  In addition,  


Nova Scotia Federation of Anglers & Hunters (NSFAH) was contacted to obtain information regarding recreational fishing 


efforts in the Digby and Annapolis Counties.  , the chair of the fish committee for the NSFAH, indicated the 


species fished in the area can be obtained on the NSDFA website which is summarized in Table 8 (NSDFA 2017).  He was 


unable to provide number of fishermen or specific information regarding landings.   


3.1.3 Aboriginal Fisheries 


Aboriginal landings were reported in Maritimes Statistical Districts 38 & 39 however the landing data, species fished, value 


and fishing effort was not provided by the Department of Fisheries and Oceans Canada (C. O’Neil, pers. com.). 


The DFO Area Director for Acadia, Annapolis Valley and Bear River DFO was contacted for information on Aboriginal 


fisheries, but at the time of this report, an answer had not been received (pending communications with F. Quinn).  


Relative fishing efforts cannot be reported as the information is unavailable.   


The Bear River First Nation was contacted multiple times with no response. 


3.2 Impact on Fisheries Activities 


The Environmental Monitoring Program Framework for Marine Aquaculture in Nova Scotia -June 2017 (NS EMP 


Framework 2017) lays out a series of principles and criteria to guide the management process and to determine levels of 


monitoring and mitigation for each aquaculture site.  The document Standard Operating Procedures for the Environmental 


Monitoring of Marine Aquaculture in Nova Scotia -June 2017 (NS EMP SOP 2017) describes the procedures that support 


the application of the framework.   


The NS EMP Framework 2017 focuses on benthic marine habitat in the immediate vicinity of the aquaculture site. Although 


sediment sulfide concentration is the key indicator for this environmental monitoring program, a suite of sediment 


variables are used to validate sulfide.  In addition, benthic video collected at each monitoring station is required. 


Benthic monitoring allows the assessment of organic loading beneath and around areas of aquaculture production, one 


of the primary concerns regarding aquaculture impacts on the environment.  KCS adheres to the NS EMP Framework 2017 


in Nova Scotia. 
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The monitoring strategy for this KCS sites follows the guidelines and procedures outlined in NS EMP Framework and NS 


EMP SOP 2017.  An annual EMP monitoring event will occur during July 1st to October 31st of each year. 


The site follows standard best management practices for rearing fish in a marine environment.  These practices have 


controls in place to mitigate potential environmental effects.  However, the site must also have a selection of additional 


mitigation strategies to apply if an environmental compliance threshold is exceeded. 


In the event poor environmental performance is determined through monitoring, the site must implement mitigation.  


Furthermore, the site must update their mitigation plan to address the poor environmental performance and submit the 


updated plan to NSDFA. 


These mitigation strategies must be based on best management practices and a hazard analysis of Environmental Impacts.  


For the Environmental Impact mitigation plan, this must be followed by an examination of each hazard to determine which 


process steps have the most significant hazards and therefore could have additional controls to reduce environmental 


impact.   


Each site has a different risks of algae blooms and therefore algae monitoring requirements should be determined on a 


site by site basis, according to history and best available knowledge. 


Algae monitoring will take place at the site on a weekly basis from May to October.  Water samples will be collected by 


the Site Manager at the surface of the water near the center of the farm; once the sample is collected it may be stored on 


ice – depending on time until samples are delivered.  Samples are sent to the office in Bridgewater where they are analyzed 


by trained staff and recorded. 


Due to natural cycles and processes such as seasons, thermoclines, weather, haloclines, algal blooms, etc., it is of utmost 


importance to monitor water quality.  Monitoring specific water parameters will aid the farmer in preparedness for dealing 


with health issues, assist with feeding regimes, and allow mitigative actions to be taken when conditions are less than 


optimum. 


KCS provides detailed maps and diagrams of their sites when requested.  These maps and diagrams show the location of 


all above and underwater infrastructure, thus aiding in fishing efforts.  KCS reports harmful algal blooms to the province 


of Nova Scotia which can benefit invertebrate fishing activities within the Annapolis Basin. 


A healthy marine environment is paramount to the site’s operation. If the marine environment is poor enough to affect 


fisheries activities, it would also be detrimental to the site’s production. 
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Section 4: Oceanographic and Biophysical Characteristics of the Public Waters 


4.1 Oceanographic Environment 


4.1.1 Wind 


The proposed boundary amendment of NS aquaculture site #1039 is located near the channel at the entrance to Annapolis 


Basin, on the Fundy shore of Nova Scotia. The site is sheltered from the south around to the northwest due to its proximity 


to the mainland of Nova Scotia. The most significant wind directions for this site are from the east-northeast around to 


the south-southeast, to which the site is exposed to the greatest fetches.   


The following wind speed data, including Figures 19 and 20, were collected from the Wind and Wave Climate Atlas – 


Volume I: The East Coast of Canada, for the Nova Scotian Shore, prepared by MacLaren Plansearch Ltd. (1991). Winds 


speed of less than 25 knots occur 90.9% of the time on the south shore of Nova Scotia. Storm force winds (i.e. > 45 knots) 


occur only 0.2% of the time. The most common wind directions are southwest (~20% occurrence) and west (~17.5% 


occurrence) while the least common wind directions are from the northeast (~7.5% occurrence), east (~6% occurrence), 


and southeast (~5.5% occurrence). Historically, the months with the highest mean wind speeds in the area have been 


January and December. During these months, the most frequent wind directions are from the northwest, north, and west, 


respectively. Annual wind statistics for the Fundy shore of Nova Scotia are presented in Figure 19 and summary graphs of 


average monthly wind speeds are presented in Figure 20. 


Wind speed and direction data were also collected from the Brier Island weather station (Environment Canada 2017a) at 


Digby Neck, located at N44° 17’ 09.000” W66° 20’ 48.000”. Data collected between April 1, 2011 and August 31, 2018 


were used to produce the wind-rose plot of Figure 21. Based on this data, the most common and strongest winds in the 


Annapolis Basin area occur between 145 and 175˚(coming from approximately the south-southeast through the 


southwest). Most commonly, wind speeds are between 2 and 8 km/h (Fig. 22).  Maximum wind speed and direction 


recorded at the Brier Island weather station is presented in Table 6. 


Table 7. Maximum Wind Speed and Direction Measured at the Brier Island Weather Station 


Date of Maximum Wind of the Year 
Wind Speed 


(km/hr) 
Wind Direction 


February 13, 2017 91 N 


February 16, 2016 92 SE 


February 15, 2015 95 NNW 


March 26, 2014 107 NNW 


February 17, 2013 


March 26, 2013 
95 NW 


December 30, 2012 91 NNW 


October 10, 2011 


December 8, 2011 
83 NW 
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 Annual Wind Statistics for the Bay of Fundy Shore  


Note: sourced from MacLaren Plansearch Ltd. (1991) 


  







 November 2017 


 


Rattling Beach NS1039 Kelly Cove Salmon 


Finfish Marine Aquaculture Development Plan 134 North Street 


 Bridgewater NS B4V2V6 
-38- 


 
 Average Monthly Wind Statistics for the Bay of Fundy Shore 


Note: sourced from MacLaren Plansearch Ltd. (1991)
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 Wind-rose Plot of Brier Island Weather Station Data Collected Between April 1, 2011 and August 31, 2017  


Note: the bars on the plot indicate the direction the wind was coming from 


Data sourced from Environment Canada (2017a) 
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 Frequency of Wind Speed Observed at the Brier Island Weather Station between April 1, 2011 and August 31, 2017 


Data sourced from Environment Canada (2017a)
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4.1.2 Waves 


The following wave height data, including Figures 23 and 24, were collected from the Wind and Wave Climate Atlas – 


Volume I: The East Coast of Canada, prepared by MacLaren Plansearch Ltd. (1991). 


Wave heights of 6 m and greater are generally associated with winds speeds of 30 knots or more. Waves of less than 3 m 


in height were recorded 89.9% of the time while waves greater than 5 m were recorded only 1.0% of the time. Waves 


reaching the Fundy shore of Nova Scotia most commonly come from the southwest (24.7%) and west (18.9%). The 


aquaculture site at Rattling Beach is sheltered by land for these directions. The largest wave heights (i.e. > 5 m) generally 


come from the east. Waves coming from west, southwest, northwest, northeast, and southeast very rarely exceed 3.5 m 


in height. The greatest monthly average wave height for the Nova Scotian shore is 1.1 m, which occurs in the months of 


January, and December. Annual wave height statistics for the Nova Scotia shore are presented in Figure 23 and summary 


graphs of the average monthly wave heights are presented in Figure 24 


Wave height data was also obtained from the National Data Buoy Center (NOAA 2017) to determine maximum waves. 


Data presented in Table 7 were collected by the Jonesport, Maine station 44027 buoy, which is located 20 nautical miles 


southeast of Jonesport (N44° 17’ 13” W67° 18’ 27”).  The Jonesport, Maine buoy is the nearest buoy to the Rattling Beach 


site for which wave data is available. 
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Table 8. Wave Height Data from Buoy 44027 near Jonesport Maine 


Date of Maximum Wave of 


the Year 


Wave 


Height 


(m) 


Mean 


Wave 


Direction 


Wave 


Period 


(s) 


Sustained 


Wind Speed 


(knots) 


Gusts 


(knots) 


Wind 


Direction 


March 15, 2017 5.78 SSE 7.16 28.2 35.6 N/A 


December 30, 2016 5.78 SSW 6.3 38.9 48.6 N/A 


January 27, 2015 8.43 N/A 9.09 38.9 48.2 N 


February 15, 2014 6.12 N/A 12.12 33.2 42.6 WNW 


November 27, 2013 6.55 N/A 10.0 15.6 45.1 SSE 


January 14, 2012 7.18 N/A 11.43 35.0 42.0 WSW 


November 23, 2011 4.8 N/A 8.33 15.0 43.3 NNE 


January 26, 2010 6.07 N/A 9.09 33.6 41.8 SSE 


December 10, 2009 6.29 N/A 10.0 N/A N/A N/A 


January 8, 2009 5.66 N/A 11.43 30.5 38.9 WSW 


October 29, 2008 8.08 N/A 11.43 33.0 39.7 SSW 


February 15, 2007 6.88 N/A 10.81 34.8 42.6 SE 


October 29, 2006 7.81 N/A 11.43 36.0 43.9 SW 


November 23, 2005 6.82 N/A 12.12 23.9 30.3 SSW 
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  Significant Wave Height Statistics for the Fundy Shore 


Note: sourced from MacLaren Plansearch Ltd. (1991) 
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 Average Monthly Wave Height Statistics for the Bay of FundyShore 


Note: sourced from MacLaren Plansearch Ltd. (1991)  
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4.1.3 Extreme Storm Events and Storm Surge 


Nova Scotia is sometimes subject to extreme weather conditions.  Wind and wave damage caused by storms, and ice 


damage during extremely low temperatures, are environmental hazards that could cause unwanted changes to the 


project. However, employing proper gear and using the most recent technologies for cage design and construction, as well 


as routine inspection and maintenance, will help prevent any unfavourable effects to the project caused by weather and 


climate extremes. KCS has several high energy sites in New Brunswick, Nova Scotia, and Newfoundland, which are exposed 


to strong winds and large waves.  The grid and anchoring systems used at Rattling Beach have been proven successful at 


these high energy sites. The plastic, circular cages and grid components employed by KCS have been tested and shown to 


withstand wave heights of 8 m. During extreme weather conditions, personnel will not be working on the cage site. Once 


the extreme weather has passed, crews will be dispatched to examine the cage system and fish stock for damage. In the 


event damage is sustained, repairs will be carried out as necessary.  Any significant damage will be reported to NSDFA. 


4.1.4 Tides 


Based on Canadian Hydrographic Service Tide Tables (Fisheries and Oceans Canada 2017f) for Digby (Station #325), the 


predicted highest high tide for 2017 is 9.2 m and the lowest low tide is -0.3 m, giving a maximum tidal range of 9.5 m. 


Typically, the tidal range is between 6 and 9 m.  In 2016, the highest high tide was 9.4 m and the lowest low tide was -0.4 


m, giving a tidal range of 9.8 m.  However, storm surges, should they co-occur with the highest high water, could result in 


higher water levels. 


4.1.5 Currents 


Collection of local current speed and direction data throughout the water column was carried out between June 29 and 


August 4, 2016 using a 600-kHz Acoustic Doppler Current Profiler (ADCP) deployed by NSDFA.  The current meter could 


not be deployed at the center of the proposed lease due to the presence of gear and fish.  The current meter was located 


~ 100 m to the southeast of the original lease boundaries (N44˚ 39’ 03.3” W65˚ 45’ 14.8”).  


At depths 3 – 10 m above the seafloor, most water flowed towards the NNE, with approximately 39% of all recorded 


currents travelling between 5 and 25 degrees.  The depth-averaged current speed of all recorded profiles at this site was 


22.65 cm/s. In depth profiles 3 – 10 m above the seafloor, the maximum recorded speed was 81.0 cm/s occurring 10 m 


from the bottom. The most frequently observed speeds were between 18 and 24 cm/s near the seafloor (25.3% at 3 m) 


and 24 and 36 cm/s within the mid water column (18.3% at 10 m). Data obtained from the upper water column did not 


yield reliable data with less than 75% of the data present; therefore, it was omitted from the analysis. Average current 


speeds significantly varied with depth, with the cell nearest to the surface having the highest occurrence of currents 


greater than 80 cm/s.  


The maximum current speed observed was 81.0 cm/s while the minimum was 0.2 cm/s (Table 3). The overall mean current 


speed was 23.9 cm/s but currents in the uppermost cell presented (i.e. 10 m above the seafloor) were considerably faster 


at 32.8 cm/s.  This may have been due to the influence of the wind. Overall, current speeds < 5 cm/s occurred 1.94% of 


the time.  Graphs illustrating the current directions and current speed frequency distributions are located in Section 4.2 – 


Baseline Environmental Monitoring. 
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Table 9. Current Data Summary Statistics for Rattling Beach  


 


4.1.6 Salinity 


KCS reported salinities for Rattling Beach site between 30 and 32‰. According to the monthly, average, salinity data 


gathered from the DFO OSD Atlantic Zone Monitoring Program, (Fisheries and Oceans Canada 2017g; Fig. 25) for Prince 5, 


Bay of Fundy, salinity ranges between 30.9 and 32.9‰.  In general, salinity is lowest in April to June and highest between 


the months of August to December. The existing, successful, aquaculture site at Rattling Beach would indicate that the 


salinities in the area are tolerable for Atlantic salmon.  Monthly, average, salinity data from Subarea 55 are presented in 


Figure 26 (Fisheries and Oceans Canada 2007). 
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 Contour Plot of Average Monthly Salinity of Prince 5 Station of DFO’s Atlantic Zone Monitoring 


Program 


Note: Graph was obtained from the Fisheries and Oceans Canada (2017g), Marine Environmental 


Data Services website 
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 Average Monthly Salinity of OES Subarea 55 (Bay of Fundy) at Various Depths  


Note: Data was obtained from the Oceans and Ecosystem Science website (Department of Fisheries 2007)
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4.1.7 Temperature 


Temperatures at the Rattling Beach aquaculture site were recorded and collected by KCS staff during site operations. The 


minimum water temperature was recorded in February 2015 and was approximately 0˚C. The maximum water 


temperature was recorded in August 2016 and was approximately 16.6˚C. Figure 27 displays the historical water 


temperature trends from the Rattling Beach site. 


Long-term temperature data for the Fundy shore area (Prince 5) were sourced from the DFO OSD Atlantic Zone Monitoring 


Program and are presented in Fig. 29 (Fisheries and Oceans Canada 2017g). Monthly, average, temperature data provided 


in Fig. 28 were derived from climatology data of the DFO Maritime Oceans and Ecosystem Science (OES) project, 


Hydrographic Database, Subarea 55 (Fisheries and Oceans Canada 2007). Figures 28 and 29 display average and monthly 


water temperature data for the Fundy shore of Nova Scotia. Mean water temperatures from this data range between 1.8 


and 12.7⁰C. The lowest temperatures of the year are normally experienced in February to March and the highest 


temperatures in August. The existing, successful, aquaculture site at Rattling Beach would indicate that the temperatures 


in the area are tolerable for Atlantic salmon. 


 
 Daily Water Temperature Data from the Rattling Beach Aquaculture Site #1039 
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 Average Monthly Temperature Data of OES Subarea 55 (Bay of Fundy) at 0 to 30 m Deep 


Note: Data was obtained from the Oceans and Ecosystem Science website (Fisheries and Oceans 


2007). 
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 Contour Plot of Average Monthly Temperatures from Prince 5 Station of DFO’s Atlantic Zone 


Monitoring Program 


Note: Graph was obtained from Fisheries and Oceans Canada (2017g). 


The effects of superchill can be detrimental to fish health and may result in high mortalities. Superchill is a phenomenon 


caused by the cooling of seawater below the lethal temperature for Atlantic salmon (i.e. -0.75˚C). Although cold 


temperatures cannot be entirely avoided in a northern climate, the effects of superchill may be diminished by fitting the 


cages with deep nets and locating cage systems in deep enough water that the fish may avoid the surface water layer 


which, in winter, tends to be colder than deeper water. Other mitigation strategies include avoiding stress in the fish by 


ceasing feeding and other activities at the cage site. These activities excite the fish and bring them up to the surface 


where the water is colder. KCS does not approach their cage sites or feed stock during time periods when superchill is a 


potential threat. 
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Sea ice is typically not a problem in Annapolis Basin.  The thirty-year frequency of presence of sea ice (Fig. 30) and 


predominant ice type (Fig. 31) for the Bay of Fundy and Annapolis Basin are unknown. Both Figures 30 and 31 illustrate 


the thirty-year averages for the week of January 29, the week that appears to have the most sea ice coverage in Nova 


Scotia. KCS has no intentions of deploying equipment such as ice booms near the site. KCS does, however, continuously 


monitor for sea ice during winter months and will take necessary precautions, if needed. Freezing spray may occasionally 


build up on cage structures during extreme winter conditions. When ice build-up is a concern, it can be removed by site 


crews. 


 Frequency of presence of sea ice in Atlantic Canada 


Note: Figure sourced from Environment Canada, Canadian Ice Service (2010)  
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 Median of Predominant Ice Type in Atlantic Canada 


Note: Figure sourced from Environment Canada, Canadian Ice Service (2010) 


4.1.8 Oxygen 


Long-term, monthly, average, dissolved-oxygen data presented in Figure 32 are from the Fundy Prince 5 Station located 


at 44.93˚N 66.85˚W (Fisheries and Oceans 2017g). This was the closest monitoring station to the proposed location and 


was therefore chosen over alternate monitoring stations as a source of oceanographic data. From this averaged data, the 


lowest dissolved oxygen appeared in September - November, while the highest concentrations of dissolved oxygen were 


present in March - May. 


Dissolved oxygen concentrations at the Rattling Beach aquaculture site were collected and reported by KCS staff during 


the site operations. The minimum DO value recorded was approximately 0 mg/L; however, an equipment malfunction is 


suspected for this date making the lowest, reliable concentration 6.98 mg/L. The maximum concentration recorded was 
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approximately 13.4 mg/L. For adult salmon, the lower limit of DO for optimal growth is generally accepted as 6 mg/L. The 


Rattling site typically displays DO values well above this threshold.  Figure 33 illustrates the historical, DO trends from the 


Rattling Beach site.  


 


  
 Dissolved Oxygen Concentrations as Measured at the Prince 5 Station 


Note: Graph was obtained from the Fisheries and Oceans Canada (2017g), Marine Environmental 


Data Services Website   
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 Dissolved Oxygen Levels as Measured at the Rattling Beach Aquaculture Site #1039 


4.1.9 Bathymetry 


Basic seafloor topography around the Rattling Beach aquaculture site is present in Figure 34.  Section 4.2 – Baseline 


Environmental Monitoring provides additional information.   
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 Basic Seafloor Topography
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4.2 Baseline Monitoring 


A baseline survey of the proposed lease area was conducted on July 20, 2016. The baseline survey report is entitled 


Baseline Assessment Site #1039 Rattling Beach and dated October 20, 2016 (Appendix A). 


4.3 Site Design 


The design of the Rattling beach site is a direct result of the known local bathymetry, oceanographic and benthic 


environment information.  Additional information has been gathered in the baseline survey.  This information is contained 


in Sections 4.1 & 4.2, and the baseline survey is included in Appendix A.  
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Section 5: The Other Users of the Public Waters Surrounding the Proposed Aquacultural Operations 


5.1  Description of Other Users 


5.1.1 Adjacent Property Owners 


In October 2016, Acker & Doucette Surveying produced aquaculture site development plans which were submitted as a 


package with the signed notice of works to Transport Canada. In the development plans, adjacent property owners within 


1,000-m were identified to the North (Figure 35) and South (Figure 36) of the proposed aquaculture lease for Rattling 


Beach #1039. 


The proposed amendment will not adversely impact adjacent property owners or their access to the water.
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 Plan View of the Proposed Boundary Amendment of the Rattling Beach Aquaculture Site Showing Nearby Property Owners 
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 Plan View of the Proposed Boundary Amendment of the Rattling Beach Aquaculture Site Showing Nearby Property Owners
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5.1.2 Pleasure Craft and Commercial Vessels 


Within 10-km of the Rattling Beach site, four (4) active wharves and/or boat landings are present (Figure 3). Culloden 


wharf is a community fishing wharf, Battery Point (Victoria Beach) is used for small crafts but mostly consists of fishing 


boats, Royal Western Nova Scotia Yacht Club (RWNSYC) for pleasure craft and The Port of Digby which accommodates 


community vessels including fishing vessels as well as Kelly Cove Salmon Ltd’s working vessels for Victoria Beach (#1040) 


and Rattling Beach (#1039). Historic wharves in the area: Clementsport, Port Wade and Deep Cove Wharf (Coastal 


Communities Network 2005). 


 
 Current and Historic Wharves and Boat Landings near Rattling Beach Aquaculture Site 


The Digby Ferry is located north of the site. The Fundy Rose ferry travels between Saint John, New Brunswick and Digby, 


Nova Scotia, once or twice daily depending on the time of year. The ferry route is outlined in Figure 38 (Bay Ferries 2017). 


All pleasure crafts and commercial vessels must abide by the navigation buoys and markers present within the basin. The 


general route to enter and exit the basin is present in Figure 39. The Port of Digby has published a detailed map of 


Annapolis Basin, outlining anchorage areas and navigation buoys (Figure 40; i-Boating 2017). 
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 Bay Ferries ferry route between Digby and Saint John 


 


Ferry Route 
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 Pleasure Craft and Commercial Boat Traffic in Annapolis Basin 
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 Navigational Buoys and Anchorage Areas in the Annapolis Basin 


Note: Figure was sourced from i-Boating (2017) 


5.1.3 Fish & Seafood Processors 


Fish and seafood processors within the area of the proposed Rattling Beach site were identified using Nova Scotia Fisheries 


Sector Council as a resource (Figure 41). The nearest processors are O’Neil Fisheries Ltd. and Casey Fisheries Ltd, at 


approximately 2.6-km from the proposed boundaries of the Rattling Beach site. O’Neil Fisheries Ltd. is located at 144 


Water St. Digby. O’Neil Fisheries Ltd. primarily process scallop and haddock, however their multispecies groundfish vessels 


also land pollock, redfish, winter flounder, witch flounder and Atlantic halibut. Casey Fisheries Ltd. is located at 146 Water 


Str. Digby. The company specializes in Digby scallops, clams, cod, haddock, Pollock, flounder, lobster and rock crab. Other 


products include sea urchin roe, periwinkles and dulse. 


Other processors include Mosher Longmire Fisheries Ltd. which is located at 11 1st Ave. Digby, approximately 4.0-km from 


the proposed boundaries of the Rattling Beach site. This company provides fresh or frozen fish and seafood. Broad Cove 


Fisheries is located at 1631 Culloden Road, approximately 7-km from the proposed Rattling Beach boundaries. Products 


include groundfish, live lobster, periwinkle and Mako shark. 


While the processors are in relatively close proximity to the proposed Rattling Beach boundaries, no negative interactions 


have been documented. 
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 Fish and Seafood Processors in Digby County 


5.1.4 Recreation and Tourism 


The Annapolis Basin area offers an extensive list of recreational and tourism activities. Perhaps the most well-known 


tourist attraction in the area of Annapolis Basin is whale watching tours. Opportunities are offered by Brier Island Whale 


Watching and Seabird Cruises, Ocean Explorations, Mariner Cruises Whale Watching and Seabird Tour, Gael Tours, 


Dockside Whale Watching & Charters, and Fundy Adventures. 


The area of Annapolis Basin is also known to have tourism activities such as yachting out of the Royal Western Nova Scotia 


Yacht Club & Marina, located in Digby (~2.7 km from proposed site). Many different provincial and historic parks are 


around Annapolis Basin. Provincial Parks in the area include the Central Grove Provincial Park located on Digby neck and 


the Annapolis Basin Look Off in Digby (~1.2 km from proposed site). Historic sites include the Port Royal Habitation and 


National Historic Site, the Forte Anne Historic Site, and the Annapolis Royal Historic Gardens. Kayaking and canoeing 


rentals and routes for the Annapolis River, Bear River, and other rivers in the area are offered by Canoe Annapolis County. 


Private kayak tours are also offered throughout Annapolis Basin by Kayak Annapolis Royal and Dockside Kayak Rentals. 
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There are several lighthouses in the areas of Annapolis and Digby county, including the Prim Point Lighthouse in Victoria 


Park (~ 4.5 km from proposed site), the Bear River Lighthouse in Smiths Cove (~ 6.2 km from proposed site), and the 


lighthouse located in Gilberts Cove. Camping areas within Annapolis and Digby Counties are provided by Digby 


Campground and Fun Park, Fundy Trail Campground and Cottages in Delaps Cove, and Jaggers Point Ocean Front 


Campground in Smiths Cove. 


Public beaches in the general vicinity of the Annapolis Basin include Sandy Cove Beach, a well-known tourist destination, 


and Smiths Cove, where clam digging is offered by the team of Fundy Adventures (~ 6.5 km from proposed site). Walking 


trails can be found in the Historical Association of Annapolis Royal’s Historic Walking Trails. Hiking opportunities are also 


available on a large trail extending from the tail of Bear River in Smiths Cove to Harbourview (~ 6.6 km from proposed 


site). Many tourists come to enjoy freshly caught local seafood, which is offered at a number of restaurants around 


Annapolis Basin. Some of the more famous restaurants include Restaurant Composé, in Annapolis Royal, and Shore Road 


Seafood, in Hillsburn. 


Annapolis Royal offers various places to stay the night, including Digby Pines Gold Resort and Spa, Coastal Inn Digby, 


Bayside Inn Bed and Breakfast, Seawinds Motel, Croft House Bed and Breakfast, The Garrison House, the Hillside House 


Inn, the Annapolis Royal Inn, At the Turret Bed & Breakfast, The Bailey House, and The Queen Anne Inn. Other Bed and 


Breakfasts in the area of Annapolis Basin include the Seafaring Maiden near Granville Ferry, the Harbour View Inn in Smiths 


Cove, Headley House by the Sea in Smiths Cove, and Ocean Hillside Bed and Breakfast in Digby. Figures 42 & 43 illustrates 


a number of tourist and recreational attractions, as well as other resources, in the area of the Rattling Beach aquaculture 


site. 


Digby’s tourism is an important economic sector. Specific events, such as the Wharf Rat Rally and Scallop Days, attract 


many visitors specifically in the summer time (Municipality of Digby, 2017a). 
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 Resource Map of Annapolis Basin (Map: National Topographic System Map Sector 021A and Sector 


020P) 
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 Tourism and Recreation 


5.1.5 Communities and Lodging 


The Rattling Beach site is located approximately 2.5-km north of Digby, Nova Scotia. The population of the town of Digby 


is 2,060, however 17,323 people live in the county of Digby (Statistics Canada 2017a). 


In Digby county, a number of cottages and campgrounds are available for use throughout the year. Table 9 lists lodging 


options within 10-km of the proposed Rattling Beach boundaries. Refer to Section 5.1.4 Recreation and Tourism for details 


regarding inns, bed and breakfasts and hotels. 
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Table 10. Cottages and Campgrounds near Rattling Beach #1039. 


Type of Lodging Lodging 
Distance and Location in 


Relation to the Site 
General Location 


Cottages Birch Village 4.9 km – south Smiths Cove 


 The Villages of 5.5 km – south Near Big Joggins 


 Mountain Gap Resort  overlooking Annapolis 


   Basin 


 Still Point Lodge 6.2 km – south Bear River 


  southeast  


Campgrounds Fundy Spray Camp 5.3 km - south Near Joggins Bridge 


 Ground   


 Jaggars Point 5.4 km– south Smiths Cove 


 Oceanfront southeast  


 Campground   


 Digby Campground 2.5 km – west North of the town of 


 and Fun Park southwest Digby 


 Red Roof Campground 4.5 km – west Inland off of Scenic Dr. 


  southwest  


 Wild Coast Tents 7.5 km – east Bear River 


  southeast  


 Bear River Millyard 10.8 km – east Bear River 


 Recreation southeast  


 Campground and   


 Camp Cottages   


    


 


5.1.6 Municipal, Industrial and Agriculture 


5.1.6.1 Municipal 


Residents and businesses have access to proper disposal of any residential, commercial, and industrial waste in this area. 


Waste removal which includes green bin, recycling, and garbage is available throughout the town of Digby and Digby 


County. Collection days is dependent upon location within this area. Alternatively, a public drop off and transfer station is 


located in Seabrook as well as a full collection site at Conway Workshop Association (Digby) for residential eWaste and 


waste from the industrial-commercial-institutional (ICI) sector. Bottle exchanges are also accessible in the area. 


One of the largest sources of pollution, by volume, originates from municipal wastewater (Environment Canada 2012a). 


The Government of Canada manages the risks associated with effluent discharge under the Canadian Environmental 


Protection Act 1999 (CEPA 1999). Municipal wastewater treatment plants operate in accordance to the Wastewater 


Systems Effluent Regulations which have been established under the Fisheries Act, which state minimum quality 


standards. A waste treatment plant located in Smith’s Cove, 4.7-km south southeast of the aquaculture boundaries, 


services the town of Digby and the county of Digby. The plant was being upgraded in 2013 to transfer Digby’s waste 


directly to the Smith’s plant so that the town’s sewage treatment plant at the south end could be closed (Digby Courier 
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2013). As stated on the Municipality of Digby website, Digby “…takes pride in being a green, clean, active, secure, 


accessible, and healthy place to live, work and visit” (Municipality of Digby 2017b). 


5.1.6.2 Industrial 


According to the Municipality of Digby, fishing has been the main contributor to Digby’s economy. While traditional fishing, 


food processing and manufacturing remain important, Digby has become a destination for tourists (Municipality of Digby 


2017a). Refer to Sections 5.1.3 Fish and Seafood Processors and 5.1.4 Recreation and Tourism for additional details. 


5.1.6.3 Agriculture 


In 2010, diverse agricultural activities in Digby County accounted for approximately $63.1 million in farm receipts. Animal 


production, greenhouse, nursery/floriculture, and agri-tourism such as wineries, U-picks, and farmers markets are the 


predominant activities within this area. Table 10 indicates the number of farms in the town of Digby and Digby County 


(Statistics Canada 2017b). In general, “other” animal production is the principal farm type mostly comprised of mink 


farming (Nova Scotia Federation of Agriculture 2014). 
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Table 11. Total Number of Farms in Digby and Digby County 


Note: Table recreated from Statistics Canada Census of Agriculture (Statistics Canada 2017b) 


 Digby Digby County 


Cattle ranching/farming 6 14 


Poultry and egg 


production 
1 2 


Pig/hog farming 2 2 


Sheep and goat farming 1 2 


Other animal production 39 68 


Oilseed and grain farming 0 1 


Vegetable/melon farming 5 7 


Fruit/tree nut farming 9 21 


Greenhouse, nursery and 


floriculture 


5 10 


Other crop farming 8 10 


Total Farms 76 137 


 


No known interactions between municipal, industrial or agriculture with the Rattling Beach site.  


5.1.7 First Nations Territories/Reserves 


The closest First Nations communities to the proposed project aquaculture site are the Bear River First Nations reserve 


from the Confederacy of Mainland Mi’kmaq, five Acadia First Nations reserves (Gold River 21, Medway River 11, Ponhook 


Lake 10, Wildcat 12, and Yarmouth 33) and Annapolis Valley First Nations Reserve. Statistics Canada reports that the Bear 


River reserve had a population of 102 individuals and a total private dwelling count of 44 (Statistics Canada 2013a). 


Statistics Canada reports that the Acadia First Nation reserves had a population of 157 individuals and a total private 


dwelling count of 62 in Yarmouth 33 Reserve (Statistics Canada, 2013b) and a population of 77 individuals and a total 


private dwelling count of 27 in Gold River 21 Reserve (Statistics Canada, 2013c). The other three Acadian First Nation 


reserves are inhabited with less than 33 individuals with no available labour force activity or occupation statistics. The 


Annapolis Valley First Nation Reserves had a population of 145 individuals. From the National Household Survey, the only 


reported reserve relying on natural-based resources was the Yarmouth 33. 


Bear River First Nation has launched a project to re-establish traditional canoe routes for ecotourism named “7 Paddles”. 


At present time, the community is focusing their efforts inward to build the foundation for the project, such as building of 


canoes and a cookhouse. 
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5.1.8 Geology and Archaeology 


In the area of Annapolis Basin, the bedrock geology consists of alluvial and lacustrine clastic sedimentary rocks and local 


basalt, granite, syenite, gabbro, and minor felsic volcanic rocks of the Newark Supergroup (Hibbard et al. 2006). Closest to 


the Rattling Beach marine site are the 


North Mountain (basalt) and Blomidon (lacustrine playa, sandflat, and deltaic clastic rocks, minor aeolian sandstone and 


conglomaerate) formations (Keppie 2000). 


In the past, impacts to paleontological resources were assessed by the Nova Scotia Museum. An internal provincial review 


of new and existing aquaculture sites will be examined by Nova Scotia Communities, Culture, and Heritage (CCH) (S. 


Weseloh-McKeane, pers. com.). In general, most cage-based aquaculture sites, like Rattling Beach, cause minimal damage 


to submerged archaeological resources as the anchors are the only portion of the site in contact with the seafloor. 


5.1.9 Shipwrecks 


Several shipwrecks may be in the area of the proposed site (Maritime Museum of the Atlantic 2016); however, detailed 


locations or coordinates are not available. Estimates of some of the wreck locations are shown on Figure 43. Several 


shipwrecks reported in the Annapolis and Digby areas took place within Annapolis Basin. These include, but are not limited 


to, the Clarence A Shafner, the James Muir, the Lizzie Wharton, the Lorne B. Snow, the Marie Delphin, the Martha D. 


Mclain, the Meldon G., the Ora, the Ronald Eugene, the Robert Leonard, the Singer, and the Wanda Elaine. 


The Clarence A. Shafner was stranded in Annapolis basin due to broken moorings in 1902 while on a voyage to Cuba. The 


schooner was considered a partial loss. In 1874, a barque, known as the James Muir, was stranded in Pond Cove of Bear 


Island in Annapolis Basin due to stress of weather; the ship was declared a partial loss, with approximately $4500 of cargo 


lost. The schooner, Lizzie Warton, was in Annapolis Basin when it caught fire in 1901. The disaster resulted in the total loss 


of the ship along with $800 worth of cargo. While out on a fishing voyage in 1914, the Lorne B. Snow was stranded in 


Annapolis Basin by unknown causes. The event led to the partial loss of the schooner. Similarly, the Marie Delphin was 


stranded at Hardy’s Point in Annapolis Basin in 1894 for unknown reasons. The event led to the total loss of the schooner. 


The wreck of the Martha D Mclain at Sulis Point of Annapolis Basin was induced by stress of weather in 1899; the schooner 


was on a fishing voyage when it suffered a total loss. In 1968, the Meldon G. foundered in Annapolis Basin resulting in the 


total loss of the ship. The brigantine, Ora, was wrecked in 1902 in Annapolis Basin due to stress of weather; the result was 


a partial loss. The Ronald Eugene was stranded at Man O’ War Rock in Annapolis Basin in 1948 due to unknown causes 


resulting in the total loss of the ship. Also due to unknown causes, the Robert Leonard was stranded in Annapolis Basin in 


1879; the event was deemed a partial loss. The fishing vessel, Singer, was lost due to heavy seas and stress of weather 


when it smashed ashore in Annapolis Basin in 1972. Also in 1972, the engine room of the Wanda Elaine caught fire while 


the ship was in Annapolis Basin, resulting in the wreckage and total loss of the fishing vessel. 


5.1.10 Important Habitats and Conservation Areas 


There are a few significant habitats within 5-km of the Rattling Beach site. The whole of Annapolis Basin (9,273.2 ha) has 


been designated as significant habitat for migratory birds. This area is part of an important migratory route called the 


Atlantic Flyway which follows the Atlantic Coast of North America and the Appalachians Mountains with end points at the 


Eastern Artic Islands/the coast of Greenland and the Gulf of Mexico. A salt marsh is present approximately 2.2 km south-
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southeast of the Rattling Beach site and a number of marshes, bogs/fens, and swamps surround the basin (Fig. 44; NSDNR 


2016). The only existing protected area within 5 km of the site is the Annapolis Basin Look-Off Provincial Park, which offers 


exceptional views of the whole basin on a clear day (Fig. 45). 


 
 Significant Habitats 


Note: Base map was obtained from NSDNR (2016)  
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 Existing and Pending Protected Areas 


Note: Base map was obtained from NS Environment (2016) 
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5.2 Significance of Proposed Area to Wildlife 


5.2.1 National Wildlife Area 


Currently, there are 54 designated National Wildlife Areas (NWA) in Canada. A total of six (6) NWAs are present in the 


province of Nova Scotia, however none of the NWAs are within 50-km of the proposed aquaculture site (Environment 


Canada 2017b). 


5.2.2 Wetlands 


In Canada, 37 sites have been designated as Wetlands of International Importance. Three (3) are in Nova Scotia however 


none of the wetlands are within 50-km of the proposed aquaculture site (Ramsar 2017). 


5.2.3 Marine Protected Areas 


As defined by DFO, marine protected areas (MPAs) are geographic areas dedicated to and managed for the long-term 


conservation of nature. Fisheries and Oceans Canada establishes and manages MPAs under the Oceans Act in order to 


conserve numerous aspects of the areas. The aspects include, but are not limited to, commercial and non-commercial 


fishery resources, endangered or threatened marine species, unique habitats and other marine resources, or habitats 


necessary to fulfill the Minister’s mandate of scientific research (Fisheries and Oceans Canada 2016c). 


The nearest MPAs to the proposed aquaculture site include the Gully, located 200 km off Nova Scotia and east of Sable 


Island, and the Musquash Estuary, located just 20 km southwest of Saint John, New Brunswick. 


The Sable Gully is a submarine canyon formed by glacial ice erosion over thousands of years. Surrounding the Sable Gully 


is an important and highly functional area, in which several commercial fisheries are supported, and it is of great 


importance to the oil and gas industry. The MPA is a crucial habitat to a number of endangered or threatened species 


inhabiting the Scotian Shelf. Some of these species live in the Sable Gully year-round, including the Northern Bottlenose 


whale. Many endangered or threatened species such as various species of sharks, tuna, marlin, and seabirds are drawn to 


the area due to it copious amounts of plankton. The slopes and floor of the Sable Gully are known to have various crab 


species, sea pens, anemones, brittle stars, and a large variety of cold-water coral. Conservational efforts are in place as 


the area is used for continuous research and monitoring. The conservation efforts of DFO include the collection and 


analysis of data, regulatory monitoring of the shipping, fishing, research, tourism, and oil-and-gas activities in the 


surrounding area, development of regulation and industry codes, provision of educational activities at the Bedford 


Institute of Oceanography, and the evaluation and reporting required to produce a MPA management plan. 


The Musquash Estuary is conserved by DFO, with the help of the management and owners of the surrounding area 


including Ducks Unlimited Canada, the Eastern Habitat Joint Venture, the Nature Conservancy of Canada, the Province of 


New Brunswick, and the Government of Canada. Conservational efforts for the area include the production of a 


management plan to maintain the productivity and biodiversity and reduce any human-caused modification to the habitat. 


5.2.4 Significant Habitat for Birds 


Most of the species of birds in Canada are protected under the Migratory Birds Convention Act (Environment and Climate 


Change Canada 2016a). Many migratory marine birds, shorebirds, gulls, and waterfowl inhabit the waterways and shores 
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of coastal Nova Scotia. Migratory birds protected by the Migratory Birds Convention Act and associated regulations 


generally include all seabirds except cormorants and pelicans, all waterfowl, all shorebirds, and most land birds, such as 


eagles, falcons, and hawks. 


The Western Hemisphere Shorebird Reserve Network (WHSRN) has designated the upper beaches of the Bay of Fundy, to 


include Chignecto Bay in New Brunswick and Cumberland Basin and Minas Basin in Nova Scotia as WHSRN sites. Both 


areas are greater than 100-km in distance from the proposed aquaculture site (WHSRN, 2017). 


The location of the proposed farm falls within block 113 of the Canadian Wildlife Service survey areas (Fig. 46). This bird 


block is not considered an Important Bird Area (IBA) by Bird Studies Canada (2014); however, the Province of Nova Scotia 


(NSDNR 2016; Fig. 46) recognizes Annapolis Basin as a significant habitat for migratory birds. Surveys, completed between 


February 2000 and March 2010 by the Canadian Wildlife Service (CWS) and Nova Scotia’s Department of Natural 


Resources, identified several species of birds in blocks 113 (Table 11). Due to funding deficiencies, few surveys have been 


performed since March 2010 and no additional data are available for this block (A. Hicks, pers. comm.). The long-tailed 


duck was the most common bird noted followed by the merganser and scaup. 


Kelly Cove Salmon operates with a Wildlife Interaction Plan in place.  The WIP outlines all control measures and special 


requirements as they relate wildlife encounters at the site. Birds are specifically addressed in the WIP. 
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 Map of Canadian Wildlife Service Survey Area Block 113 
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Table 12. Waterfowl Identified in Block 113 
Canadian Wildlife Service – Block 113 


   Numbers of Sightings per Survey   


Bird Name 02-Feb-00 16-May-00 04-Mar-04 26-Feb-07 18-Feb-09 22-Jan-10 Grand Total 


American Black Duck  0 81 98 424 312 915 


American Green-winged Teal 0 0 0 0 0 0 0 


American Wigeon 0 0 0 0 0 0 0 


Atlantic Brant 0 0 0 0 0 0 0 


Barrow's Goldeneye 0 0 0 0 0 0 0 


Black Scoter 0 0 0 75 61 137 273 


Blue-winged Teal 0 0 0 0 0 0 0 


Bufflehead 130 0 44 0 37 0 211 


Canada Goose 44 0 0 0 0 0 44 


Common Eider 0 0 5 47 18 0 70 
Common Goldeneye 0 0 48 9 111 22 190 
Common Loon 0 0 9 9 21 2 41 


Common Merganser 11 0 0 0 0 0 11 


Female Common Eider 2 0 0 0 0 0 2 


Gadwall 0 0 0 0 0 0 0 


Greater Scaup 0 0 0 0 0 0 0 


Harlequin Duck 0 0 0 0 0 0 0 


Hooded Merganser 0 0 0 0 0 2 2 


King Eider 0 0 0 0 0 0 0 


Lesser Scaup 0 0 0 0 0 0 0 


Long-tailed Duck 0 0 306 224 88 0 618 


Male Common Eider 2 0 0 0 0 0 2 


Mallard 0 0 0 0 0 0 0 


Northern Pintail 0 0 0 0 0 0 0 
Northern Shoveler 0 0 0 0 0 0 0 
Red-breasted Merganser 0 0 0 0 11 0 11 


Ring-necked Duck 0 0 0 0 0 0 0 


Snow Goose 0 0 0 0 0 0 0 


Surf Scoter 0 0 0 0 8 0 8 


Unidentified Cormorant 0 0 0 1 2 0 3 


Unidentified Diving Duck 0 0 0 0 0 0 0 


Unidentified Duck 0 0 0 0 0 0 0 


Unidentified Goldeneye 5 0 0 0 0 0 5 


Unidentified Merganser 0 0 91 317 139 1 548 


Unidentified Scaup 62 0 52 192 33 0 339 


Unidentified Scoter 0 0 2 85 0 0 87 


Unidentified Teal 0 0 0 0 0 0 0 


White-winged Scoter 1 0 0 0 0 0 1 


Wood Duck 0 0 0 0 0 0 0 
Grand Total 257 0 639 1057 953 476 3382 
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5.2.5 Significance of Proposed Area to SARA 


The Species at Risk Act (SARA) prevents species from becoming threatened, endangered, or extirpated by preventing 


destruction of their habitat and prohibit harassment, capture or harming/killing of listed species. There are several species 


found in Nova Scotia and the Atlantic Ocean that are listed by COSEWIC, the Government of Canada Species at Risk Act, 


or the Nova Scotia Endangered Species Act as either endangered, threatened, or of special concern/vulnerable. Tables 12 


- 15 list those species, their status, and their occurrence in the area of interest. 
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Table 13.  Endangered Species in Nova Scotia and the Atlantic Ocean 


Note: Unless otherwise specified, the information in the following table was derived from the Species at 


Risk Public Registry (Nova Scotia Canada 2016) 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Endangered Species   


Atlantic whitefish Coregonus huntsmani -Last COSEWIC designation (Nov 2010): endangered 


-Historically found only in the Tusket and Petite Rivière 


watersheds, and their adjacent estuaries and bays, but was 


extirpated from the Tusket River system sometime after 1982 


(Fisheries and Oceans Canada 2006) 


-Poor damming practices and insufficient fish ladders have led to 


declines (Fisheries and Oceans Canada 2010) 


-Protected under the Species at Risk Act (Schedule 1) 


-Not known to frequent the study area 


 


Blue whale Balaenoptera musculus -Last COSEWIC designation (May 2012): 


endangered 


-Blue whales range widely, inhabiting both 


coastal waters and the open ocean. Individuals 


belonging to the Atlantic population are 


frequently observed in estuaries and shallow 


coastal zones where the mixing of waters 


ensures high productivity of krill 


-Protected under the federal Species at Risk Act 


(Schedule 1) and the Marine Mammals 


Regulations, which fall under the Fisheries Act 


-Not known to frequent the study area 


Leatherback sea 


Turtle (Atlantic 


population) 


Dermochelys coriacea -Last COSEWIC designation (May 2012): 


endangered 


-Is the most common sea turtle recorded in Nova 


Scotian coastal waters (NS Museum 2016) 


-Atlantic Canada supports one of the largest 


seasonal foraging populations of leatherbacks in 


the Atlantic (NOAA 2016b) 
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North Atlantic right 


whale 


Eubalaena glacialis Last COSEWIC designation (Nov 2013): endangered 


-Summer and fall occurrences in the offshore area called Grand 


Manan Basin 


-Protected under the federal Species at Risk Act (Schedule 1) and 


under the Marine Mammal Regulations under the Fisheries Act 


-Not known to frequent the study area 


Piping plover Charadrius melodus -Last COSEWIC designation (Nov 2013): endangered 


-Nests above high-water mark on exposed gravel or sandy 


beaches 


-On the Atlantic coast, they often nest in association with small 


cobble and other small beach debris on ocean beaches, sand spits 


or barrier beaches; they also forage for food on these beaches 


-Protected under the federal Species at Risk Act (Schedule 1), the 


federal Migratory Birds Convention Act and the Nova Scotia 


Endangered Species Act 


-No known beaches in the vicinity of the site (BSC 2014) 


Red knot rufa Calidris canutus rufa -Last COSEWIC designation (Apr 2007): endangered 


-Migratory stopovers are vast coastal zones swept by tides twice 


a day, usually sandflats but sometimes mudflats. In these areas, 


the birds feed on molluscs, crustaceans, and other invertebrates. 


The species also frequents peat- rich banks, salt marshes, 


brackish lagoons, mangrove areas, and mussel beds 


-Protected under the federal Species at Risk Act (Schedule 1) and 


the Nova Scotia Endangered Species Act 


-Proximity to the study area is unknown 


White shark Carcharodon carcharias -Last COSEWIC designation (Apr 2006): endangered 


-Occurs in both inshore and offshore waters; ranges in depth 


from just below the surface to just above the bottom, down to a 


depth of at least 1,280 m 


-It occurs in the breakers off sandy beaches, off rocky shores, and 


readily enters enclosed bays, lagoons, harbours, and estuaries, 


but does not penetrate brackish or fresh waters to any extent 


-No federal or provincial laws explicitly protect white sharks in 


Canadian waters; however, it is given SARA Schedule 1 status 
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Table 14. Threatened Species in Nova Scotia and the Atlantic Ocean 


Note: Unless otherwise specified, the information in the following table was derived from the Species at 


Risk Public Registry (Nova Scotia Canada 2016) 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Threatened Species   


Canada warbler Wilsonia anadensis -Last COSEWIC designation (Apr 2008): threatened 


-Found in a variety of forest types, but it is most abundant in 


wet, mixed deciduous-coniferous forest with a well-developed 


shrub layer 


-Protected under the Species at Risk Act (Schedule 1) and the 


Migratory Birds Convention Act, 1994 


-Protected under Canada National Parks Act 


-Confirmed sightings throughout the Annapolis Basin area 


(BSC 2014) 


Chimney swift Chaetura pelagica -Last COSEWIC status (Apr 2007): threatened 


-The species breeds in Nova Scotia 


-Roosts in chimneys, crevices, caves, and hollow trees 


-Protected under the Species at Risk Act (Schedule 1), the 


Migratory Birds Convention Act, 1994 and the Nova Scotia 


Endangered Species Act 


Confirmed sightings throughout the Annapolis 


Basin area (BSC 2014) 


Common nighthawk Chordeiles minor -Last COSEWIC designation (Apr 2007): threatened 


-Nests in a wide range of open, vegetation-free habitats 


including dunes, beaches, recently harvested forests, burnt-


over areas, logged areas, rocky outcrops, rocky barrens, 


grasslands, pastures, peat bogs, marshes, lakeshores, and river 


banks; also inhabits mixed and coniferous forests 


-Protected under the Species at Risk Act (Schedule 1), the 


Migratory Birds Convention Act, 1994 and the Nova Scotia 


Endangered Species Act 


-Confirmed sightings ~ 4 km south of the site (BSC 2014) 
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Olive-sided 


flycatcher 


Contopus cooperi -Last COSEWIC designation (Nov 2007): threatened 


-Breeds in scattered locations throughout most of forested 


Canada 


-Most often associated with open areas containing tall, live 


trees or snags for perching 


-Protected under the federal Species at Risk Act (Schedule 1) 


and the Migratory Birds Convention Act, 1994 


-Confirmed sightings ~ 4 km south of the site (BSC 2014) 


 


Table 15. Species of Special Concern in Nova Scotia and the Atlantic Ocean 


Note: Unless otherwise specified, the information in the following table was derived from the Species at 


Risk Public Registry (Nova Scotia Canada 2016) 


COMMON NAME SCIENTIFIC NAME COMMENTS  


Species of Special Concern   


Atlantic wolffish Anarhichas lupus -Last COSEWIC designation (Nov 2012): special concern 


-Primarily inhabits the cold, deep waters of the continental 


shelf; prefers rocky or hard clay bottoms and uses areas with 


sandy or muddy bottoms only occasionally 


-Protected under the federal Species at Risk Act (Schedule 1) 


-May be present in the study area 


 


 


 


 


 


 


 


 


 


 


Fin whale Balaenoptera physalus -Last COSEWIC designation (May 2005): special concern 


-Associated with low surface temperatures and oceanic fronts 


during summer months; found from close inshore to well 


beyond the shelf break 


-Protected under the federal Species at Risk Act (Schedule 1)  


Harbour porpoise Phocoena phocoena -Last COSEWIC designation (Apr 2006): Special concern 


-Sometimes frequents bays and harbours, particularly during 


summer 


-Protected from certain activities under the Marine Mammal 


Regulations of the Fisheries Act -Protected by Species at Risk 


Act Schedule 2  


Humpback whale Megaptera novaeangliae -Last COSEWIC designation (May 2003): not at risk 


-Humpback whales form distinct populations and 


live close to coastlines 


-SARA schedule 3  
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Rusty blackbird Euphagus carolinus -Last COSEWIC status (Apr 2006): Special 


concern  


-The breeding range of the rusty blackbird includes a vast 


portion of Canada; a very small number of rusty blackbird’s


winter, albeit sporadically, in the southern part of most


Canadian provinces  


-Protected under the federal Species at Risk Act (Schedule 1)  


-Confirmed sightings near the aquaculture site (BSC 2014)   


Short-eared owl Asio flammeus -Last COSEWIC designation (Apr 2008): Special 


concern  


-Breeds sporadically in arctic areas, coastal marshes, and 


interior grasslands where voles and other small rodents 


proliferate 


-Occasionally seen in coastal areas of Atlantic Canada 


-Confirmed sightings ~ 4 km south of the proposed site  


Sowerby’s beaked whale Mesoplodon bidens Last COSEWIC designation (Nov 2006): special concern-This 


species is most often sighted in deep water, along the 


continental shelf edge and slope; only rarely seen in coastal 


waters 


-Protected under the Marine Mammal Regulations of the 


Fisheries Act 
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Table 16. Species with no SARA Status but with COSEWIC Designation in Nova Scotia and the Atlantic 


Ocean 


Note: Unless otherwise specified, the information in the following table was derived from the Species at 


Risk Public Registry (Nova Scotia Canada 2016) 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Species with no SARA status  


American eel Anguilla rostrate -Last COSEWIC designation (May 2012): threatened 


-Canadian range includes all fresh, estuarine, and coastal 


marine waters that are accessible to the Atlantic Ocean 


-Blockage of migratory streams is a major threat to 


the species 


American plaice Hippoglossoides 


platessoides 


-Last COSEWIC designation (Apr 2009b): threatened 


Atlantic bluefin 


tuna 


Thunnus thynnus -Last COSEWIC designation (May 2011): endangered 


-Occurs in the western Atlantic from Newfoundland to the 


Caribbean Sea; actively fished in Canadian waters from July 


through December over the Scotian Shelf (COSEWIC 2011a) 


Atlantic cod 


(Southern 


Population) 


Gadus morhua -Last COSEWIC designation (Apr 2010): endangered 


-Atlantic cod inhabit all waters overlying the continental 


shelves of the Northwest and the Northeast Atlantic Ocean 


-Commercial fishing is ongoing and contributes to decline; 


there is evidence of an unexplained increase in natural 


mortality in the 4X portion of the designatable unit 


Atlantic salmon 


(Nova Scotia 


Southern Upland 


population) 


Salmo salar -Last COSEWIC designation (Nov 2010): endangered 


-Acidification of freshwater habitats by acid rain is a major 


threat as is poor marine survival related to incompletely 


understood changes to the marine ecosystem (ASF 2016a) 


-The Annapolis, Round Hill, Moose, Bear, and Acacia Brook 


Rivers are listed as present salmon rivers and the Lequille as 


extirpated (ASF 2016b) 







 November 2017 


 


Rattling Beach NS1039   Kelly Cove Salmon 


Finfish Marine Aquaculture Development Plan    134 North Street 


   Bridgewater NS B4V2V6 
-86- 


Atlantic sturgeon 


(Maritime 


Populations) 


Acipenser oxyrinchus -Last COSEWIC designation (May 2011): threatened 


-Occurs in rivers, estuaries, near-shore marine environments, 


and shelf regions to at least 50 m depth along the Atlantic coast 


of North America (COSEWIC 2011b) 


Bank swallow Riparia riparia -Last COSEWIC designation (May 2013): threatened 


-In the Maritimes, it is most common and widespread on Prince 


Edward Island and the Northumberland Coast of New 


Brunswick and Nova Scotia 


-Bird Studies Canada records indicate bank swallows have 


been observed around Annapolis Basin (BSC 2014) 


Barn swallow Hirundo rustica -Last COSEWIC designation (May 2011): threatened 


-Protected under the Migratory Birds Convention Act, 1994 


-Bird Studies Canada records indicate confirmed occurrences 


of barn swallows on the shore nearest the aquaculture site (BSC 


2014) 


Basking Shark 


(Atlantic 


population) 


Cetorhinus maximus -Last COSEWIC designation (Nov 2009): special concern 


-Uses coastal, temperate waters (COSEWIC 2009c) 


-Mortality caused by fishing by-catch and boat strikes are cited 


as the major threats to the species (COSEWIC 2009b 


Blue shark Prionace glauca -Last COSEWIC designation (Apr 2006): special concern 


-In Atlantic Canada, they are regularly found in almost all 


waters but are most often encountered offshore; fishing by-


catch is the largest threat (COSEWIC 2006) 


Eastern wood peewee Contopus virens Last COSEWIC designation (Nov 2012): special concern 


Bird Studies Canada (2014) considers occurrences of the bird 


in the area to be possible 


Killer whale (Northwest 


Atlantic population) 


Orcinus orca -Last COSEWIC designation (Nov 2008): special concern 


-Northwest Atlantic distribution includes Nova Scotian waters 


(COSEWIC 2008) 
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Loggerhead sea turtle Caretta caretta -Last COSEWIC designation (Apr 2010): endangered 


-Routinely found in Atlantic Canadian waters; usually 


associated with the warmer offshore waters of the Gulf Stream 


(COSEWIC 2010b) 


Peregrine Falcon (anatum 


subspecies) 


Falco peregrinus anatum -Last COSEWIC designation (Apr 2007): non-active -Prefer 


open habitats, such as sea coasts, for hunting 


-Protected under the Nova Scotia Endangered Species Act 


-Protected by the Convention on International Trade in 


Endangered Species of Wild Fauna and Flora (Appendix I) 


Porbeagle shark Lamna nasus -Last COSEWIC designation (May 2014): Endangered 


-Can be found from the coast to the open sea migrating annually 


to further inshore; seasonally ranging from the Scotian shelf 


and Bay of Fundy to Newfoundland on the continental shelf 


occasionally close to shore 


-Is protected by the Oceans Act and by the Fisheries Act under 


the terms of the Atlantic Fishery Regulations, 1985 


-Target fishing and by-catch of longline fisheries has resulted 


in the population decline, and still continues  


-Currently no fisheries management measures for this species 


Shortfin mako 


(Atlantic 


population) 


Isurus oxyrinchus -Last COSEWIC designation (Apr 2006): threatened 


-Found in both inshore and offshore waters 


-COSEWIC identified fishing, pelagic long-lining in particular, as 


being the most significant threat to the species; no directed 


fishery for shortfin mako in Atlantic Canada, but it is caught as 


by-catch in other pelagic fisheries and is sought after for sport 


fishing 


-Managed under the Canadian Atlantic Pelagic Shark Integrated 


Fisheries Management Plan which allows for an unrestricted 


by-catch along with 100% dockside monitoring 
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Smooth skate 


(Lauranian-Scotian 


population) 


Malacoraja senta -Last COSEWIC designation (May 2012): special concern 


-One of the smallest species of skate endemic to the western 


North Atlantic (Natanson et al. 2007) 


-By-catch mortality contributes to population decline


(Natanson et al. 2007) 


-No direct fisheries for this species, however captured as by-


catch in fisheries directed towards groundfish (Fisheries and 


Oceans Canada 2015d) 


-Population of the Laurentian-Scotian has accounted for 90% of 


the smooth skates in Canada, while covering 70% of the 


Canadian smooth skate range (Fisheries and Oceans Canada 


2015d) 


-Area of abundance along the Scotian Shelf has drastically 


declined since 1970 (Fisheries and Oceans Canada 2015d) 


Spiny dogfish Squalus acanthias -Last COSEWIC designation (Apr 2010): special concern 


-Inhabits Canadian waters ranging from Newfoundland to the 


Scotian Shelf, approximately 10 to 20% of those on the Scotian 


Shelf migrate south in the fall, returning in the spring (BIO 


2015a) 


-Widely distributed in temperate regions of the world’s oceans 


and appears to be a habitat generalist; subject to both targeted 


and by-catch fishing mortality (COSEWIC 2010c) 


-Target of direct fisheries in Atlantic Canada (Fisheries and 


Oceans Canada 2015) 


Thorny skate Amblyraja radiata -Last COSEWIC designation (May 2012): special concern 


-One of the most common skates in the Northwest Atlantic (BIO 


2015b) 


-Both a target of directed fisheries and caught as by-catch, 


although directed fisheries along the Scotian Shelf stopped in 


2005 (BIO 2015b) 


-Regarded as over fished and landing of this species is 


prohibited throughout the Gulf of Maine (BIO 2015b) 


White hake Urophycis tenuis -Last COSEWIC designation (Nov 2013): threatened 


-Adjust their depth distribution to find temperatures in the 


range of 4 - 8°C (COSEWIC 2013a) 
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Winter skate (Georges 


Bank- Western Scotian 


Shelf-Bay of Fundy 


populations) 


Leucoraja ocellata -Last COSEWIC designation (May 2015): special concern 


-Estimated to have declined by 90% since 1970, now at a 


historic low (IUCN 2009) 


-Caught as by-catch in groundfish targeting fisheries (IUCN 


2009) 


-Bottom-dwelling species usually found on sand and gravel and 


at depths less than 111 m (COSEWIC 2005) 


-Landings under quota control on the Scotian Shelf (IUCN 


2009) 


 


5.3 Impacts to Other Users Including Wildlife 


5.3.1 Critical Habitat and Mitigation Plans for Wildlife 


Atlantic Whitefish 


Atlantic whitefish are protected under the federal Species at Risk Act (Schedule 1). The Nova Scotia Fishery Regulations 


under the Fisheries Act prohibit the taking of Atlantic whitefish from all provincial waters by any method at any time of 


the year. This species is also protected under the Nova Scotia Endangered Species Act. Under this Act, it is prohibited to 


kill, harm or collect this species. While the Mersey River is not listed as habitat for the Atlantic whitefish, there are reports 


of Atlantic whitefish moving along the shores of Liverpool Bay towards the Mersey River (C. Reynolds, pers. com.). Neither 


KCS nor any of its employees will attempt to harm or capture Atlantic whitefish. 


Leatherback Sea Turtle 


The leatherback sea turtle is protected under the Species at Risk Act, which makes it an offense to kill, harm, harass, 


capture or take any individuals of a listed species. KCS will comply by these rules. If a leatherback sea turtle is spotted by 


any of the crew working on the aquaculture site, the Marine Animal Response Society (MARS) will be contacted at 


1.866.567.6277 and given details of the sighting.  


In 2006, the Atlantic Leatherback Turtle Recovery Team published a recovery strategy for the turtles in Atlantic Canadian 


waters. The recovery strategy document listed entanglement in commercial fishing gear, vessel collision from recreational 


boating and other ship traffic, marine pollution and oil and gas exploration and development as potential threats 


contributing to mortality. A summary of the gear types thought to be the highest risk for entanglement included longline, 


gillnet, traps and pots. Aquaculture gear was not mentioned in the document, but it stands to reason that aquaculture 


equipment, including all lines, should be kept in good working order. 


Migratory Birds 


Most species of birds in Canada are protected under the Migratory Birds Convention Act, 1994. Under the Migratory Birds 


Regulations (C.R.C., c. 1035), it is an offense to disturb, destroy or take a nest, egg, or shelter of a migratory bird, or possess 


a live migratory bird, or the carcass, skin, nest or egg of a migratory bird except under the authority of a permit. KCS 


personnel will abide by the Migratory Birds Convention Act and the associated regulations. 
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Piping Plover 


Suitable piping-plover habitat can be approximated as a beach with the following attributes: a gently sloping foredune, 


wide stretches of beach that afford protection from flooding during high water, sand and/or gravel and/or cobble 


substrate, and a lack of vegetation (Environment Canada 2012b). A number of sites in Nova Scotia have been identified as 


meeting these criteria. Distribution often fluctuates due to changes in habitat. These changes may include, but are not 


limited to, beach width, composition of substrate, feeding areas, vegetation coverage, and human disturbance (COSEWIC 


2013b). There is no known piping-plover beach near the proposed aquaculture site. 


The piping plover is protected under the Species at Risk Act and the federal Migratory Birds Convention Act. KCS employees 


of the proposed aquaculture site will not kill, harm, or collect adults, young, or eggs of the piping plover. 


Sharks 


No federal or provincial laws explicitly protect white sharks in Canadian waters (COSEWIC 2006). In Atlantic Canada, there 


are only three directed shark fisheries. One is a recreational fishery for the blue shark which is primarily in the form of 


annual derbies; the others are commercial fisheries aimed at the porbeagle shark and spiny dogfish (Canadian Shark 


Research Laboratory 2012). The practice of finning, removing, and retaining the fins and discarding the remainder of the 


shark at sea, was banned in Canadian waters in 1994 (Fisheries and Oceans 2002). KCS personnel will not attempt to 


attract, capture or harass any sharks in any way. 


Whales 


Blue whales are protected under the Marine Mammals Regulations of the Fisheries Act. KCS will comply with these 


regulations and will not attempt to harvest, kill, or harass any blue whales (or any other whales, such as right whales) that 


are seen during aquaculture activities. Should any whale in distress be noted by any of the crew members at the 


aquaculture sites, the Marine Animal Response Society (MARS) will be contacted at 1.866.567.6277 and provided with 


details of the sighting. Vessels servicing the site will travel at a maximum speed of 9 knots in order to prevent damaging 


collisions between whales and aquaculture service vessels. This is below the recommended speed set by NOAA Fisheries 


Service for ships travelling through known whale areas (i.e. 9.9 knots). 


5.3.2 Impacts to Other Users 


5.3.2.1 Right to Navigation 


The following figures provide information regarding navigation routes that are used by KCS while servicing the Rattling 


Beach aquaculture site (Figure 47). The layout of on-site equipment is provided in Figures 48-50. 
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 Marine chart showing KCS vessel route from Rattling Beach to the Digby Government Wharf. 
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 Rattling Beach site development plan showing cage configuration. 
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 Rattling Beach cross-sectional plan A. 
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 Rattling Beach cross-sectional plan B.
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5.3.2.2 Esthetics 


Rattling beach site is an existing site. The requested boundary amendment does not affect the visual appearance of the 


site. 


5.3.2.3 Bird Activity 


Any activity on the water, which includes fishing and aquaculture, can result in an increased number of opportunistic birds 


such as seagulls. These birds can become a nuisance for adjacent property owners and tourists travelling in and around 


the basin. The site will continue to discourage deterring birds by using bird nets over the cages as well as maintaining the 


feed in closed containers. 


5.4 Impacts by Other Users Including Wildlife 


5.4.1  Wildlife 


Due to the environment in which KCS operates, wildlife interactions will be unavoidable – both positive or neutral and 


negative (predator).  Positive or neutral interactions may require management notification if the species is listed on a 


Species At Risk list or other similar document.   


Negative or predator interactions should be noted to determine if there is an increase or decrease in activity.  If a predator 


is persistent or there is the potential for endangerment of employees, deterrence methods may be required.  Any 


interaction, whether intentional or accidental, must be reported.  Interactions with birds and predators at a marine finfish 


site are to be avoided.  Unwanted attention from birds and predators, such as seals, endangers the wildlife themselves, 


can present a nuisance to workers, may stress the fish, and may pose biosecurity and fish health risks. 


Predator deterrence is a key to containment management.  Predator exclusion using netting include predator netting, bird 


nets, shark guards, and containment nets.  Site mortalities are to be contained in secure, closed containers and removed 


promptly from the site.  The containers are to be checked daily to ensure mortality containment integrity.  Feed is to be 


stored inside, or if outside, covered with tarps or stored inside a tub with a securely fastened lid.  Routine and daily 


examinations of dead and live fish are conducted to inspect for signs of predator attack, and any are noted.  Divers are 


called in when deemed necessary to verify net integrity below water if predator problems are detected. 


To deter birds and to mitigate against interactions, each cage containing fish are equipment with a bird stand and net for 


the duration of the grow-out.  These stands and nets remain in place during the production schedule but may be 


temporarily lifted during activities such as mortality dives, net washing, fish transfers or treatments. 


Measures taken to protect fish from predators are always carried out in a manner that considers predator welfare and 


does not endanger the predator population; however, if a predator cannot be deterred and is threatening the security of 


the containment, it may be dispatched in accordance with Government Policy and Saltwater Management consent. 


The Wild Life Interaction Plan contains prevention and control measures for wildlife (Appendix E.) 
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5.4.2 People Interaction 


Interaction with people outside of KCS for the marine site is inevitable.  Use of the Digby Government Wharf and the 


proximity of the site to Digby contribute to this.  Interactions with people and organizations outside of KCS can raise 


biosecurity concerns, pollution concerns and potential safety concerns for site staff.  


Biosecurity is a key component to managing the risk of pathogen spread.  Biosecurity helps mitigate outbreaks of disease 


through the control of personnel, traffic, vehicles, biologics, and equipment.  Biosecurity standard operating procedures 


must be developed and utilized to mitigate risk and to manage activities in such a way to reduce stress of animals and to 


reduce the potential for pathogen spread.  Biosecurity must be considered within all procedures and must be addressed 


within procedural descriptions.  All sites have a wharf usage biosecurity procedure which considers other users of the 


wharf.   


Also, the potential for pollution from other industries within the Annapolis Basin exists. Bay Ferries operate a ferry terminal 


near the site and a fish processing plant is located nearby.   


Water quality is monitored based on the uncertainty of natural cycles and processes such as seasons, thermoclines, 


weather, haloclines, algal blooms, etc., but also provides information on water quality as it relates to man-made factors.  


Monitoring specific water parameters will aid the farmer in preparedness for dealing with health issues, assist with feeding 


regimes, and allow mitigative actions to be taken when conditions are less than optimum.  Aquaculture license holders 


will be responsible for monitoring oxygen and temperature on a daily unless weather conditions do not permit water 


quality monitoring. 


Although environmental parameters such as low oxygen and high or low temperatures and algae levels cannot be 


controlled in a marine finfish operation, a site must have emergency plans in place to respond to such environmental 


parameters when they reach levels that may affect fish health and welfare.  To better understand oxygen and temperature 


levels at the site, VEMCO temperature and oxygen sensors will be deployed at the farm - these will provide staff with real-


time data 24 hours per day. 


Mitigation plans are in place for the possibility of water quality issues related to oxygen, temperature, and algae. 


Visitors to the Rattling Beach site are welcomed and are expected to follow basic biosecurity and health and safety (H&S) 


rules.  This aids in ensuring that all parties on the site remain safe.  The Site Manager should confirm with the Area Manager 


that a visitor(s) has approval to be on site if the Site Manager was not previously informed.  All visitors must sign the log 


book.  Visitors must change their footwear prior to stepping on site, rubber boots will be provided from the office.  All 


visitors must wear a PFD provided by the office to the site and while on site and the use of footbaths and proper hygiene 


is mandatory.  By adhering to strict biosecurity, H&S, and visitor protocols, KCS provides a safe working environment for 


employees, visitors, and the fish on site. 


KCS operates under a detailed Safety Management System (SMS).  The SMS contains procedures for dealing with 


Emergency Preparedness and Transportation.  An emergency is classified as any situation that has the potential to cause 


harm to any employee, visitor or infrastructure on site.  
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Section 6: The Public Right of Navigation 


6.1 Navigation Protection Act Approval 


6.1.1 Notice of Works 


Transport Canada requires a notice of works form in order to notify the Navigation Protection Program (NPP) regarding a 


proposed or existing work in navigable water. A completed and signed notice of works form with supporting 


documentation was submitted to Transport Canada on October 20th, 2016 under NWP File # 8200-94-3045. Acker & 


Doucette Surveying Inc. produced the aquaculture site development plans submitted with the signed notice of works. The 


plans include: 


a. Proposed navigation aid limits to demonstrate the extent of the marine aquaculture site as well as 


adjacent parcels of land to the north and south of the lease. Property identification number (P.I.D. #) with 


corresponding owner names and addresses are also outlined in the plans; 


b. Depiction of the basic seafloor topography within the proposed lease boundaries; 


c. Demonstration of anchors, cages, and grid/mooring configuration location within the proposed lease 


boundaries; 


d. Lateral and longitudinal cross sections demonstrating cage infrastructure, anchor blocks, mooring lines 


and seafloor profile. 


Each plan indicates the exact location of the proposed lease, legal lease site number and position of the lease. See 


Appendix C for the complete Notice of Works Package. 


6.1.2 Transport Canada Approval Package 


Transport Canada granted Kelly Cove Salmon Ltd. approval for Rattling Beach #1039 under the Navigation Protection Act 


on January 11th, 2017. The Minister of Transport approved the placement of the aquaculture facility as per the submitted 


development plans. Within the approval, Transport Canada outlined standard terms and conditions whereby all anchorage 


systems, gear and associated work must remain within the site boundaries, specific buoy markers are to be installed and 


maintained, and should any material/equipment drift from the boundaries, it must be immediately marked with a 


cautionary light and radar reflector and promptly removed or returned to maintain right of navigation. 


See Appendix D for complete Transport Canada Approval package. 


6.1.3 Project Description 


The proposed lease incorporates all aquaculture-related gear, above and below the water line, therefore alterations to 


the grid are not required. Installation of specific buoy markers outlining the lease area is complete as per Transport 


Canada’s approval package (Section 6.1.2).  
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Section 7:  The Sustainability of Wild Salmon 


7.1 Identification of Local Salmon Populations 


The Rattling Beach marine aquaculture site is located in the range of the Nova Scotia Southern Upland Population of 


Atlantic salmon. The Southern Upland region of Nova Scotia is divided into three salmon fishing areas: SFA 20, SFA 21, and 


part of SFA 22 (Fig. 51). The marine aquaculture site in Annapolis Basin is located in SFA 22. 


The abundance of Atlantic salmon in the Maritimes Region has been in decline for over 20 years leaving populations in 


many rivers to become extirpated or listed endangered under the Species at Risk Act (SARA). A region-wide electrofishing 


survey conducted in 2000 found salmon in 28 of 52 rivers surveyed (54%) whereas a similar survey conducted in 2008 and 


2009 found salmon in only 21 of 54 rivers surveyed (39%) (Fisheries and Oceans 2011). The pH of water samples collected 


in the 1980s and 1990s indicated that several rivers in Nova Scotia were partially to heavily acidified (Lacroix and Knox 


2005, Gibson et al. 2009, Fisheries and Oceans 2011). River acidification is recognized as a major factor in the survival of 


Atlantic salmon in Nova Scotia. 


All Atlantic salmon index populations within Department of Fisheries and Oceans (DFO) Maritimes Region were assessed 


to be well below conservation (egg) requirements in 2014. Southern Upland (SU) and Outer Bay of Fundy (OBoF) Atlantic-


salmon populations remain critically low; adult salmon returns to the LaHave River (SU), the Saint John River upriver of 


Mactaquac Dam, and the Nashwaak River (OBoF) remain among the lowest returns on record with estimated egg deposits 


ranging between 2 and 4% of conservation requirements in 2014 (Fisheries and Oceans Canada 2015e). In 2016, 


assessment of the index population for SFA 21– Lahave River Salmon population above Morgan Falls, indicate that the egg 


deposition and parr densities were below conservation requirements (DFO 2017c). 


In November 2010, COSEWIC designated the Outer Bay of Fundy, Inner Bay of Fundy, Nova Scotia Southern Upland, and 


Eastern Cape Breton population assemblages as endangered (Fisheries and Oceans Canada 2011). However, the SARA 


status is “no status, no schedule”. Within SFA 19 to 23, all rivers have been closed to recreational fishing as of 2010 (DFO 


2017c). These rivers are all over 100 km away from the proposed aquaculture site (ASF 2016b). 


The Salmon Atlas and the Atlantic Salmon Federation (Figs. 52-53) count five salmon rivers feeding into the Annapolis 


Basin: Annapolis River, Round Hill River, Moose River, Bear River, and Acacia Brook; the Lequille River is considered 


extirpated (ASF 2016b). Other nearby rivers that flow into Saint Mary’s Bay include the Boudreau and Meteghan rivers, 


which both also have wild salmon (ASF 2016b). The aquaculture site under boundary amendment application is located 


approximately 4 and 6 km from the mouths of Acacia Brook and Bear Rivers, respectively, the nearest identified wild 


salmon rivers. 
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 Atlantic Salmon Fishing Areas of Atlantic Canada 


Note: Figure was sourced from the Fisheries and Oceans (2015e). White, numbered circles identify 


designated Salmon Fishing Areas. 
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 Atlantic Salmon Rivers of Nova Scotia According to The Salmon Atlas 


Note: Figure was sourced from The Salmon Atlas (2016). 
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 Present Atlantic Salmon Rivers of Nova Scotia 


Note: Figure was sourced from the Atlantic Salmon Federation (2016a) 


7.2 Support of the Sustainability of Wild Salmon 


7.2.1 Potential Impacts to the Wild Salmon Population 


To reduce potential impacts to the wild salmon population, the Atlantic Salmon Federation (ASF) recommends placement 


of marine cages away from the mouths of Atlantic salmon rivers, emphasis on sustainable aquaculture with minimal 


environmental effects and disease transfer, as well as increased containment protocols. 


ASF’s review on marine cage aquaculture states escapes are inevitable due to “equipment failure due to accidents, 


predators, storms and high wave action, or vandalism” which has resulted in identification of farmed salmon in rivers 


within Maine and Newfoundland (ASF 2013).  The main concerns regarding escapees include interbreeding with wild stock 


which can reduce fitness of the wild population as well as competition for freshwater habitat.  ASF stresses the need for 


transparency regarding escapee events.  Government and industry should communicate pertinent information 


immediately to the public and local community groups. 
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ASF outlines concern for wild salmon migrating in the area of a marine aquaculture facility, due to increased risk of disease 


transfer to wild populations, specifically Infectious Salmon Anemia (ISA) and sea lice.  To reduce the risk of disease transfer, 


ASF suggests immediate industry response is required to reduce disease transfer.  However, the use of chemicals such as 


SLICE and hydrogen peroxide to treat sea lice outbreaks continues to be a point of contention due to the potential release 


into the marine waters and impacts on the health of crustaceans (ASF 2013).  


Refer to Section 7.2.3 – Mitigation Efforts and Regulatory Requirements for information regarding containment protocols, 


disease management and environmental monitoring which support the sustainability of wild salmon.  


7.2.2 Restoration Efforts 


NSLC Adopt a Stream program (2017) has engaged over 35 Nova Scotia community-based groups to participate in 


restoration of steam habitats.  Supports include remediation of culverts, re-establishing fish passage ways and planting 


streamside trees to prevent erosion.  Adopt a Stream program indicates two (2) restoration efforts near the Annapolis 


Basin.  The first is the L’sitkuk watershed (the Bear River) which is scheduled to undergo restoration to support aquatic 


connectivity and spawning pools through updating digger logs, liming, repair damage to culverts, and collect water quality 


data.  The community group involved with this project is the Bear River First Nation group. The other restoration effort is 


currently underway within the Annapolis River Watershed.  Restoration of fish passageways and habitat enhancement is 


being guided by the Clean Annapolis River Project (CARP) group in collaboration with members of the Bear River First 


Nation. This project will install digger logs and deflectors to enhance the habitat quality as well as remove debris, install 


tailwater control/baffles, barriers and chutes. Restoration efforts will benefit a variety of species including salmon, trout, 


striped bass and eel.   


The aquaculture site, Rattling Beach #1039, will have no foreseeable impact on the restoration efforts in the Annapolis 


Basin and Digby area. 


KCS is actively searching for wild salmon restoration collaborations in Nova Scotia. 


7.2.3 Mitigation Efforts and Regulatory Requirements 


Several mitigation measures can be employed to reduce the potential impacts of salmon aquaculture on wild salmon 


populations. A list of priority objectives to reduce the risk of interactions between wild and farmed salmon was provided 


by DFO (1999). They are as follows: 


1) Improved containment, including the development and implementation of Code of Practice, contingency plans, 


and a reporting system for escapees 


2) Improved fish health management, including completion and implementation of provincial Codes of Practice, 


including contingency plans and a reporting system for specified diseases 


3) Upgrading policy for introductions and transfers of fishes and improving related enforcement 


4) Enhancing education and training of aquaculture workers, particularly relative to containment and 


farm/hatchery management 


5) Ensuring the maintenance of wild stocks at or above their conservation requirements 
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6) Continuing the use of local stocks as donors, where possible, for currently practiced aquaculture, or using other 


strains if rendered sterile or properly contained, and 


7) Continue incorporating risk analysis into the review process for the location of hatcheries and salmon farms. 


Aquaculture license holders of marine finfish must operate to comply with the Aquaculture Management Regulations for 


Nova Scotia (Schedule A – Regulations Respecting Aquaculture Management made by the Governor in Council under 


Section 4 Chapter 25 of the Acts of 1996, the Fisheries and Coastal Resources Act).  A detailed Farm Management Plan 


(FMP) is required to outline the company’s policies for fish health management, containment management, farm 


operations and environmental monitoring.  The FMP is reviewed by Nova Scotia’s Department of Fisheries and 


Aquaculture to ensure compliance to the Aquaculture Management Regulations.  KCS policies outlined in the FMP address 


priority objectives 1, 2, 4, and 6, as listed above, to reduce the potential impacts of salmon aquaculture on wild salmon 


populations.  Points 3, 5, and 7 are beyond the control of KCS.  The FMP, in part or in whole, will be made available upon 


request by DFA or other parties. 
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Section 8.  The Number and Productivity of Other Aquaculture Sites in the Public Waters Surrounding 


the Proposed Aquacultural Operation 


8.1 Identification of Other Aquaculture Sites 


There are nine (9), aquaculture sites less than 15 km from the Rattling Beach site; two are marine finfish (Atlantic salmon), 


one is licensed for halibut (#1302), one for quahog (#1228), five for soft-shell clam (#1343, 1338, 1342, 1339, 1340) and 


one is for mixed species of sea/bay scallop, American Oyster, and European Oyster (#1042; Fig. 49, Table 15). The Atlantic 


salmon farms nearest to the site are both owned by KCS; however, only one (#1040) is operational. 


 
 Marine Chart Showing Other Aquaculture Operations 


Note: Figure was sourced from the Department of Fisheries and Aquaculture (2016) 
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Table 17. Distance from Rattling Beach #1039 to nearby finfish and shellfish aquaculture sites 


Site # 
Distance to Rattling 


Beach (km) 
Species Owner 


1302 2.2 Halibut Pronet Micro Systems Inc. 


1343 2.2 Soft-shelled clam Innovative Fisheries Products 


1041 2.7 Atlantic salmon Kelly Cove Salmon 


1040 2.8 Atlantic salmon Kelly Cove Salmon 


1042 3.9 


Sea scallop, bay scallop; 


American oyster; European 


oyster 


Innovative Fisheries Products 


1338 5.9 Soft-shell clam Innovative Fisheries Products 


1342 6.6 Soft-shell clam Innovative Fisheries Products 


1339 7.5 Soft-shell clam Innovative Fisheries Products 


1340 11.1 Soft-shell clam Innovative Fisheries Products 


1228 14.2 Quahog Innovative Fisheries Products 


 


8.2 Interactions with Other Aquaculture Operations 


This site is not part of an Aquaculture Management Area (AMA) for the purpose of managing the health of aquatic animals 


in the area as we are the sole Atlantic salmon producer in the Production Area. 


We do however, operate a company managed stocking/harvesting plan that follows similar principles to an AMA. 


8.2.1 Environmental Conditions 


The water within Annapolis Basin is continually circulated and flushed as a result of a significant tidal range. Based on 


Canadian Hydrographic Service Tide Tables (Fisheries and Oceans Canada 2017f) for Digby (Station #325), the predicted 


highest high tide for 2017 is 9.4 m and the lowest low tide is -0.4 m, giving a maximum tidal range of 9.8 m. Typically, the 


tidal range is between 6 and 9 m. 


Collection of local current speed and direction data throughout the water column was carried out between June 29 and 


August 4, 2016 using a 600-kHz Acoustic Doppler Current Profiler (ADCP) deployed by NSDFA. Most of the water flowed 


towards the NNE. Recorded current speeds demonstrated 18 to 24 cm/s near the seafloor, 24 to 36 cm/s mid-water 
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column and the greatest currents at the surface. With significant currents and flow directed towards the mouth of the 


basin, a significant interaction with other aquaculture operations as a result of onsite activity, is unlikely. 


Annual environmental monitoring of Rattling Beach is conducted in accordance to the Department of Fisheries and 


Aquaculture’s Standard Operating Procedures for Environmental Monitoring of marine Aquaculture Sites in Nova Scotia. 


Rattling Beach has returned Oxic classifications for the last two production cycles, indicating this site is stocked and 


managed sustainably. 


8.2.2 Boat Traffic and Wharves 


Site #1039 is located on the western side of the Annapolis Basin, near the mouth of the Digby Gut channel. All the 


aquaculture operations in Annapolis Basin, including Rattling Beach, are situated near the shore. Farm gear and structures, 


when marked in accordance to NPP approval, do not pose a navigation risk or impedance. 


The Port of Digby Fishermen’s Wharf accommodates community vessels including fishing vessels as well as working vessels 


Kelly Cove Salmon Ltd. sites, Victoria Beach (#1040) and Rattling Beach (#1039) (Figure 55). 


Within the production cycle, disease, including parasites are spread by the movement of live fish, both farmed and wild, 


the movement of dead fish, human or animal movement between farms, equipment transfers and those naturally 


occurring in the water column are minimized through the following good management biosecurity practices.  Footbaths 


are to be used upon entering and exiting the site vessel.  All equipment will be disinfected prior to being introduced to the 


Rattling Beach site.  Site crew are aware of internal biosecurity protocols regarding staff and equipment movement from 


site to site and from public locations to the site. 


Visitors to the Rattling Beach site are welcomed and are expected to follow basic biosecurity and health and safety rules.  


The Site Manager should confirm with the Area Manager that a visitor(s) has approval to be on site if the Site was not 


previously informed.  If a certain site has a fish health concern, visitors will not be allowed to visit the site – unless granted 


permission by Saltwater Management or the Fish Health Manager.  All visitors must sign the log book.  Surprise visitors 


such as Government inspectors should also be reported to Management.  Visitors must change their footwear prior to 


stepping on site, rubber boots will be provided from the office.  Special exemptions may be given in the instances of 


surprise inspections or large group tours or if the visitor(s) are low risk and will not be handling fish or involved in farming 


operations.  All visitors must wear a PFD provided by the office to the site and while on site and the use of footbaths and 


proper hygiene is mandatory.
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 Current and Historic Wharves and Boat Landings Near Rattling Beach Aquaculture Site
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8.2.3 Shellfish and Atlantic Salmon Aquaculture 


A total of seven (7) shellfish and two (2) active Atlantic salmon net pen aquaculture sites are present in the Annapolis 


Basin (Figure 1). There are no direct interactions between shellfish and Atlantic salmon aquaculture, specifically related 


to disease transfer. 
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List of Contacts 


Contact 


Name 
Affiliation E-mail Phone  


Date of  


Contact 


Reason for 


Contact 


Justin 


Huston 
NSDFA hustonje@gov.ns.ca  


(902) 


424-


2996 


May 11, 


2007 


Rockweed 


harvesting 


David 


MacArthur 


Environment 


Canada 
David.MacArthur@eg.gc.ca  


(902) 


426-


6296 


Jul 5, 


2016 
Shellfish Areas 


Carl 


MacDonald 
DFO Carl.MacDonald@dfo-mpo.gc.ca  


(902) 


426-


1488 


Sep 28, 


2011 
Fisheries 


 


Nova Scotia 


Federation of 


Anglers & 


Hunters 


http://www.nsfah.ca/contact/  


 


 


Oct 11, 


2017 


Recreational 


Fisheries 


Colin 


O’Neil 


DFO – Policy 


& Economics 
Colin.ONeil@dfo-mpo.gc.ca 


(902) 


426-


6296 


Oct 18, 


2016 
Fisheries 


Frank 


Quinn 


DFO – Area 


Director 
Frank.Quinn@dfo-mpo.gc.ca 


(867) 


393-


6719 


Oct 10, 


2017 


Aboriginal 


Fisheries 


Wendy 


Vissers 
NSDFA Wendy.Vissers@novascotia.ca  


(902) 


526-


3617 


Oct 4, 


2016 


Rockweed 


licences 


Sean 


Weseloh 


McKeane 


Communities, 


Culture and 


Heritage 


Sean.WeselohMcKeane@novascotia.ca 


  


(902) 


424-


6475 


Jun 12, 


2016 


Archaeological 


resources 
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1.0  INTRODUCTION  
The following baseline report and attached video have been prepared by SIMCorp for 


Kelly Cove Salmon Ltd. to summarize the findings of the formal baseline environmental 


survey required as part of the application for a boundary amendment of Rattling Beach 


(#1039). Marine aquaculture site #1039 is located on the western shore of the Annapolis 


Basin, near the mouth of Digby Gut channel in Digby County (Fig. 1). This area is shown 


on CHS chart #4396.  The current lease has dimensions of approximately 160 x 460 x 


210 x 460 m with an area of approximately 8.74 ha (Table 1).   


 


Figure 1 – Current Rattling Beach (#1039) location in Annapolis Basin 
 


 
 


 


Table 1 – Current boundary and center coordinates of Rattling Beach (#1039) 


SITE COORDINATES (NAD 83) 


Corner Latitude Longitude 
1 44o 39’ 20.34” 65o 45’ 27.36” 
2 44o 39’ 20.40” 65o 45’ 20.10” 
3 44o 39’ 08.76” 65o 45’ 17.64” 
4 44o 39’ 05.52” 65o 45’ 17.58” 
5 44o 39’ 05.40” 65o 45’ 27.06” 


Site Centre 44o 39’ 12.68” 65o 45’ 22.68” 


 







The proposed boundary amendment extends the lease boundaries to accommodate all 


below surface gear.  The dimensions of the proposed lease are approximately 140 x 180 


x 725 x 590 x 260 m with an area of approximately 24.01 ha (Fig. 2, Table 2). 


 
Figure 2 – Proposed boundary location for Rattling Beach (#1039) 


 
 


 


 


Table 2 – Proposed boundary and center coordinates of Rattling Beach (#1039) 


SITE COORDINATES (NAD 83) 


Corner Latitude Longitude 
1 44o 39’ 27.0” 65o 45’ 24.5” 
2 44o 39’ 27.0” 65o 45’ 18.2” 
3 44o 39’ 22.9” 65o 45’ 12.6” 
4 44o 38’ 59.6” 65o 45’ 09.7” 
5 44o 38’ 59.7” 65o 45’ 26.3” 
6 44o 39’ 05.8” 65o 45’ 26.3” 
7 44o 39’ 18.8” 65o 45’ 27.0” 


Approximate Site Center 44o 39’ 13.8” 65o 45’ 19.2” 


 
  







Benthic field data contained within this report were collected by SIMCorp Field 


Supervisor and Marine Environmental Biologist  , B.Sc. and Marine 


Environmental Biologists  B.Sc. and  B.Sc., and 


Technician  on July 20, 2016.  High tides were at 12:40 (7.7 m), low tides 


were at 18:49 (1.2 m). 


 


Current speed and direction data presented in this document were collected with the use 


of an Acoustic Doppler Current Profiler (ADCP), deployed by Nova Scotia Department of 


Fisheries and Aquaculture (NSDFA) at site #1039 from June 29 to August 4, 2016 (37 


days). 


 


2.0  CONTACT INFORMATION 


Proponent: 
Company Name:  Kelly Cove Salmon Ltd. 
Principal Contact:  Mr. Jeff Nickerson 
Mailing Address:  P.O. Box 1546 


    Shelburne, Nova Scotia 
B0T 1W0 


E-mail:    jnickerson@cookeaqua.com 
 


Project Management: 
Company Name:  Sweeney International Marine Corp. 
Principal Contact:   
Mailing Address:  46 Milltown Blvd.  


St. Stephen, New Brunswick  
E3L 1G3 


Telephone:   (506) 467-9014 
Cellular:    
Facsimile:   (506) 467-9503 
E-mail:    @simcorp.ca 
 


3.0  METHODOLOGY 


The methods employed to conduct the seafloor sediment condition analyses were 


adapted, in consultation with Nova Scotia’s Department of Fisheries and Aquaculture 


(NSDFA) officials, from a combination of Appendix 2 of the New Brunswick Department 


of Agriculture, Aquaculture and Fisheries (NB DAAF) Bay of Fundy Marine Aquaculture 


Site Allocation Application Guide (SOPs) and Appendix B of the Nova Scotia Department 


of Fisheries and Aquaculture draft Standard Operating Procedures for the Environmental 


Monitoring of Marine Aquaculture in Nova Scotia dated June 2016. 


 


3.1  Sampling Locations 


A total of nine stations were investigated for the purpose of this baseline survey (Fig. 3).  


Currently, the site is stocked, therefore only the seven corners of the proposed 


boundaries and two reference stations were sampled.  The sampling station coordinates 
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are present in Table 3; sampling at the approximate site center was omitted because 


gear is present on site.   


 


Reference stations previously sampled for the site (ANB-01 and ANB-05) are 


approximately 374 and 100 m from the current lease boundaries (Table 4).  Extending 


the lease boundaries to incorporate all aquaculture site specific gear, above and below 


the waterline, will decrease the distance of the reference station ANB-01 to 155 m.  


ANB-05 will be within the proposed boundary; therefore, a new reference station is 


required.  It is proposed ANB-A be located at N44˚ 38’ 56.5” W65 45’ 13.5”, which is 


approximately 105 m south of the lease boundary.  The recommended locations of the 


reference stations to accommodate the proposed boundaries are illustrated in Figure 3 


and Figure 4.  


 


An ADCP was deployed by Nova Scotia’s Department of Fisheries and Aquaculture at 


the coordinate N44o 39’ 03.3” W65o 45’ 14.8” in approximately 14 m of water on June 29 


to August 4.  The current meter could not be deployed at the center of the proposed site 


due to the presence of gear and fish.  Therefore, the location between the current and 


proposed site boundaries was chosen which is greater than 100 m from the nearest 


aquaculture site gear to avoid distortion of data (Fig. 4).   


 


Figure 3 – Baseline sampling stations at Rattling Beach (#1039)  


 
 


 


 







Table 3 - Baseline Sampling Coordinates at Site #1039, Annapolis Basin for 
Boundary Amendments 


SITE COORDINATES (NAD 83) 


Station Location Latitude Longitude 
RB1 NW corner 44o 39’ 27.0” 65o 45’ 24.5” 
RB2 NE corner 44o 39’ 27.0” 65o 45’ 24.5” 
RB3 ENE corner 44o 39’ 27.0” 65o 45’ 18.2” 
RB4 SE corner 44o 39’ 22.9” 65o 45’ 12.6” 
RB5 ESE corner 44o 38’ 59.6” 65o 45’ 09.7” 
RB6 SE corner 44o 38’ 59.7” 65o 45’ 26.3” 
RB7 SSE corner 44o 39’ 05.8” 65o 45’ 26.3” 


ANB-01 Upstream Reference 44o 39’ 18.8” 65o 45’ 27.0” 
ANB-A Downstream Reference 44o 39’ 13.8” 65o 45’ 19.2” 


 


 


Table 4 – Reference station coordinates for current and proposed lease 
boundaries at Rattling Beach (#1039)  


REFERENCE STATION COORDINATES (NAD 83) 


Station Latitude 
44o 39’ 32.5” 
44o 39’ 02.3” 


Longitude Lease Boundary 


ANB-01 65o 45’ 21.2” Current and Proposed 


ANB-05 65o 45’ 19.7” Current 
ANB - A 44o 39’ 56.5” 65o 45’ 13.5” Proposed 


  







Figure 4 – Proposed reference station locations for new lease boundaries and 
ADCP deployment location at Rattling Beach (#1039)  


 


 
 


 


3.2  Sample Collection 
A standard Ponar grab was used to collect sediment samples from all of the baseline 


stations; however, many of the samples could not be collected as the stations were 


located on hard bottom. After deployment, the grab was pulled aboard and placed on the 


deck. When present, the overlying water in the grab was removed via siphon and a 


picture was taken of the contents (Appendix D). Notes were taken on time, location, 


sediment type, colour, depth, odour, flora and fauna, etc. Sediment subsamples were 


collected from the top 2-cm of the grab samples with 10-mL syringes that were sealed 


with Parafilm M® and capped to form an airtight seal until analysed. Syringes were 


labelled and placed in a plastic cooler with ice. Samples were kept cool until analysed for 


redox, sulphide, porosity, and percent organic matter. The remaining top 2-cm of 


sediment was placed in 2-oz Whirl-Paks for use in grain size analysis.  


 


Sample temperatures were recorded using HOBO ProV2 temperature loggers.  


Temperatures recorded from inside the sample cooler are presented graphically in 


Appendix F. 


 


All reasonable efforts were made to conform to the SOPs, maintain storage temperature 


of samples, to collect samples that were as undisturbed as possible and to preserve the 







integrity of the samples until analysed.  However, site #1039 is characterized by coarse 


sediments, mainly of cobble stones, pebbles, and moderately packed medium-to-fine 


sand, gravel, and mud.  Retrieving three undisturbed, soft sediment samples with 


minimal leakage from the grab and at least 5 cm sediment depth was not possible from 


at any of the stations.  Samples were collected from both of the reference stations (ANB 


-01 and A) as well as three corner stations (Corners #2, 3, & 4) for redox, sulphide, 


porosity, percent organic matter, and grain size analyses.  These samples came from 


grabs which failed to meet one or more of the criteria; achieving 5 cm of sediment 


penetration was not always possible and grabs were often leaking due to catching rocks 


and shells (Appendix G). 


 


3.3  Video Surveillance 


Video footage was recorded using a Seaviewer Underwater Camera System, which was 


mounted perpendicular with the seafloor in an aluminum frame; i-Torches were used for 


light.  A 0.25-m2 quadrat was visible in the field of view as a size reference. The video 


camera frame includes a scale bar demarcated with 5-cm segments. Live video footage 


from the underwater camera was recorded using a J.W. Fishers digital video recorder 


(DVR) built into a VRM-1 video recorder and monitor system with a GPS interface, which 


allowed coordinate positions to be overlaid onto the video.  Video recording of each 


sampling station started at the surface with the viewing of a “whiteboard” showing 


collection location information, followed by a 360° pan of the area at the sampling station 


and then the underwater footage. The recording continued uninterrupted for the duration 


of the underwater surveillance and was concluded only after the camera was returned to 


the vessel at the surface.  Footage coverage included the camera’s descent, impact with 


the sediment surface, and minimum of 5-m2 of seafloor over a minimum duration of two 


minutes. Screen shots of the seafloor for each sample location were taken and are 


presented in Appendix E.  All on-site visual assessments have been recorded in the field 


notes and video assessments supplement the field data included in this report. Seafloor 


characteristics for each station are presented in Tables 6 - 14.  


3.4 Bathymetric Profiling 
Bathymetric profiling of the existing lease area was carried out on October 5, 2016 using 


a Hummingbird system Helix 5 SI-GPS to record X, Y, and Z coordinates throughout the 


lease. The data gathered during the scanning was then compiled and a three 


dimensional surface map and a two dimensional contour diagram produced by 


interpolation. Scanning of the Rattling Beach area began at the northern boundary of the 


proposed lease.  Parallel transects were run the length of the lease area, separated by 


approximately 50 m. The maps illustrate the basic bathymetry of the scanned area and 


can serve to aid in the planning and placement of marine farm infrastructure such as grid 


anchors and other moorings.   


 







4.0   SEDIMENT SAMPLE ANALYSIS AND DATA COLLECTION 


4.1   Sediment Sample Analysis 
All sediment samples were analysed within 72 hours of collection for redox potential and 


sulphide ion concentration (Table 15, Fig. 5). Temperatures were taken for each sample. 


Redox readings in mV were adjusted for temperature to produce mV readings relative to 


the normal hydrogen electrode (mVNHE). Sulphide samples were brought to the same 


temperature at which the sulphide probe was calibrated before a reading was taken. 


Redox and sulphide measurements were made on the 0- to 2-cm deep portion of the 


grab samples. These results can be related to the Environmental Quality Definitions for 


Nova Scotia Marine Aquaculture Monitoring seen in Table 5. A copy of the laboratory 


data sheet for the redox and sulphide is presented in Appendix B. 


 


Sediment samples from each station were sent to the SIMCorp Marine Benthic 


Sediments Laboratory for analysis of porosity, total organic content and grain size.  The 


results of these analyses are presented in Table 16 and Appendix C.  


  


Table 5 – Environmental Quality Definitions for Nova Scotia Marine Aquaculture 
Monitoring  


 


 







4.2  Equipment and Calibrations 
Redox measurements were taken using a combination meter (Fisher Accumet AP125) 


and probe (Orion Epoxy Sure-Flow Combination Redox/ORP Electrode), which was 


checked for electrical function just prior to and after use.  Readings were taken 


according to the SOP protocols. Sulphide measurements were taken using a calibrated 


combination meter (Fisher Accumet AP125) and probe (Orion 96-16 Sure-Flow 


Combination Silver/Sulphide Electrode).  Meter and sulphide probe calibration took place 


in accordance with SOP protocols at 09:55 on July 21, 2016. One probe was calibrated 


and used to analyse the samples. The calibration event resulted in a final slope range 


between -27 and -33 mV (-30.0 mV) the calibration curve was between -25 to -30 mV 


[500 to 5000 µM read: -25.6 mV, 1000 to 10000 µM read: -25.1 mV]. The results of the 


five-point, factor-calibration are located in Appendix A. The calibration temperature was 


20.8°C. 


 


4.3  ADCP Deployment 
Measurements of the current speed and direction were collected at Rattling Beach using 


a 600 kHz Teledyne RDI Workhorse Sentinel ADCP unit deployed by the Nova Scotia 


Department of Fisheries and Aquaculture (Fig. 4). The current meter could not be 


deployed at the center of the proposed site due to the presence of gear and fish. 


Therefore, a location between the current and proposed site boundaries was chosen, 


greater than 100 m from the nearest aquaculture site gear to avoid distortion of data. 


This meter was deployed at site #1039 for a period of approximately 37 days between 


June 29 and August 4, 2016. The ADCP was configured to record the current speed and 


direction of the water column in one (1) meter bins, collecting a profile every fifteen (15) 


minutes. Once the unit was recovered, the data were downloaded and analysed by 


NSDFA and processed by SIMCorp Marine Environmental Biologist  


Graphs and figures illustrating the frequency distribution of both current speed and 


direction are presented in Appendix H and raw current speed and direction data is 


included in the supplementary material attached to this report (RattlingBeach.xls). 


 


5.0  RESULTS AND OBSERVATIONS 


The following are baseline sampling station benthic characteristics at proposed marine 
aquaculture lease #1039 in the order they were sampled.  


 


 


 


 







Table 6 – ANB-A Benthic Log  


 


 


Sampling Date:


Water Body:


Lease Name and Number:


Water Temperature (°C)


Wind Direction and Speed:


Wave Action:


Current Direction & Speed:


Tide Schedule:


Vessel:


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Scallop shell
Standard Ponar Grab


0.28 Y
ANB - A 


(3)
Brown mud, sand, gravel None 1 Whelks, fish bone


Standard Ponar Grab


Flora/Fauna3


0.28 Y
ANB - A 


(1)
Brown mud, sand, gravel None 4 Scallop shell


Standard Ponar Grab


Station Comments: 


10:36 AM


Sediment Sampler:   Syringe Sampler: 


ANB-A Moderately easily disturbed, fine, brown sand & pebbles; scallop 


shells; rock crabs; macroalgae8 m @ 330°


N44 38.946 W65 45.228


11


Reference


July 20th, 2016


Annapolis Basin


Rattling Beach #1039


14.4 °C


NW 15 knots shifting to SW 15-20 knots


calm


Strong SW->NE with the wind


High: 12:40 Low: 18:49


Carolina Skiff


Y


6


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


0.23 Y
ANB - A 


(2)
Brown mud, sand, gravel None 1







Table 7 – Corner #4 Benthic Log  


 


 


 


 


 


 


 


 


 


 


  


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


None 5 Whelks
Standard Ponar Grab


0.27 Y RB4 (3)
Brown mud, sand, pebbles, 


shell hash
None 3 Whelks, barnacles


Standard Ponar Grab


0.28 Y RB4 (2)
Brown mud, sand, pebbles, 


shell hash


Flora/Fauna3


0.28 Y RB4 (1)
Brown mud, sand, pebbles, 


shell hash
None 2 Shell, whelk, barnacles


Standard Ponar Grab


Station Comments: 


11:28 AM


Sediment Sampler:   Syringe Sampler: 


Corner #4 Moderately easily disturbed, brown sand, mud, pebbles, boulders & 


shell hash; rock crabs; scallop shells; macroalgae8 m @ 3.2 °


N44 38. 9977 W65 45.1614


20


Y


3


Sample/Collection method
Ascension 


Speed (m/s)


Corner


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)







Table 8 – Corner #5 Benthic Log  


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Standard Ponar Grab
N


Standard Ponar Grab


N
Standard Ponar Grab


N


5


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)
Flora/Fauna3


Corner Station Comments: No sediment samples were able to be collected. 


12:10 PM


Moderately easily disturbed, brow n mud, sand & boulders; kelp; algae; 


macroalgae; barnacles; rock crabs; other crab species (possibly green crabs)7 m @ 310°


N44 38.9975 W64 45.4425


7.4


Y


Sediment Sampler:   Syringe Sampler: 


Corner #5







Table 9 – Corner #6 Benthic Log  


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Standard Ponar Grab


N
Standard Ponar Grab


Flora/Fauna3


N
Standard Ponar Grab


Corner Station Comments: No sediment samples were able to be collected. 


12:31 PM


Sediment Sampler:   Syringe Sampler: 


Corner #6 Moderately easily disturbed, light-brown sand, silt & boulders; kelp; 


red algae; periwinkles; sea star 6 m @ 336°


N


5


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


N44 39.0996 W65 45.4401


7


Y







Table 10 – Corner #7 Benthic Log  


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Standard Ponar Grab


N
Standard Ponar Grab


N


Flora/Fauna3


N
Standard Ponar Grab


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


Station Comments: No sediment samples were able to be collected. 


12:54 PM


Sediment Sampler:   Syringe Sampler: 


Corner #7 Mostly boulders covered in barnacles and crustose algae; small 


patches of brown sand and mud; rockweed, green crab 5 m @ 335


N44 39.316 W65 45.452


6


Y


5


Corner







Table 11 – Corner #1 Benthic Log  


 


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Standard Ponar Grab
N


Standard Ponar Grab


N
Standard Ponar Grab


N


5


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)
Flora/Fauna3


Corner Station Comments: No sediment samples were able to be collected. 


1:11 PM


Mostly boulders covered in barnacles; some light brown mud with 


sand patches; red algae and kelp4 m @ 128°


N44 39.4502 W65 45.4058


6.7


Y


Sediment Sampler:   Syringe Sampler:


Corner #1







Table 12 – ANB-01 Benthic Log  


 


 







Table 13 – Corner #2 Benthic Log  


 


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Shells, whelks, worm tubes, barnacles
Standard Ponar Grab


RB2 (3)
Brown mud, sand, pebbles, 


rocks
None 1


Flora/Fauna3


0.3 Y RB2 (1) Brown mud, sand, rocks Moderate 4.5 Rockweed, Flustra , quahog, whelk


Quahog, scallop shell, amphipods


Corner Station Comments: 


2:10 PM


Sediment Sampler:   Syringe Sampler: 


Corner #2 Moderately to easily disturbed brown mud, sand & cobble; lots of 


shell debris and scallop shells; some Flustra4 m @ 153°


Standard Ponar Grab


0.28 Y RB2 (2)
Brown mud, sand, pebbles, 


cobble, gravel
None 3


Standard Ponar Grab


0.29 Y


N44 39.4480 W65 45.3020


27


Y


5


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)







Table 14 – Corner #3 Benthic Log 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Standard Ponar Grab


Whelks
Standard Ponar Grab


0.29 Y RB3 (3)
Brown mud, sand, gravel, shell 


debris
None 2 Whelks


Standard Ponar Grab


0.28 Y RB3 (2)
Brown mud, sand, shell debris, 


rocks
None 5


Flora/Fauna3


0.27 Y RB3 (1) Brown mud, sand None 1 Shells, whelks


Y


3


Station Comments: 1st video was scrapped due to the camera 


shifting in the frame. Lots of strong current affecting this station at 


the time of sampling. 


2:59 PM


Sediment Sampler:   Syringe Sampler: 


Corner #3 Moderately easily disturbed mud, sand & cobble; shell debris; 


scallop shells; Flustra; rock crab; hermit crab12 m @ 145°


Corner


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


N44 39.3764 W65 45.2049


31







Table 15 – Redox potential and sulphide ion concentration for samples collected 
at proposed marine aquaculture lease #1039  


 
Site #1039 – Rattling Beach Sample Collection: July 20, 2016   10:20 - 15:30


Redox: July 21 2016   10:05 - 10:55


Sulphides: July 21, 2016   10:10 - 10:55


Core Sample Temp Redox Redox


Station ID #
o
C mV mVNHE  μM mV


1 8.9 11.6 226.7 313 -869.9


2 10.5 -209.0 4.5 193 -864.2


3 10.5 -75.8 137.7 467 -875.1


Means 10.0 -91.1 123.0 324 -869.7


1 8.2 -15.8 200.0 25 -837.1


2 7.5 70.0 286.5 58 -848.1


3 10.8 55.0 268.2 55 -847.2


Means 8.8 36.4 251.6 46 -844.1


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Means N/A N/A N/A N/A N/A


1 8.8 -35.8 179.4 343 -871.0


2 12.0 -36.5 175.5 382 -872.4


3 10.4 -119.6 94.0 292 -869.2


Means 10.4 -64.0 149.6 339 -870.9


1 8.2 -109.7 106.1 34 -840.8


2 8.2 -66.9 148.9 19 -833.2


3 9.9 -11.2 202.9 51 -846.2


Means 8.8 -62.6 152.6 35 -840.1


1 10.0 -125.4 88.6 29 -838.9


2 8.0 -112.1 103.9 117 -857.0


3 10.2 46.3 260.1 23 -835.5


Means 9.4 -63.7 150.9 56 -843.8


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Means N/A N/A N/A N/A N/A


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Means N/A N/A N/A N/A N/A


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Means N/A N/A N/A N/A N/A


Redox Test Solution Sulphide Probe Calibration Temperatures:  20.8°C


Prior to analysis:  220.8 mV @ 25°C


Post analysis:  220.8 mV @ 25°C


Sulphide Probe 1 Calibration:


Standard mV Sample met all grab quality criteria


100 -855.3 Sample did not meet all quality criteria


500 -876.3 Reference Station


1000 -884.6 NS = No Sample


5000 -901.9


10000 -909.7


Sample Analysis: 


Sample I.D. Sulphide


ANB-01


ANB-A


Corner #6


Corner #7


Corner #1


Corner #2


Corner #3


Corner #4


Corner #5







Figure 5 – Mean redox potential and sulphide ion concentration at proposed marine aquaculture lease #1039 
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Table 16 – 2016 Baseline porosity and percent organic matter data for site 
#1039  


 
 


 
Note: samples in turquoise are from reference stations


Station Sample # Porosity Value (%) % Organic Matter


ANB-01 1 30.16 2.29


ANB-01 2 25.83 1.99


ANB-01 3 44.22 4.34


ANB-A 1 21.40 1.65


ANB-A 2 20.01 1.27


ANB-A 3 17.84 1.55


Corner #1 1 NS NS


Corner #1 2 NS NS


Corner #1 3 NS NS


Corner #2 1 17.61 1.39


Corner #2 2 15.59 1.94


Corner #2 3 19.18 1.45


Corner #3 1 12.61 0.77


Corner #3 2 21.22 1.36


Corner #3 3 18.67 1.16


Corner #4 1 18.16 1.31


Corner #4 2 25.01 1.78


Corner #4 3 26.12 1.88


Corner #5 1 NS NS


Corner #5 2 NS NS


Corner #5 3 NS NS


Corner #6 1 NS NS


Corner #6 2 NS NS


Corner #6 3 NS NS


Corner #7 1 NS NS


Corner #7 2 NS NS


Corner #7 3 NS NS







6.0  DISCUSSION  


6.1  Benthic Observation and Analysis 
Review of the video footage and grab observations collected from the proposed lease 


area in the Annapolis Basin reveal no evidence of waste feed, salmon faeces, or other 


organic deposits.  The substrate beneath site #1039 consisted mainly of cobble stones 


and pebbles at the western most stations closer to shore where sediment was not 


retrievable by surface-deployed grab. The remaining stations, where sediment was 


obtained, consisted mostly of medium to fine sand, gravel, and mud that was moderately 


packed. Shell hash and scallop shells were also very common due to scallop shucking 


that occurs in the area. Grain size analysis results are presented in Appendix C and 


further support these observations. 


 


Flora and fauna observed in the video footage and in collected grab samples included 


rock crabs, green crabs, hermit crabs, whelks, barnacles, kelp, rockweed, sea stars, 


Flustra, periwinkles, and quahogs.  


 


Analysis of the sulphide concentration and redox potential of the collected sediments 


revealed oxic conditions at every station where sediment could be collected. It should be 


noted that none of the grabs that yielded sediment met all of the necessary grab criteria; 


however, samples were collected when possible. The highest mean sulphide 


concentration obtained during this baseline assessment was 339 µM at the station 


located at corner #2 of the proposed lease.   


 


6.2  Current Speed and Direction 
The petals on the current rose diagrams indicate the direction in which the current was 


flowing (i.e. if the broad ends of the petals are pointing to the east, then the current was 


flowing to the east).  Analysis of the depth averaged current speed and direction at site 


#1039 shows that the majority of water flow experienced at this location flowed towards 


the north northeast, with approximately 42% of all recorded currents travelling between 5 


and 25 degrees (NNE).  The depth averaged current speed of all recorded profiles at this 


site was 23.87 cm/s (Fig. 6). In the depth profiles analysed, 3 – 10 m above the ocean 


bottom, the maximum recorded speed was 81.0 cm/s occurring 10 m from the bottom. 


The most frequently observed speeds were between 18 and 24 cm/s near the seafloor 


(25.3% at 3 m) and between 36 and 42 cm/s within the upper water column (22.2% at 10 


m). The figures in Appendix H illustrate some of the trends in current flow throughout the 


water column at Rattling Beach. The direction of current flow remains relatively 


consistent throughout the water column, but the upper-most cell had a nearly 


unidirectional flow travelling between about 5 and 25 degrees. Data obtained from cells 


higher in the water column did not yield reliable data. Less than 75% of the data was 


present and was omitted from analysis. Average current speeds significantly varied with 


depth, with the cell nearest to the surface having the highest occurrence of currents 


greater than 80 cm/s. 







Figure 6 – Average current speed and direction recorded at site #1039 within 3 – 
10 m above the seafloor 


  







6.3 Bathymetry 
Side scan-based, depth profiling of lease #1039 was carried out on October 5, 2016 and 


the data gathered used to produce both a three-dimensional, surface map and a two-


dimensional, contour diagram of the site.  Figures 7 - 8 show the water depth within the 


survey area at the time of scanning, which ranged from approximately 2m at the 


northwest and southwest corners.  The eastern side of site is in deeper water ranging 


from 20 m in the southeast corner to 36 m in the northeast corner.   


 


It should be noted that the Z axis of the 3D surface map is not displayed at the same 


scale as that of the X and Y axes. This exaggerates relatively small and gradual depth 


changes over a large geographical area allowing for a more easily understood 


bathymetric profile.  Depths in both the 2D and 3D contour diagrams have not been 


corrected for tidal influences, thus the soundings displayed represent the depths at the 


time of recording and not depth relative to chart datum. 


 


Figure 7 – Interpolated 2D bathymetric profiles of site #1039 at Rattling Beach 


 
 


  







Figure 8 – Interpolated 3D surface map of site #1039 at Rattling Beach site 


 


 
 


 


 


 


 


 


 


 


 


 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX A 


Sulphide Probe Calibration Certificate 
  







Date:


Meter:


Sulfide Probe ID: RS1-12416


Project: SW2016-059 Rattling Beach (#1039)


5-point calibration using 100, 500, 1000, 5 000 and 10 000 µM sulphide standards.


Date calibration performed: 21-Jul-16


Time calibration completed: 9:55am Expiration time: 12:55pm


Calibration performed by: 


Temperature calibration performed at: 20.8°C


Calibration -


After calibration the standards were re-measured to verify calibration.


10 µM (really 100 µM) set at -855.3 mV read at 8.19 µM at -852.6 mV


50 µM (really 500 µM) set at -876.3 mV read at 44.2 µM at -874.2 mV


100 µM (really 1000 µM) set at -884.6 mV read at 94.3 µM at -883.7 mV


500 µM (really 5 000 µM) set at -901.9 mV read at 532 µM at -902.1 mV


1 000 µM (really 10 000 µM) set at -909.7 mV read at 1070 µM at -910.0 mV


-30.0 mV


10 fold slope (validation)


500 to 5 000 µM: -25.6 mV


1000 to 10 000 µM: -25.1 mV


`


Calibration meets final slope range of -27 to -33 mV and 10-fold slope of -25 to -30 mV.


Signed off by: 


, M.Sc.


Senior Laboratory Manager


21-Jul-16


2007891


Final slope (meter) = 


NRC-IMB Research Facilities
1411 Oxford Street
Suite 367-368
Halifax, NS
B3H 3Z1
Tel: (902) 492-7865
(902) 492-0359 
Fax: (902) 492-7734


-920.0


-910.0


-900.0


-890.0


-880.0


-870.0


-860.0


-850.0


-840.0


0 5000 10000


m
V


adjusted µM


Calibration


Verification



SMITHLAW
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APPENDIX B 


Redox and Sulphide Data Sheet 
 


 


  







 Temp Redox


Station ID # o
C mV


unadjusted 


μM mV adjusted μM


1 8.9 11.6 31.3 -869.9 313


2 10.5 -209.0 19.3 -864.2 193


3 10.5 -75.8 46.7 -875.1 467


1 8.2 -15.8 2.48 -837.1 24.8


2 7.5 70.0 5.80 -848.1 58.0


3 10.8 55.0 5.52 -847.2 55.2


1 - - - - -


2 - - - - -


3 - - - - -


1 8.8 -35.8 34.3 -871.0 343


2 12.0 -36.5 38.2 -872.4 382


3 10.4 -199.6 29.2 -869.2 292


1 8.2 -109.7 3.42 -840.8 34.2


2 8.2 -66.9 1.86 -833.2 18.6


3 9.9 -11.2 5.13 -846.2 51.3


1 10.0 -125.4 2.89 -838.9 28.9


2 8.0 -112.1 11.7 -857.0 117


3 10.2 46.3 2.31 -835.5 23.1


1 - - - - -


2 - - - - -


3 - - - - -


1 - - - - -


2 - - - - -


3 - - - - -


1 - - - - -


2 - - - - -


3 - - - - -


Field Crew: Redox Check (mV):


Prior to analysis: 220.8 mV @ 25°C


Post analysis: 220.8 mV @ 25°C


Analysis Crew: Sulphide Temp: 20.8°C


Redox reading at 2 minutes


Equipment:


Sulphide Analysis Redox Analysis


Probe kit: NSLAB004 Meter number: 487142


Sulphide probe: RS1-12416 Redox probe: R002


Temperature probe: T012 Temperature probe: T007


SAOB + L-AA mixture


Addition: 10:00am Expiration: 1:00pm


Signed off by: 


, M.Sc.


Senior Laboratory Manager


ANB-01


Sulphide Start: 10:10am on 21-Jul-16  Sulphide Stop: 10:55am on 21-Jul-16


Sample I.D. Sulphide


Site #: Rattling Beach (#1039) Sample Collection: 20-Jul-16


Redox Start: 10:05am on 21-Jul-16  Redox Stop: 10:55am on 21-Jul-16


ANB-A


Corner #1


Corner #2


Corner #3


Corner #4


Corner #5


Corner #6


Corner #7


NRC-IMB Research Facilities
1411 Oxford Street
Suite 367-368
Halifax, NS
B3H 3Z1
Tel: (902) 492-7865
(902) 492-0359 
Fax: (902) 492-7734
www.simcorp.ca


Page 1 of 1







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX C 


Sediment Grain Size Analysis 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Date: 02-Aug-16


File No.: SW2016-114


Site Name/#: Rattling Beach (#1039)


Province: Nova Scotia


mm Corner #1 Corner #2 Corner #3 Corner #4 Corner #5 Corner #6 Corner #7 ANB-01 ANB-A


Pebble >4 NS 40.745 22.918 22.694 NS NS NS 13.406 24.511


Granule 2-4 NS 6.308 4.643 5.258 NS NS NS 2.759 4.891


Very Coarse 1-2 NS 4.365 2.687 4.147 NS NS NS 2.086 7.075


Coarse 0.5-1 NS 5.592 8.040 6.531 NS NS NS 6.765 13.920


Medium 0.25-0.5 NS 11.257 14.015 10.581 NS NS NS 32.562 19.261


Fine 0.125-0.25 NS 12.377 22.035 17.301 NS NS NS 16.193 7.386


Very Fine 0.063-0.125 NS 15.261 15.278 19.990 NS NS NS 13.742 12.561


Mud Silt 0.004 - 0.063 NS 4.094 10.383 13.497 NS NS NS 12.486 10.396


NS 47.054 27.561 27.952 NS NS NS 16.165 29.402


NS 48.852 62.055 58.551 NS NS NS 71.349 60.202


NS 4.094 10.383 13.497 NS NS NS 12.486 10.396


Note:  NS - No Sample Collected


, M.Sc.


Senior Laboratory Manager


Grain Size Analysis


% Gravel


% Sand


% Mud


% Fraction


Gravel


Sand


NRC-IMB Research 
Facilities
1411 Oxford Street
Suite 367-368
Halifax, NS
B3H 3Z1
Tel: (902) 492-7865
(902) 492-0359 
Fax: (902) 492-7734







 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


APPENDIX D 
Grab Photos 


 


 


  







 
ANB-A 


 


 


 


  


Pre-siphon Post-siphon 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 







Corner #4 


 


 


 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Pre-siphon Post-siphon 







Corner #5 


Grabs were not sampled 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Corner #6 


Grabs were not sampled 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Corner #7 


Grabs were not sampled 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Corner #1 


Grabs were not sampled 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







ANB-01 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Pre-siphon Post-siphon 







Corner #2 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Pre-siphon Post-siphon 







Corner #3 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Grab leaked and was not siphoned 


Pre-siphon Post-siphon 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX E 


Screen Captures of the Seafloor 


  







ANB-A 







Corner #4 







Corner #5 







 


Corner #6 







Corner #7 







Corner #1 







ANB-01 







Corner #2 







Corner #3 







 
 


 


 


 


 


 


 


 


 


 
 
 
 
 
 
 


APPENDIX F 
Sample Storage Temperature







 
 


 







 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 


 
APPENDIX G 


Sediment Sample Quality Criteria 
  







 
 


Station Grab attempts
Grabs that were 


subsampled


Grab retrieval 


speeds (cm/s)
Flap position Sediment depths (cm) Reason for rejecting grab Free-falls


1 - no sediment


2 - no sediment


3 - no sediment


1 - no sediment
2 - no sediment
3 - no sediment
4 - no sediment
5 - no sediment
1 - no sediment
2 - no sediment
3 - no sediment


4 - no sediment
5 - no sediment
1 - no sediment


2 - no sediment


3 - no sediment


4 - no sediment
5 - no sediment
1 - no sediment
2 - no sediment
3 - no sediment
4 - no sediment


5 - no sediment


1 - no sediment


2 - no sediment


4, 1, 1 Yes


N/A


1 - no sediment


N/A


2, 5, 3
No, yes, 


yes


N/A


N/A N/A


N/A


N/A


N/A N/A


N/A


1, 5, 2


ANB-A 6 4, 5, 6 28, 23, 28 Down


Corner 


#4
3 1, 2, 3 28, 28, 27 Down


Corner 


#6
5 None N/A N/A


Corner 


#5
5 None N/A N/A


Corner 


#1
5 None N/A N/A


Corner 


#7
5 None N/A N/A


Corner 


#2


2, 3, 44ANB-01


Yes4.5, 3, 1Down30, 28, 293, 4, 55


Yes4, 3, 4Down26, 27, 25


No, yes, 


yes


Corner 


#3
3 1, 2, 3 27, 28, 29 Down







 
 


PP = Petite Ponar 


SP = Standard Ponar  


Grabs there were subsampled are highlighted in green 


  


Grab 1 Grab 2 Grab 3 Grab 4 Grab 5 Grab 6


ANB-A SP SP SP SP SP SP


Corner #4 SP SP SP - - -


Corner #5 SP SP SP SP SP -


Corner #6 SP SP SP SP SP -


Corner #7 SP SP SP SP SP -


Corner #1 SP SP SP SP SP -


ANB-01 SP SP SP SP - -


Corner #2 SP SP SP SP SP -


Corner #3 SP SP SP - - -


Station
Grab Attempt







 
 


 
 


 
 
 
 
 
 
 
 
 
 
 


 
 
 
 


APPENDIX H 
ADCP Data 


  







 
 
 
 
 
 
 
 







 
 
 
 







 
 
 
 
 
 
 
 







 
 
 
 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 
 







 
 
 
 
 
 
 
 
 
 
 







 
 


 
 
 
 
 
 


 
 
  


Most 


Frequent 


(cm/s)


% 


Occurrence


Average 


(cm/s)


Highest 


Frequency (°)


% 


Occurrence


3 18-24 25.3 19.8 5-15 19.7


4 18-24 23.1 21.3 5-15 20.2


5 18-12 20.6 22.5 5-15 20


6 18-24 18.7 23.3 5-15 21.0


7 18-12 19.6 24.0 5-15 19.6


8 30-36 15.6 26.3 5-15 20.2


9 30-36 19.4 29.2 5-15 19.0


10 36-42 22.2 32.8 5-15 15.7


Depth Averaged 18-24 18.3 23.9 5-15 19.4


Speed Direction


Distance from 


Bottom (m)


NS1039 Rattling Beach







 
 







 


Sweeney International Marine Corp. 


46 Milltown Blvd. 


St. Stephen, NB   


E3L 1G3 


 


NRC-IMB Research Facilities 


1411 Oxford Street 


Suite 367-368 


Halifax, NS 


B3H 3Z1 







 November 2017 


 


 


 


 


 


 


 


 


 


 


 


 


 


Appendix B – Financial Viability Letter 
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Appendix C – Notice of Works 
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Appendix D – Transport Canada Approval Package 
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Appendix E – Wildlife Interaction Plan 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


This Wildlife Interaction Plan (WIP) has been created to meet the requirements for Section 7 Environment – Predator and Wildlife 


Interactions of the Best Aquaculture Practices (BAP) Salmon Farms Standard.  The guidance and practice herein have and will continue to be 


followed by all North American employees of Cooke Aquaculture who are employed in the Saltwater Division and those who directly 


interact with the salmon farms.  This plan merely acts as an overall summary of the current requirements that each salmon farm must follow 


and in the effect of any conflict of information or direction between this document and the requirements, the requirements will prevail. 
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Section 1; Local Laws and Regulations for Wildlife Management and Protection 
 


1.1 Canadian Federal Legislation  


 


1.1.1 Species At Risk Act (SARA), 2002 - The purposes of this Act are to prevent wildlife species from 


being extirpated or becoming extinct, to provide for the recovery of wildlife species that are 


extirpated, endangered or threatened as a result of human activity and to manage species of 


special concern to prevent them from becoming endangered or threatened.1 


1.1.2 Fisheries Act, 2012 - Established to manage and protect Canada's fisheries resources. It applies to 


all fishing zones, territorial seas and inland waters of Canada and is binding to federal, provincial 


and territorial governments.2  Subsection 35(1) is a general prohibition of harmful alteration, 


disruption or destruction (HADD) of fish habitat.3  


1.1.3 Aquaculture Activities Regulations, 2015 – Fisheries and Oceans Canada has developed the 


Aquaculture Activities Regulations (AAR), to clarify conditions under which aquaculture operators 


may treat their fish and deposit organic matter, while ensuring the protection of fish and fish 


habitat and sector sustainability. The Regulations are designed to align with policies and 


regulatory regimes that already exist in provincial and other federal jurisdictions through 


codification of these measures, while providing further clarification with the addition of AAR-


specific conditions.  Reconciling and clarifying aquaculture-related regulations will improve 


coherence, simplicity and accountability. The Regulations will also increase operational certainty 


across Canada, improve environmental protection, and increase reporting with the intention of 


strengthening public confidence.4 


1.1.4 Health of Animals Act, 2015 – The Canadian Food Inspection Agency may, for the purposes of fish 


pathogen or pest control and the Health of Animals Act, deposit a deleterious substance  as 


defined in the AAR.5 


1.1.5 Canadian Environmental Assessment Act, 2012 – CEAA is an environmental assessment focused 


on potential adverse environmental effects that are within federal jurisdiction, including: fish and 


fish habitat; other aquatic species; migratory birds; federal lands; effects that cross provincial or 


international boundaries; effects that impact on Aboriginal peoples, such as their use of lands and 


resources for traditional purposes; changes to the environment that are directly linked to or 


necessarily incidental to any federal decisions about a project.  If there is a Provincial requirement 


for an environmental assessment or review, the applicant has an exemption form the CEAA. 6 


1.1.6 Oceans Act, 1997 - Canada made a legal commitment to conserve, protect and develop the 


oceans in a sustainable manner.7 


1.1.7 Migratory Birds Convention Act, 1994 - Protecting and conserving Migratory Birds 


1.1.8 Canadian Environmental Protection Act, 1999 - An Act respecting pollution prevention and the 


protection of the environment and human health in order to contribute to sustainable 


development.8 


1.1.9 Marine Mammal Regulations, 2010 - These Regulations apply in respect of the management and 


control of (a) fishing for marine mammals and related activities in Canada or in Canadian 


fisheries waters; and (b) fishing for marine mammals from Canadian fishing vessels in the 


Antarctic.9 


 
1 Species at Risk Act (S.C. 2002, c. 29), Section 6 – “Purposes”  


2 http://www.dfo-mpo.gc.ca/habitat/role/141/1415/14151-eng.htm  


3 http://www.dfo-mpo.gc.ca/habitat/role/141/1415/14151-eng.htm  


4 http://www.dfo-mpo.gc.ca/acts-lois/rules-reglements/rule-reglement06-eng.htm 


5 Aquaculture Activities Regulations, SOR/2015-177, Section 17 (2) – “Canadian Food Inspection Agency” 


6 Canadian Environmental Assessment, 2012 Section 37 – “Exemption” 


7 http://www.dfo-mpo.gc.ca/oceans/management-gestion/governmentsrole-roledesgouvernements/index-eng.htm 


8 Canadian Environmental Protection Act, 1999, c. 33, Section “Introduction” 


9 Marine Mammal Regulations, Current to April 28, 2010, Section 3 – “Application” 
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1.2 Canadian Provincial Legislation  


 


1.2.1 New Brunswick 


 


1.2.1.1 Species At Risk Act (SARA), 2012 - “The purposes of this Act are to prevent wildlife species 


from being extirpated or becoming extinct, to provide for the recovery of wildlife species that 


are extirpated, endangered or threatened as a result of human activity and to manage 


species of special concern to prevent them from becoming endangered or threatened.”1 


1.2.1.2 NB Fish and Wildlife Act, 1980 - “This Act applies to all hunting and angling and rights of 


hunting and angling, and all matters relating thereto, except that this Act, and any lease, 


licence, permit or regulation issued or made hereunder, shall not authorize or be deemed to 


authorize any interference with the navigation of any navigable water.”2 


1.2.1.3 NB Crown Lands and Forests Act, 1980 - “The Minister is responsible for the development, 


utilization, protection and integrated management of the resources of Crown Lands, 


including habitat for the maintenance of fish and wildlife populations.”3 


1.2.1.4 NB Clean Environment Act, 1973 - “The Clean Environment Act contains many regulations 


that are centred on dealing with materials and actions that can contaminate the physical 


environment. It includes above and below surface level.”4 


1.2.1.5 NB Clean Water Act, 1989 - Governs water quality in the Province of New Brunswick 


1.2.1.6 NB Clean Air Act, 1997 - “The purpose of this Act and the regulations is to support and 


promote the protection, restoration, enhancement and wise use of the environment…”5 


 
1 Species at Risk Act (S.N.B. 2012, c. 6), Section “Purposes” 


2 Fish and Wildlife Act (S.N.B. 1980, c. F-14.1), Section 2 


3 Crown Lands and Forests Act, SNB 1980, c C-38., Section “General Administration” 


4 http://en.wikipedia.org/wiki/New_Brunswick_environmental_legislation  


5 Clean Air Act, SNB 1997, c C-5.2, Section “Purpose of Act and Regulations” 


 


1.2.2 Nova Scotia 


 


1.2.2.1 Wildlife Act, 1989 - Develop and implement policies and programs for wildlife designed to 


maintain diversity of species at levels of abundance to meet management objectives1 


1.2.2.2 Endangered Species Act, 1998 - The purpose of this Act is to provide for the protection, 


designation, recovery and other relevant aspects of conservation of species at risk in the 


Province, including… habitat protection2 


1.2.2.3 Special Places Protection Act, 1989 - Provide for the preservation, protection, regulation, 


acquisition and study of ecological sites which are considered important parts of the natural 


heritage of the Province.3 


1.2.2.4 Fisheries and Coastal Resource Act, 1996 - This act is the primary piece of legislation for the 


Department of Fisheries and Aquaculture. It gives authority for most of the Department’s 


functions and activities. These include: recreational fishing, sea plant harvesting, training and 


development, licensing of buyers and processors, aquaculture, the Fisheries and Aquaculture 


Loan Board, and enforcement.4 


1.2.2.5 Aquaculture Regulations, 2015 – Regulations under the Fisheries and Coastal Resource Act 


for the management and development of the aquaculture industry – specifically regarding 


aquaculture management and licensing. 


 
1 Wildlife Act. R.S., c. 504, s. 2., Section 2 – “Object and Purpose” 


2 NS Endangered Species Act, Section 2 


3 Special Places Protection Act. R.S., c. 438, s. 1, Section 2 


4 http://novascotia.ca/fish/aquaculture/laws-regs/ 
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1.2.3 Newfoundland 


 


1.2.3.1 NL Endangered Species Act, 2001 - “Provides special protection for plant and animal species 


considered to be endangered, threatened, or vulnerable in the province…”1 


1.2.3.2 Wilderness and Ecological Reserves Act, 1990 - “An act to provide for the natural areas in 


the province to be set aside for the benefit, education and enjoyment of the people of the 


province.”2 


 
1 http://www.env.gov.nl.ca/env/wildlife/endangeredspecies/  


2 Wilderness and Ecological Reserves Act, “subtitle” 


 


1.3 United States Federal Legislation  


 


1.3.1 The Migratory Bird Treaty Act of 1918 (Title 16 U.S. Code Sections 703 to 711) - Wildlife 


Protection 


1.3.2 Endangered Species Act (Title 16 U.S. Code Sections 1531 to 1544) - Wildlife Protection 


1.3.3 Clean Water Act (Title 33 U.S. Code Sections 1251 to 1376) - Indirectly protects wildlife, protects 


habitat 


1.3.4 Coastal Zone Management Act (Title 16 U.S. Code Sections 1451 to 1464) - Indirectly protects 


wildlife, protects habitat 


1.3.5 Nonindigenous Aquatic Nuisance Prevention and Control Act (Title 16 U.S. Code Sections 4701 


to 4751) - Indirectly protects wildlife, protects habitat 


1.3.6 Federal Agricultural Improvement and Reform Act of 1996 (Public Law No. 104-127) - Indirectly 


protects wildlife, protects habitat 


 


1.4 State of Maine Legislation 


 


1.4.1 Maine Endangered Species Act (Title 12 M.R.S.A Sections 7751 to 7759) - Wildlife protection 


1.4.2 Natural Resources Protection Act (Title 38 M.R.S.A Section 480) - Indirectly protects wildlife, 


protects habitat 


1.4.3 Coastal Management Policy (Title 38 M.R.S.A Sections 1801 to 1803) - Indirectly protects wildlife, 


protects habitat 


1.4.4 Shoreland Zoning Ordinance (Title 38 M.R.S.A. Sections 435 to 447) - Indirectly protects wildlife, 


protects habitat 


1.4.5 Maine’s Rivers Law (Title 12 M.R.S.A. Sections 401 to 407) - Indirectly protects wildlife, protects 


habitat 


1.4.6 Water Pollution Control Law (Title 38 M.R.S.A. Sections 411 to 424) - Indirectly protects wildlife, 


protect habitat 


1.4.7 Interstate Water Pollution Control (Title 38 M.R.S.A. Sections 491 to 501) 
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Section 2; Specific Conditions of Operating Permits for Wildlife Management and Protection 
 


2.1 New Brunswick 


 


2.1.1 License: Schedule A – Operating Terms and Conditions; this license may be suspended or revoked 


should the licensee fail to comply with the Clean Water Act, the Clean Environment Act, the 


Crown Lands and Forests Act, the Public Health Act, the Seafood Processing Act, the Fish and 


Wildlife Act, the Federal Fisheries Act, the Federal Navigable Waters Protection Act, or any other 


applicable law.  


 


2.1.2 Approval to Operate: Schedule A; the Approval Holder, operator or any person in charge of the 


Facility shall immediately report to the New Brunswick Department of the Environment where: 


(a) There has been, or is likely to be, an unauthorized release of solid, liquid or gaseous material 


including wastewater, petroleum or hazardous materials, to the environment; (b) There has been 


a violation of the Air Quality Regulation, the Water Quality Regulation or any Approval issued 


thereunder; or (c) A release of a contaminant or contaminants is of such magnitude or period 


that there is concern for the health or safety of the general public, or there could be significant 


harm to the environment.  The Approval Holder shall operate the facility in compliance with the 


Water Quality Regulation – Clean Environment Act. #11. This Certificate of Approval does not 


relieve the Approval Holder from complying with municipal bylaws, other provincial acts and 


regulations, or any federal acts and regulations.  An Inspector, at any reasonable time, has the 


authority to inspect the Facility and carry out such duties as defined in the Clean Air Act, the 


Clean Environment Act or the Clean Water Act. 


 


2.2 Nova Scotia 


 


2.2.1 Lease & License: Any undertakings required by Schedule “B” to this license, and any permits, 


protocols, approvals, licenses or permissions which may be required under the laws of the 


Province or Canada form part of this Agreement, and the Licensee hereby agrees to comply with 


any conditions or limitations contained in these requirements unless compliance for licensing 


purposes is expressly waived by the Minister.  


 


2.3 Newfoundland 


 


2.3.1 Lease: Schedule C; the use of the demised premises will, for its intended purpose, be subject to 


and in accordance with all provincial acts and regulations respecting the promotion of efficient 


aquaculture and environmental control.  


2.3.2 License: The proponent is required to complete, on an annual basis, a DFO Finfish Aquaculture 


Farm Monitoring Report for Fish Habitat. 


2.3.3 Water Use Permit: The Licensee/Holder shall not impair, pollute or cause to be polluted the 


quality of water. 
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2.4 Maine 


 


2.4.1 DMR Lease: DMR Rule Chapter 2.37; Area Resources (Essential Habitats/Endangered Species) – 


Under the Maine Endangered Species Act a state agency or municipal government shall not 


permit, license, fund or carry out projects occurring partly or wholly within the Essential Habitat, 


without the approval of the Commissioner of MDIFW.  Applicants are required to provide a 


signed statement to confirm the proposed lease either does not fall within the boundary of an 


Essential Habitat or that the applicant has contacted MDIF&W and preliminary review will grant 


approval for the MDMR to issue an aquaculture lease within part or the entire boundary of a 


designated Essential Habitat.  No nuisance shall be permitted to exist on the leased premises.  


Lessee shall not operate in such a fashion as to be detrimental to public health, personal 


property or marine resources, or as to create a serious threat to the marine environment. 


 


2.4.2 ACOE Permit: Appendix C; Special Conditions which are intended to minimize potential impact to 


Atlantic salmon, Atlantic salmon critical habitat, other fisheries, benthic habitat, and local water 


quality. 


 


2.4.3 DEP Permit: PART II.I.1-8 (Protection of Atlantic Salmon) 
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Section 3; Local Endangered or Threatened Species 


 
3.1 Canada 


 


Prior to 2012 there were two parallel environmental assessment processes for new aquaculture sites and 


for sites applying for boundary amendments: one federally referred to as CEAA (Canadian Environmental 


Assessment Act); and, a second provincial process. The provincial environmental assessments are 


required by the following acts: New Brunswick - NB Aquaculture Act and the Clean Environment Act; 


Nova Scotia - NS Marine and Coastal Resources Act; and, Newfoundland - NL Aquaculture Act. In June 


2012 the federal government passed Bill C-38 that essentially ended the requirement for aquaculture 


sites to go through the Federal CEAA process.   


 


Nonetheless, each Provincial government continues to require an environmental assessment or review.  


The purpose of Environmental Assessments (EA) is to decide whether or not the aquaculture site will 


cause adverse significant environmental effects. Items that are assessed include the following: site 


location and infrastructure; local resources; physical environment; biological environment; description of 


benthos; fish health; production; public consultation; ancillary information; and socio-economic 


environment. Critical and sensitive habitats are assessed within the biological environment section. If the 


aquaculture site is approved, the EA may also set out mitigation measures that must be implemented in 


order to avoid or minimize impact on the environment.  


 


3.2 Maine 


 


Refer to section 2.4. 
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Section 4; Map of Sensitive Areas 


 
4.1 National Wildlife Areas and Migratory Bird Sanctuaries in New Brunswick 
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4.2 National Wildlife Areas and Migratory Bird Sanctuaries in Nova Scotia 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
4.3  
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4.3 Wilderness and Ecological Reserves of Newfoundland and Labrador 
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4.4 Critical Atlantic Salmon Habitat in Maine 
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Section 5; Risk Assessment 


 


5.1 Canadian Aquaculture Sites and the Species At Risk Act (SARA) 


 


The Species At Risk Act is a key federal government commitment “to prevent wildlife species from being 


extirpated or becoming extinct, to provide for the recovery of wildlife species that are extirpated, 


endangered or threatened as a result of human activity and to manage species of special concern to 


prevent them from becoming endangered or threatened.”1 SARA provides for the legal protection of 


wildlife species and the conservation of their biological diversity.  


 


When creating New Site and Boundary Amendment Applications, endangered, at risk and threatened 


species that have been or may be found in the area of the site have to be identified.  For some species it 


is easy to determine whether or not they would be found in the area, for others it has to be assumed 


they could be found there as the limited available data does not state otherwise. Species listed under the 


Federal SARA (Species At Risk Act) designation must be protected. 


 
1. Species at Risk Act (S.C. 2002, c. 29), Section 6 - “Purposes” 


 


5.1.1 Endangered Species - Canada 


 


• New Brunswick SARA list – Appendix 1 A 


• Nova Scotia SARA list – Appendix 1 B 


• Newfoundland SARA list – Appendix 1 C 


 


5.2 United States Aquaculture Sites and the Maine Endangered Species Act 


 


The Maine Endangered Species Act provides the Maine Department of Inland Fisheries and Wildlife 


(MDIFW) with a mandate to conserve all of the species of fish and wildlife found in the State, as well as 


the ecosystems upon which they depend.  


 


Under the Maine Endangered Species Act, as stated in Maine aquaculture site DMR Leases, a state 


agency or municipal government shall not permit, license, fund or carry out projects occurring partly or 


wholly within the Essential Habitat, without the approval of the Commissioner of MDIFW.   


 


Applicants are required to provide a signed statement to confirm the proposed lease either does not fall 


within the boundary of an Essential Habitat or that the applicant has contacted MDIFW and preliminary 


review will grant approval for the Maine Department of Marine Resources (MDMR) to issue an 


aquaculture lease within part or all of the boundary of a designated Essential Habitat. 


 


5.2.1 Endangered Species - Maine  


 


The following species are listed as endangered or threatened in Maine: 


 


• F = Federally Endangered under the U.S. Endangered Species Act 


• f = federally threatened under the U.S. Endangered Species Act  


• S= State Endangered under the Maine Endangered Species Act 


• s = state threatened under the Maine Endangered Species Act 
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Beetles 


1 American Burying Beetle (Nicrophorus americanus) F 


 


Birds 


2 American Pipit (Anthus rubescens) (Breeding population only) S 


3 Arctic Tern (Sterna paradisaea) s 


4 Atlantic Puffin (Fratercula arctica) s 


5 Barrow's Goldeneye (Buchephala islandica) s 


6 Black-crowned Night Heron (Nycticorax nycticorax) s 


7 Black Tern (Chlidonias niger) S 


8 Common Moorhen (Gallinula chloropus) s 


9 Eskimo Curlew (Numenius borealis) F 


10 Golden Eagle (Aquila chrysaetos) S 


11 Grasshopper Sparrow (Ammodramus savannarum) S 


12 Great Cormorant (Phalacrocorax carbo) (Breeding population only) s 


13 Harlequin Duck (Histrionicus histrionicus) s 


14 Least Bittern (Lxobrychus exilis) S 


15 Least Tern (Sterna antillarum) S 


16 Peregrine Falcon (Falco peregrinus) (Breeding population only) S 


17 Piping Plover (Charadrius melodus) S f 


18 Razorbill (Alca torda) s 


19 Roseate Tern (Sterna dougallii) S F 


20 Sedge Wren (Cistothorus platensis) S 


21 Short-eared Owl (Asio flammeus) (Breeding population only) s 


22 Upland Sandpiper (Bartramia longicauda) s 


 


Fish 


23 Atlantic Salmon (Salmo salar) F 


24 Redfin Pickerel (Esox americanus americanus) S 


25 Shortnose Sturgeon (Acipenser brevirostrum) F 


26 Swamp Darter (Etheostoma fusiforme) s 


 


Invertebrates 


 


Butterflies and Skippers 


27 Clayton's Copper (Lycaena dorcas claytoni) S 


28 Edwards' Hairstreak (Satyrium edwardsii) S 


29 Hessel's Hairstreak (Callophrys hesseli) S 


30 Juniper Hairstreak (Callophrys gryneus) S 


31 Karner Blue (Lycaeides melissa samuelis) F 


32 Katahdin Arctic (Oeneis polixenes katahdin) S 


33 Purple Lesser Fritillary (Boloria chariclea grandis) s 


34 Sleepy Duskywing (Erynnis brizo) s 


 


Dragonflies and Damselflies 


35 Boreal Snaketail (Ophiogomphus colubrinus) s 


36 Rapids Clubtail (Gomphus quadricolor) S 


37 Ringed Boghaunter (Williamsonia lintneri) s 


 


Freshwater Mussels 


38 Brook Floater (Alasmidonta varicosa) s 


39 Tidewater Mucket (Leptodea ochracea) s 


40 Yellow Lampmussel (Lampsilis cariosa) s 
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Mayflies 


41 Flat-headed Mayfly (Roaring Brook Mayfly) (Epeorus frisoni) S 


42 Tomah Mayfly (Siphlonisca aerodromia) s 


 


Moths 


43 Pine Barrens Zanclognatha (Zanclognatha martha) s 


44 Twilight Moth (Lycia rachelae) s 


 


Mammals 


45 Canada Lynx (Lynx canadensis) f 


46 Eastern Cougar (Felis concolor couguar) F 


47 Finback Whale (Balaenoptera physalus) F 


48 Gray Wolf (Canis lupus) F 


49 Humpback Whale (Megaptera novaeangliae) F 


50 New England Cottontail (Sylvilagus transitionalis) S 


51 Northern Bog Lemming (Synaptomys borealis) s 


52 Northern Right Whale (Eubalaena glacialis) F 


53 Sei Whale (Balaenoptera borealis) F 


54 Sperm Whale (Physeter catodon) F 


 


Reptiles 


 


Snakes 


55 Black Racer (Coluber constrictor) S 


Turtles 


56 Atlantic Ridley (Lepidochelys kempi) F 


57 Blanding's Turtle (Emys blandingii) S 


58 Box Turtle (Terrapene carolina) S 


59 Leatherback (Dermochelys coriacea) F 


60 Loggerhead (Caretta caretta) f 


61 Spotted Turtle (Clemmys guttata) s 


 


 


Also refer to APPENDIX 1 D 


USFWS Nationally Significant Seabird, Wading Bird and Eagle Nesting Islands in Coastal Maine 
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Section 6; Reporting and Training 
 


Farm staff will be trained in recognizing endangered, threatened and protected species they may see from their 


farm and a system for recording and reporting such observations to farm management.  A Standard Operating 


Procedure for Predator Interaction is also included in the Fish Health Management Plan available on each site. 


 


6.1 SARA Reporting 


Species identified on the Provincial Protected Wildlife factsheets are protected under SARA (Species at 


Risk Act) and COSEWIC (Committee on the status of Endangered Wildlife in Canada) and have been or 


could be found in the area of aquaculture sites in Atlantic Canada.  


 


If any of these animals are found in distress around the aquaculture sites, Canadian Coast Guard should 


be contacted at 1-800-565-1633.  


 


If the animals are observed around the aquaculture sites, care should be exercised to avoid causing them 


any harm. 


 


6.2 Nuisance Seal Reporting 


A Nuisance Seal license may be obtained from the Department of Fisheries and Oceans under the Marine 


Mammal Regulations.  It authorizes producers to harvest those seals that have been observed to be 


causing damage to aquaculture gear, or fish entrapped in aquaculture gear. 


 


The license holder shall submit a catch report annually which identifies: 


a. The day, month, year on which any seals were taken 


b. The location where any seals were taken 


c. The number of seals recovered 


d. The number of seals struck but not recovered 


 


The catch report shall be mailed to the Department of Fisheries and Oceans (see permit for address). 


 


6.3 General Predator Interactions 


Due to the environment in which we operate, wildlife interactions will be unavoidable – both positive or 


neutral and negative (predator).   


 


Positive or neutral interactions may require management notification if the species is listed on a Species 


at Risk list or other similar document.   


 


Negative or predator interactions should be noted to determine if there is an increase or decrease in 


activity.  If a predator is persistent or there is the potential for endangerment of employees, deterrence 


methods may be required.  Any interaction, whether intentional or accidental, must be reported.   


 


An EMS Incident Report Form must be completed and submitted to the Area Manager in the event of a 


negative predator interaction – hard copy or via Pronto Forms on an iPad. 


 


 


Also refer to APPENDIX 2 


EMS Incident Report Form 
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6.4 Canadian Wildlife Service Permit 


Marine birds may become entangled, trapped or oiled from gear or chemicals on an aquaculture site.  


The first step to preventing such emergencies is prevention.  Continually checking nets for integrity and 


avoiding oil, gas and chemical spills is important.    


 


If a large spill does occur, immediately contact Coast Guard (CG) at 1-800-565-1633 and activate the Spill 


Prevention and Response Plan (SPRP) or Spill Prevention, Control and Countermeasure (SPCC) Plan.  If 


wildlife is not initially affected, it should be kept out of the spill area, if possible.   


 


Migratory birds are protected under the Migratory Birds Convention Act and some species are also 


protected under the Species at Risk Act (SARA); this protection can extend to the point where evening 


handling these species is not allowed without a Canadian Wildlife Service Permit.  


 


Common sense must prevail in all circumstances and caution must be exercised when dealing with birds. 


In stressful situations, birds may react with more force in an attempt to protect themselves.  As well, birds 


can carry diseases and parasites which may be transmitted to humans.  If a bird can be easily released 


from entrapment without handling, this may be attempted by site workers.  Workers should not touch 


birds, regardless of the situation.  If a bird must be handled, clean work gloves must be worn and the bird 


handled with care.  If an incident cannot be resolved, Canadian Wildlife Services should be contacted 


(506-364-5068) for further direction.  A permit may become necessary to handle and transport the bird to 


a rehabilitation facility. 


 


Any instances of wildlife interaction shall be recorded on the EMS Incident Report Form. 


 


The following three marine birds are protected by SARA and may be found in Atlantic Canada.  Site 


workers should familiarize themselves with these birds.  If any of these species are found around the sites 


in distress, the Canadian Coast Guard should be contacted immediately at 1-800-565-5068.  The Coast 


Guard can help confirm the identity of the bird(s) in question.  Workers must describe the scenario 


(entanglement, chemical spill, etc.) which caused the distress, if known, as well as the location of the 


species.   Proper directions and/or coordinates are essential to help experts arrive in time. 
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 Harlequin Duck 


 


During the mating season, males have slate-blue plumage, 


chestnut sides, and streaks of white, chestnut and black on 


head.   


 


Females are plain, brownish-grey with patches of white 


around the eye.   


 


They usually build their nests on the ground next to banks of 


fast-flowing streams. 


 Barrow’s Goldeneye 


 


Males (left) are black and white with a purplish-black head 


and a white crescent-shaped patch at the base of the bill.   


 


Females (below) are grayish-brown and whitish on the sides 


and belly with a chocolate brown head.  In the winter and 


spring, females have a bright orange bill.   


 


Nests are usually built 1-2 km from freshwater and 2-15 m off 


of   the ground. 


 


 


 


 


 


 


 


 


 Ivory Gull 


 


Adults have black legs and pure white plumage.  Bill is slate 


blue at the base, yellow in the middle with a red tip.   


 


Nests are usually built on flat terrain or on sheer cliffs above 


ice sheets. 


 


 


 


 


 


 


 


 


 


 


 


 


Roseate Tern 


 


These terns would be found locally during breeding season 


when adults appear mostly white with a black cap, long white 


tail streamers and a white breast with pale pink. 


 


The bill of the Roseate Tern is black with red appearing at the 


base later in the breeding season. 


 


Their breeding grounds are found on rocky offshore islands, 


barrier beaches and salt marsh islands. 
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Section 7; Control Measures 
 


Any measures taken to protect fish from predators are always carried out in a manner that considers predator 


welfare and does not endanger the predator population; however, if a predator cannot be deterred and is 


threatening the security of the containment, it may be dispatched in accordance with Government Policy and 


Saltwater Management consent. 


7.1 Passive Control Measures  


The primary containment net will be protected from damage by predators by the use of a predator 


control net as needed. 


 


The predator net mesh size will be consistent with that utilized in the area for controlling access by 


predators. 


 


Provision will be made to avoid bird predation with the use of a top bird net. 


 


7.2 Active Control Measures  


Non-Lethal, acoustic deterrent devices may be used on sites to discourage birds from landing on the 


cages.  Usage of underwater acoustic devices must be administered under Regulatory approval and 


following the Acoustic Deterrent Policy. 


 


7.3 Lethal Control Measures 


Lethal control measures for predators are prohibited, unless there is a permit in place and actions are 


carried out according to said permit under the instructions and guidance of Senior Management.  


 


7.4 Daily Inspections 


Daily inspections are required on each cage with fish.  Any debris should be removed from around or in 


the cages including garbage, large sticks, and excessive amounts of kelp or rockweed.  Waterlines or 


handrail ties that are missing, broken or chaffed should be replaced.  Any lines that are untied must be 


retied. 


 


For larger repairs, such as broken, chaffed or missing bridals, weight ring ropes or camera lines should be 


reported to the Site Manager as these types of repairs may require the use of divers, maintenance 


vessels, or plastic welders. 


 


Any holes discovered in the netting should immediately be repaired, if able, or reported to the Site 


Manager so that divers can be called in to assess and check for signs of fish escapement. 


 


 
Also refer to APPENDIX 3 


Acoustic Deterrent Policy 
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Section 8; Special Requirements 


 


9.1 Newfoundland 


Interactions between wildlife and aquaculture facilities are bound to occur from time to time.  Therefore, 


our activities should be conducted with respect and care for the local wildlife, ensuring that harmful 


encounters are minimized. 


 


In cases where you do encounter entangled birds, other wildlife and marine mammals on your site, 


whether alive or dead, you must contact the following authorities for their information and action; 


 


• Birds and other wildlife: notify the local Conservation Officer, Department of Environment and 


Conservation (in the Bay D’Espoir area the phone number is 882-2200).  If the animal in question 


is an eagle, you should also contact the Conne River Band Council. 


• Marine mammals and fish (tuna, etc.): contact the local Department of Fisheries and Oceans 


Canada Conservation and Protection Officer in your community. 


 


In the case of wild animals that are alive, the province’s Department of Environment and Conservation 


has a “Wildlife Care and Rehabilitation Program” at Salmonier Nature Park.  The local Conservation Officer 


will be able to determine if the animal in question should be sent to the Salmonier Park. 


 


If a dead animal is encountered, it should be retrieved where possible, treated respectfully, and turned 


over to the appropriate authority when directed to do so.  In the case of bald eagles, the Conservations 


Officer will make properly permitted arrangements to turn them over to the Conne River Band Council for 


respectful burial at Conne River. 
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New Brunswick’s Protected Wildlife


The following species are protected under SARA (Species at Risk Act) and COSEWIC (Committee on the status of Endangered Wildlife in Canada) and have been or could be found in the 
area of southwestern NB’s aquaculture sites.  If any of these animals are found in distress around the aquaculture sites, Canadian Coast Guard should be contacted at 1-800-565-1633.  If 
the animals are observed around the aquaculture sites, care should be exercised to avoid causing them any harm.


Atlantic Cod (Gadus morhua)
Habitat: Shoreline to continental shelf in Northeast Atlantic
Description: Brown to green or grey with spots on dorsal 
surface, pale underside.  Distinctive chin barbell. 
3 dorsal fins and 2 anal fins.
Max. size: 2 m, 96 kg


Atlantic Salmon (Salmo salar)
Habitat: Fresh water streams in winter then migrates out to Bay 
Description: Sides and belly are silvery, 
back varies from shades of brown to green and blue.
Adult size: 60 cm, 3 kg
Season of Concern: Spring, summer and fall


Atlantic Wolffish (Anarhichas lupus)
Habitat: Inhabits cold, deep water, bottom dwellers, prefer 
rock or hard-clay sediment
Description: Rounded profile, heavy head, blunt snout, 
lacking pelvic fins. Body color ranges from slate blue to 
dull green to purplish brown with vertical, dark brown 
bars along the sides. Extensive teeth structure
Max. size: 150 cm, 20 kg


Fin Whale (Balaenoptera physalus)
“Grey hound of the deep”
Habitat: Temperate, deep, cool waters
Description: Baleen whale with a long and slender, streamlined 
body, dark greybody, white underneath. Narrow, V-shaped head, 
pointed snout, paired blowholes. 
Adult Size: 20-27 m, 70,000 kg


Harbour Porpoise (Phocoena phocoena)
Habitat: Close to cooler (<16 °C), coastal areas or river 
estuaries
Description: Black back, grayish-white sides fading to white 
underneath
Max. size: 1.7 m , 65 kg


North Atlantic Right Whale (Eubalaena glacialis)
Habitat: Temperate northern waters in summer Description:
Large black baleen whale distinguished by the callosities (thick, 
hard, white bumps) on its head.  Broad back, lacks a dorsal fin.
Adult Size: 16-17 m, 63,500 kg
Season of Concern: Congregate in summer and fall in the 
lower Bay of Fundy, mainly east of Grand Manan


Porbeagle (Lamna nasus)
Habitat: Coastal and oceanic
Description: Large shark with a powerful streamlined 


body. Grey-bluish black body with a white patch on the 
back of dorsal fin, white underside. Head is stout, snout 
is pointed. Distinguished by its 3-cusped teeth.
Max. size: 3 m in length, 135 kg


Leatherback Sea Turtle (Dermochelys coriacea)


Habitat: Prefer open ocean, deep water. Nest on ocean beaches.
Description: Largest living sea turtle. Lacks a bony shell, instead its 
carapace is covered by bluish black skin. 
Max.size: 2.4 m in length, 3.6 m wide, up to 725 kg
Season of Concern: June to October


Barrow’s Goldeneye (Buscephala islandica)
Habitat: Wooded lakes, beaver ponds, overwinter in protected 
coastal waters or open inland water
Description: Medium sized sea duck. Males are black and white. 
Females are grayish brown and white on the sides and belly with 
a chocolate brown head 
Adult Size: 53 cm, 1 kg


Sowerby’s Beaked Whale (Mesoplodons bidens)


Habitat: Generally found in deep waters, continental shelf/slope
Description: Medium sized dark gray, beaked whale. 


Streamlined body with a small head with a long, narrow beak.  
Tails have no central notch.  Small, triangular dorsal fin.  
Max. size: 4.5 -5.5 m in length, 1000-1300 kg







Ivory Gull (Pagophila eburnea)
Habitat: Live near the edges of pack or drift ice
Description: Small white seabird with black legs. 
Juveniles have a dusky face and chin and black spots 
on the breast and along the flanks and tail.
Adult size: 38-43 cm
Season of Concern: Late May/early June (breeding 
season)


Piping Plover (Charadrius melodus melodus)
Habitat: Nests along coastal sand, gravel beaches, sand flats
Description: Small, sand coloredshorebird.  Black ring around 
neck. Bill yellow with a black tip, yellow legs (In winter, bill is 
black, legs are pale)
Adult size: 15-19 cm, 43-48 g
Season of Concern: Late April /May to August


Harlequin Duck (Histrionicus histrionicus)
Habitat: Turbulent mountain streams in summer, rocky coastal 
waters in winter. Nest in a well-concealed location on the 
ground, near a stream
Description: Small sea duck. Males have slate-blue plumage, 
chestnut sides, and streaks of white, chestnut and black on 
head. Females are plain, brownish-grey with patches of white 
Adult size: 45cm


Least Bittern (Ixobrynchus exilis)
Habitat: Nest in freshwater marches and swamps, often with 
cattails
Description: Member of the heron family.  Mainly brown and buff 
colored body, white underside, black head and back 
Adult Size: 30 cm in length, 80 g
Season of Concern: Summer (overwinter in southern US states)


Monarch (Danaus plexippus)
Habitat: Wherever milkweed and wildflowers are 
found- fields, meadows, gardens, etc.


Description: Small sea duck. Males have slate-blue 
plumage, chestnut sides, and streaks of white, 
chestnut and black on head. Females are plain, 
brownish-grey with patches of white 
Adult size: 45cm


Eskimo curlew (Numenius borealis)
*May have gone extinct
Habitat: Pass through Maritimes during migration, no specific 
habitat known
Description: Mottled brown shorebird, brown back, buff 
underside, long legs, long, thin down-curving bill
Adult size: 337 cm in length, 270-454 g, 19-23 cm wing span
Season of Concern: July – October (fall migration)


Yellow Rail (Coturnicops noveboracensis)
Habitat: Found in marshes through summer, 
coastal wetlands and rice fields in winter
Description: Tiny bird with black and white 
markings on plumage, short tail, small bill.  Almost 
never flies unless disturbed.
Adult size: 15-19 cm in length, 60 g


Roseate Tern (Sterna dougalli)
Habitat: Nests are usually built on flat terrain or on 
sheer cliffs above ice sheets.
Description: Adults have black legs and pure white 
plumage.  Bill is slate blue at the base, yellow in the 
middle with a red tip.  
Season of Concern: Spring to late August/September















Newfoundland and Labrador Protected Wildlife
The following species are protected under SARA (Species at Risk Act) and COSEWIC (Committee on the status of Endangered Wildlife


in Canada) and have been or could be found near aquaculture sites on the south coast of Newfoundland island.  If any of these animals 


are found in distress around the aquaculture sites, Canadian Coast Guard should be contacted at 1-800-565-1633.  If the animals are 


observed around the aquaculture sites, care should be exercised to avoid causing them any harm.


Atlantic Cod – Laurentain North


(Gadus morhua)


Habitat: Northern Gulf of St. Lawrence and 


waters off the south coast of Newfoundland. 


Migrate inshore to their feeding grounds. 


Description: Brown to green or grey with spots 


on dorsal surface, pale underside.  


Distinctive chin barbell, 3 dorsal and 2 anal fins.


Max. size: 2 m, 96 kg Atlantic Wolffish (Anarhichas lupus)


Habitat: Inhabits cold, deep water, bottom 


dwellers, prefer rock or hard-clay sediment.


Description: Rounded profile, heavy head, 


blunt snout, lacking pelvic fins. Body color 


ranges from slate blue to dull green to 


purplish brown with vertical, dark brown bars 


along the sides. Extensive teeth structure.


Max. size: 150 cm, 20 kg


North Atlantic Right Whale


(Eubalaena glacialis)


Habitat: Temperate northern waters in summer. 


Description: Large black baleen whale 


distinguished by the callosities (thick, hard, 


white bumps) on its head.  Broad back, 


lacks a dorsal fin.


Adult Size: 16 - 17 m, 64 MT


Harbour Porpoise (Phocoena phocoena)


Habitat: Close to cooler (<16 °C), coastal 


areas or river estuaries.


Description: Black back, grayish-white sides 


fading to white underneath.


Max. size: 1.7 m , 65 kg


Fin Whale (Balaenoptera physalus)


Habitat: Temperate, deep, cool waters.


Description: Baleen whale with a long and 


slender, streamlined body, dark grey body, 


white underneath. Narrow, V-shaped head, 


pointed snout, paired blowholes. 


Adult Size: 20 - 27 m, 70 MT


Leatherback Sea Turtle (Dermochelys coriacea)


Habitat: Prefer open ocean, deep water. Nest on 


ocean beaches.


Description: Largest living sea turtle. Lacks a bony 


shell, its carapace is covered by bluish black skin. 


Max.size: 2.4 m in length, 3.6 m wide, 725 kg


Season of Concern: June to October


American Eel (Anguilla rostrata)


Habitat: Uses all salinities during life stage, 


found in all freshwater that are accessible to the 


to Atlantic Ocean.


Description: Elongated body, grey with white or 


cream color belly, one dorsal/caudal/anal fin. 


Max. size: Adults - male: 0.4 m, female: 1.0 m


Blue Whale (Balaenoptera musculus)


Habitat: Along the north shore of the Gulf of 


St. Lawrence; off eastern Nova Scotia; off the 


south coast of the island of Newfoundland.


Description: Largest animal on earth, colored 


dark and light grey, smallish dorsal fin and 


pointed pectoral flippers. 


Max. size: 30 m, 181 MT







Harlequin Duck (Histrionicus histrionicus)


Habitat: Turbulent mountain streams in 


summer, rocky coastal waters in winter. Nest in 


a well-concealed location on the ground.


Description: Small sea duck. Males have slate-


blue plumage, chestnut sides, and streaks of 


white, chestnut and black on head. Females are 


plain, brownish-grey with patches of white.


Adult size: 45 cm


Monarch (Danaus plexippus)


Habitat: Wherever milkweed and 


wildflowers are found- fields, meadows, 


gardens, etc.
Description: Bright orange butterfly with 


heavy black veins and a wide black 


border containing two rows of white 


spots. 


Adult size: Wingspan of 8.9 - 10.2 cm


Northern Wolffish (Anarhichas denticulatus)


Habitat: Open continental-shelf water that is 


cold—usually between 2°C to 5°C—and 


mainly at depths between 400 and 1000 


metres. Prefer a rocky or muddy sea floor.


Description: Thick and heavy set, with a large 


head, small sharp teeth with grey to dark 


chocolate color appearance.


Max. size: 1.4 m , 20 kg


Spotted Wolffish (Anarhichas minor)
Habitat:Found offshore in cold, deep water, 


usually below 5oC and between 50 – 800 m


in depth but as shallow as 25 m, prefer a 


coarse sand bottom with rocky areas.


Description: Canine teeth, round blunt head 


long body, olive to deep brown with blackish-


brown spots.


Max. size: 1.8 m,  23 kg


Short-eared owl  (Asio flammeus)


Habitat: Tundra, coastal barrens, sand dunes, 


field and bog areas.  All coastal areas and near 


shore islands are suitable.


Description: Medium-sized, puffy white and 


brown owl with shirt ear tufts and yellow eyes.


Max. size: 34 - 43 cm , 206 - 475 g


Red Crossbill 


(Loxia curvirostra percna)


Habitat: Restricted to the island of NL. 


Found in mature conifer forests.


Description: Medium-sized finch with a 


crossed beak. Males are dull red color with 


brown shading . Females are grayish-olive 


with yellow rumps.


Max size: 14 - 16 cm


Olive-sided Flycatcher 


(Contopus cooperi)
Habitat: Coniferous, mixed wood or boreal  


forests where suitable habitat is more likely 


to be in or near wetland areas.


Description: Dark olive on the face, 


upperparts and flanks. They have light 


under parts, a large dark bill and a short tail.


Max. size: 18 - 20 cm


Boreal Felt Lichen


(Erioderma pedicellatum)


Habitat: It grows on trees in damp boreal 


forests along the Atlantic coast.


Description: Medium-sized foliose lichen, 


fuzzy upper surface that is greyish-brown 


when dry and slate-blue when moist. The 


underside is white with edges usually 


curled upward


Max. size: 2 - 5 cm across, sometimes 


reaching 12 cm in diameter 







Nationally Significant  Seabird,
Wading Bird and Eagle Nesting
Islands in Coastal Maine
For many years, seabird biologists from U.S. Fish and Wildlife Service and
Maine Dept. of Inland Fisheries and Wildlife have conducted surveys to identify
coastal islands that support nesting pairs of seabirds, wading birds, and bald eagles.
The table below is based on information last updated in 2002.


KEY TO THE TABLE on the  following 8 pages):
CIR# Coastal Island Registry Number (every island has a unique CIR#)
OWNER (May indicate fee and/or easement ownership)


IFW Maine Dept. of Inland Fisheries and Wildlife
FWS U.S. Fish and Wildlife Service, Maine Coastal Nesting Islands NWR
ANP Acadia National Park
BPL Maine Bureau of Parks and Lands
MDOT Maine Dept. of Transportation
NGO Non-government conservation organization
PRI towns and private owners
(E) Privately owned,  protected with conservation easement
* nesting site -- usually for bald eagles -- on a relatively large island with multiple owners


VALUES
S Island where 1% or more of the state’s seabird population nests
W Island where 1% or more of the state’s wading bird population nests
R Island where any number of federally endangered roseate terns nests
E Island  where bald eagles nest
D Island that may not meet the 1% population criteria for any one species, but support


three or more species of nesting seabirds
MCINWR


a Island identified in the Comprehensive Conservation Management Plan for potential acquisition
by Maine Coastal Islands National Wildlife Refuge — if current owners are willing sellers and
federal funds are available for acquisition.


This list of nationally significant islands is intended to provide a helpful reference to
inform recreational users and to catalyze protection of high value nesting islands
through effective stewardship, management agreements, easements and/or fee
acquisition with willing landowners.  This list alone should not be used for making
final management decisions or for regulatory purposes.  Rather, the list should be
considered as a helpful first reference, to be checked for updates and accuracy on an
as-needed, island-specific basis.


In order to minimize disturbance and maximize nesting success, please
respect island closures for recreational uses during the nesting season
(April 1 - August 31).
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CIR # Island name                            OWNER TOWN               Acres  Values   MCINWR
55-012 FREYEE ISLAND (EAST) IFW Brooklin         9.6        E
55-088 UPPER COOMBS ISLAND PRI Brunswick         8.6        E b


55-105 DOUGHTY ISLAND NGO Harpswell         1.4        E
55-156 DUCK ROCK IFW Harpswell         1.0        D
55-159 JENNY ISLAND IFW Harpswell         3.5        S, R, D
55-175 LONG LEDGE IFW Harpswell         1.3        D
55-176 LONG LEDGE (SOUTH) IFW Harpswell         2.0        S, D
55-177 FLAG ISLAND ISLAND IFW Harpswell       26.2        S, D
55-178 TWO BUSH ISLAND IFW Harpswell         2.0        D
55-179 CEDAR LEDGE IFW Harpswell          2.4        D
55-200 LANES ISLAND PRI Yarmouth        28.2        E b


55-223 THE NUBBIN IFW Yarmouth          0.2        R
55-245 SOW AND PIGS PRI Freeport          2.9        E
55-275 UPPER GREEN (SOUTH) IFW Cumberland          1.2        S, D
55-282 LITTLE WHALEBOAT ISLAND PRI Harpswell        18.0        W b


55-283 LITTLE WHALEBOAT ISLAND (SE) PRI Harpswell          4.3        D b


55-295 WILLIAMS ISLAND PRI,PRI/NGO Freeport        21.4        E
55-297 UPPER GREEN ISLAND (N) IFW Cumberland          0.6        D
55-330 SCREECHING GULL IFW Falmouth          0.1        R
55-381 HOUSE ISLAND PRI Portland        31.1        D b


55-383 RAM ISLAND IFW Portland        14.1        S, W, D
55-386 OUTER GREEN ISLAND IFW Portland          5.4        S, D
55-406 LITTLE BIRCH ISLAND IFW Harpswell          9.2        S, D
55-415 UPPER FLAG ISLAND FWS Harpswell        34.1        D
55-427 TURNIP ISLAND PRI Harpswell          1.9        D b


55-437 LITTLE MARK ISLAND IFW Harpswell          1.7        S, D
55-439 EAGLE ISLAND BPR Harpswell        13.3        D
55-458 WEST BROWN COW ISLAND IFW Cumberland          1.3        D
55-499 INNER GREEN ISLAND IFW Portland          3.0        D
55-521 RAM ISLAND PRI Cape Elizabeth          2.8        S, D b


55-605 RAM ISLAND FWS Harpswell          6.3        D
55-615 POND ISLAND IFW Harpswell        22.7        S, R, D
55-626 RAGGED ISLAND PRI Harpswell        74.9        S, D b


55-628 WHITE BULL ISLAND IFW Harpswell          5.5        D
55-630 MARK ISLAND IFW Harpswell        10.5        W, D
55-632 EAST BROWN COW IFW Harpswell         2.4        D
59-010 HOG ISLAND PRI/ANP Gouldsboro       52.3        E
59-012 JORDAN ISLAND PRI/ANP Winter Harbor     261.5        E
59-036 BALD ROCK PRI Steuben         1.3        D b


59-037 SALLY ISLAND PRI Gouldsboro         5.3        D b


59-039 SHEEP ISLAND PRI Gouldsboro         9.4        E b


59-060 ROLLING ISLAND ANP Winter Harbor          5.1        E
59-062 SCHOODIC ISLAND ANP Winter Harbor        67.2        S, D, E
59-065 TURTLE ISLAND TNC Winter Harbor      128.7        W, E
59-084 BURYING ISLAND PRI/IFW Franklin        37.8        W, E
59-087 HILLS COVE ISLAND PRI/NGO Hancock          9.9        E
59-089 KILKENNY COVE ISLAND PRI Hancock          3.1        E
59-110 BUCKSKIN ISLAND PRI Franklin          5.6        E b


59-119 MT DESERT ISLAND* PRI Bar Harbor 69,049.0        E
59-127 INDIAN PT LEDGE IFW Bar Harbor          0.4        S
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CIR # Island name OWNER TOWN    Acres   Values   MCINWR
59-132 BLACK ISLAND NGO Bar Harbor      13.8         E b


59-136 JED ISLAND PRI Bar Harbor      11.8         E
59-137 CONARY NUB PRI Blue Hill        0.2         S b


59-160 THE TWINNIES (NORTH) PRI Bar Harbor        3.6         E b


59-161 THE TWINNIES (SOUTH) FWS Bar Harbor        3.3         E
59-170 TREASURE ISLAND PRI Sorrento      18.7         E
59-177 CALF ISLAND PRI Sorrento      98.2         E
59-180 STAVE ISLAND PRI Gouldsboro    499.4         E
59-182 IRONBOUND ISLAND PRI/ANP Winter Harbor    830.8         E
59-183 PREBLE ISLAND NGO Sorrento      78.8         E
59-189 INGALLS ISLAND PRI/ANP Sorrento      23.5         E
59-190 BEAN ISLAND PRI/ANP Sorrento      30.1         W, E b


59-195 SHEEP PORCUPINE ISLAND NPS Gouldsboro      22.2         E
59-197 BALD PORCUPINE ISLAND NPS Gouldsboro      31.9         E
59-198 BURNT PORCUPINE ISLAND PRI Gouldsboro      37.6         E
59-201 LONG PORCUPINE ISLAND NGO Gouldsboro    130.1         E
59-236 HARDWOOD ISLAND PRI/ANP Tremont    196.1         E
59-240 BARTLETT ISLAND* PRI/TOWN Mount Desert 2,158.6         E
59-242 TINKER ISLAND NGO,PRI/NGO Tremont    446.9         E
59-265 BAR ISLAND NPS Mount Desert        6.7         E
59-270 GREAT CRANBERRY ISLAND* PRI Cranberry Isles 1,064.9         E
59-300 THE THRUMCAP IFW Bar Harbor         2.6         S, D
59-301 EGG ROCK FWS Winter Harbor       12.5         R, D
59-313 LT CRANBERRY ISLAND PRI Cranberry Isles     491.3         E
59-340 TRUMPET ISLAND FWS Tremont         6.4         D
59-341 SHIP ISLAND FWS Tremont       13.1         S
59-343 WEST BARGE ISLAND FWS Tremont         0.5         D
59-347 POND ISLAND PRI Frenchboro     241.0         E b


59-351 JOHNS ISLAND PRI Swans Island       21.8         E b


59-398 GOOSEBERRY ISLAND PRI Swans Island         5.4         D b


59-409 BAKER ISLAND (N) NGO Swans Island         8.1         E
59-413 SWANS ISLAND* PRI Swans Island  6,853.3         E
59-438 PLACENTIA ISLAND NGO Frenchboro     553.0         E
59-439 LT DUCK ISLAND NGO Frenchboro       89.8         S, D, E
59-440 GREAT DUCK ISLAND PRI/NGO’s/IFW Frenchboro     212.0         S, D, E
59-443 LT BLACK ISLAND PRI(NGO) Frenchboro         2.9         E
59-445 GREEN I  LEDGE IFW Frenchboro         1.9         D
59-446 GREEN ISLAND IFW Frenchboro         5.6         S, D
59-447 SISTER ISLAND PRI Swans Island       30.3         E b


59-448 CROW ISLAND PRI Frenchboro       10.6         E b


59-449 DRY MONEY LEDGE IFW Frenchboro         0.6         S
59-450 HARBOR ISLAND PRI Frenchboro       19.9         E b


59-451 LONG ISLAND* PRI,PRI/NGO Frenchboro  1,468.5         E
59-470 RINGTOWN(LT MARSHALL) ISLAND FWS Swans Island       13.9         E
59-479 BRIMSTONE ISLAND IFW Swans Island         1.2         D
59-480 HERON ISLAND NPS Swans Island       51.8         S, D
59-481 MASON LEDGE IFW Swans Island         4.5         S, D
59-483 JOHN’S ISLAND FWS Swans Island       43.1         S, D
59-570 VERONA ISLAND* PRI Verona  3,977.1         E
59-587 YOUNGS ISLAND (MID) (SAMS?) PRI Pembroke         2.9         E
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CIR # Island name OWNER TOWN Acres Values     MCINWR
59-596 NN I S BEAR HEAD(RAM?) PRI Brooksville     0.4      E
59-650 HOLBROOK ISLAND BPL Castine 110.9      E
59-651 RAM ISLAND NGO Castine     7.3      E
59-669 THRUMCAP ISLAND IFW Brooksville     1.2      D
59-672 BUCK ISLAND IFW Brooksville     0.9      D
59-673 SPECTACLE ISLAND PRI Brooksville     8.7      S, D b


59-674 GREEN LEDGE IFW Deer Isle     0.8      D
59-675 WESTERN ISLAND PRI/NGO Deer Isle   22.0      S, E b


59-685 COLT HEAD IFW Deer Isle     4.3      D
59-687 BEACH ISLAND PRI Deer Isle   73.4      E
59-709 SCOTT I (W) PRI/NGO Deer Isle     6.2      E
59-742 NN I S CARLETON I(SALT POND IS.?)   IFW Blue Hill     0.2      E
59-771 BRADBURY ISLAND NGO Deer Isle 160.7      E
59-772 LITTLE SPRUCEHEAD PRI Deer Isle   44.1      S b


59-782 HARDHEAD ISLAND IFW Deer Isle     5.2      S, D
59-789 GRASS LEDGE (W) IFW Deer Isle     1.1      S, D
59-790 COMPASS ISLAND PRI Deer Isle     7.0      D b


59-799 INNER PORCUPINE ISLAND PRI Deer Isle   10.2      E b


59-800 OUTER PORCUPINE ISLAND PRI Deer Isle     6.3      E b


59-802 GRASS LEDGE IFW Deer Isle     1.3      D
59-810 CROW ISLAND IFW Deer Isle     5.3      E
59-825 BARRED ISLAND NGO Deer Isle     3.4      E
59-836 SCRAGGY ISLAND PRI/NGO Stonington     8.5      W b


59-849 CURRENT ISLAND PRI? Deer Isle     2.3      E
59-923 CAMPBELL ISLAND NGO Deer Isle   92.0      E
59-925 BEAR ISLAND PRI Deer Isle   20.1      E b


59-931 SMUTTYNOSE ISLAND IFW Brooklin     0.7      R
59-933 MAHONEY ISLAND PRI Brooklin     7.0      S, D b


59-956 EASTERN MARK ISLAND PRI/ANP Stonington     9.9      E b


59-959 SHINGLE ISLAND PRI/ANP Stonington     9.2      E b


59-966 RAM ISLAND BPL Stonington     2.8      E
59-977 NO MANS ISLAND BPL Stonington     4.7      E
59-980 THREE BUSH ISLAND PRI Swans Island     1.6      S b


59-991 HALIBUT ROCKS (EAST) IFW Swans Island     2.7      D
59-996 SHABBY ISLAND IFW/ANP Deer Isle     3.6      S, D
59-998 SPIRIT LEDGE IFW Swans Island     1.7      D
61-002 NEHUMKEAG ISLAND PRI? Gardiner     2.3      E
63-011 SPOON LEDGE IFW North Haven     0.8      S, D
63-013 BURNT ISLAND IFW North Haven   17.2      E
63-018 SHEEP Island IFW North Haven   22.5      E
63-034 STIMPSONS ISLAND PRI/NGO North Haven 194.0      E
63-079 BLUFF HEAD PRI/NGO Vinalhaven     7.8      E
63-081 NECK ISLAND PRI/NGO Vinalhaven   21.7      E
63-093 PENOBSCOT ISLAND PRI/NGO Vinalhaven 257.0      E
63-135 GREEN LEDGE PRI Vinalhaven     0.7      D b


63-157 GREENS ISLAND PRI Vinalhaven 432.5      E
63-160 VINALHAVEN* PRI Vinalhaven    11,397.8      E
63-166 CARVERS ISLAND BPL (IFW) Vinalhaven     8.4      S, D
63-169 HAY ISLAND NGO Vinalhaven     3.6      D
63-174 ROBERTS ISLAND FWS Vinalhaven   10.8      S, D
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63-175 ROBERTS ISLAND (WEST) FWS Vinalhaven      2.4      S, D
63-176 BRIMSTONE ISLAND NGO Vinalhaven    32.3      S, D
63-179 LITTLE BRIMSTON NGO Vinalhaven      3.3      D
63-183 OTTER ISLAND IFW/NGO Vinalhaven    44.4      S, D
63-200 SPARROW ISLAND IFW Isle au Haut      5.3      S, D
63-204 HARDWOOD ISLAND IFW Isle au Haut    13.6      E
63-211 RAM ISLAND IFW Isle au Haut      3.4      E
63-230 ISLE AU HAUT* PRI/ANP Isle au Haut      6,808.7      E
63-260 SOUTHERN MARK ISLAND IFW Isle au Haut      5.3      S, D
63-264 FOG ISLAND PRI/NGO Isle au Haut     56.7      E b


63-266 GREEN LEDGE IFW Isle au Haut       4.2      S, D
63-283 COW PEN (WEST) IFW Isle au Haut       3.8      S
63-284 COW PEN (EAST) IFW Isle au Haut       2.6      S
63-287 GREAT SPOON ISLAND IFW/ANP Isle au Haut     50.4      S, D
63-289 LITTLE SPOON ISLAND NGO/ANP Isle au Haut     23.1      S, D
63-313 CURTIS ISLAND PRI? Camden       7.8      E
63-314 GOOSE ROCK IFW Rockport       0.5      D
63-323 RAM ISLAND PRI Rockport       1.1      S, D b


63-330 MOUSE ISLAND PRI North Haven       2.7      D b


63-335 EAST GOOSE ROCK IFW North Haven       0.7      D
63-336 GOOSE ISLAND IFW North Haven       1.6      D
63-339 MARK ISLAND NGO North Haven     31.1      E
63-341 ROBINSON ROCK IFW North Haven       1.9      D
63-393 SHEEP ISLAND PRI Owls Head     62.3      E
63-402 FISHERMAN ISLAND IFW Matinicus Isle Pl.     8.9      D
63-403 MARBLEHEAD ISLAND IFW Matinicus Isle Pl.     1.0      D
63-418 LT GREEN ISLAND PRI Matinicus Isle Pl .     2.9      S, D b


63-420 GARDEN ISLAND IFW Thomaston       1.5      D
63-421 OAK ISLAND PRI Matinicus Isle Pl.     1.8      D b


63-485 GREEN ISLAND IFW Vinalhaven       1.7      D
63-493 GREEN LEDGES IFW Vinalhaven       2.3      S, D
63-501 CRANE ISLAND (NORTH) PRI Vinalhaven     35.9      E
63-503 SPECTACLE ISLAND (WHITE IS.?) PRI Vinalhaven       3.7      E
63-505 CRANE ISLAND (SOUTH) PRI Vinalhaven       1.6      E b


63-526 HURRICANE ISLAND  LEDGE IFW Vinalhaven       1.4      D
63-578 GUNNING ROCK (EAST) IFW Saint George       2.7      D
63-579 THE BROTHERS (NORTH) NGO Saint George       3.8      D b


63-580 THE BROTHERS (C) NGO Saint George       0.6      R, D b


63-581 THE BROTHERS (SOUTH) NGO Saint George       7.4      D b


63-582 HAY LEDGE NGO Saint George       5.0      D
63-584 METINIC ISLAND FWS/PRI Matinicus Isle Pl.  346.0      S, R, D
63-585 METINIC GREEN ISLAND PRI Matinicus Isle Pl .     8.7      S, D
63-588 HOG ISLAND PRI Matinicus Isle Pl .     9.4      D
63-626 HURRICANE ISLAND PRI Matinicus Isle Pl.     1.8      D b


63-634 GRAFFAM ISLAND PRI Muscle Ridge S.    65.1      W b


63-651 CROW ISLAND PRI Matinicus Isle Pl.    11.8      E b


63-653 TWO BUSH ISLAND FWS Matinicus Isle Pl .     8.1      D
63-654 LT GREEN ISLAND PRI Matinicus Isle Pl.    36.0      S, D b


63-655 LARGE GREEN ISLAND PRI Matinicus Isle Pl .    85.3      S, R, D b


63-701 HARBOR ISLAND NGO/PRI Friendship      96.7      S b


5


Nationally Significant Nesting Islands in  Coastal Maine, U.S. Fish and Wildlife Service, 2002







CIR # Island name OWNER              TOWN   Acres   Values    MCINWR
63-705 CRANE ISLAND PRI/FWS                  Friendship      11.9       S, D
63-707 FRANKLIN ISLAND FWS                         Friendship      10.9       S, W, D
63-730 SAND ISLAND PRI                           Friendship        4.2       E b


63-731 RAM ISLAND PRI                           Friendship        1.3       E b


63-802 BAR ISLAND PRI                           Saint George        8.1       S, D b


63-820 SHAG LEDGES (EAST) IFW                          Saint George        1.7       D
63-821 SHAG LEDGDES (WEST) IFW                          Saint George        1.4       D
63-833 HART ISLAND FWS                         Saint George      13.2       S, D
63-836 GUNNING RK (WEST) IFW                          Saint George        2.1       S, D
63-839 OLD HUMP LEDGES (SOUTH) IFW Saint George        1.7       D
63-860 EASTERN EGG ROCK IFW Saint George        9.6       S, R, D
63-873 LITTLE EGG ROCK IFW Saint George        3.2       D
63-875 SHARK ISLAND IFW Saint George        2.5       S, D
63-900 NO MAN’S LAND IFW Matinicus Isle Pl.     23.5       S, D
63-901 TWO BUSH ISLAND PRI Matinicus Isle Pl.      5.9       S, D b


63-917 WOODEN BALL ISLAND PRI Matinicus Isle Pl.    38.2       S, D b


63-920 TENPOUND ISLAND NGO Matinicus Isle Pl.    28.3       S, D
63-923 SEAL ISLAND FWS Vinalhaven      95.8       S, R, D
63-924 PUDDING ISLANDI IFW Matinicus Isle Pl.      2.9       S, D
63-929 GREEN LEDGE IFW Matinicus Isle Pl.      4.4       D
63-930 RAGGED ISLAND PRI Matinicus Isle Pl .  332.3       D
63-940 MATINICUS ROCK FWS Matinicus Isle Pl.     25.7       S, R, D
65-019 HOG ISLAND PRI Damariscotta        4.7       E b


65-123 HODGSONS ISLAND NGO South Bristol      23.2       E
65-165 HOG ISLAND NGO Bremen    302.2       E
65-173 CROTCH ISLAND  (SOUTH) IFW Bremen        0.7       E
65-189 KILLICK STONE IFW Bristol        5.5       R, D
65-194 WRECK ISLAND IFW Bristol      14.1       S, W, D, E
65-198 ROSS ISLAND NGO Bristol      26.7       S, D
65-200 HADDOCK ISLAND PRI Bristol      12.1       D b


65-201 WESTERN EGG ROCK NGO Bristol        7.9       S, D
65-244 CHRISTMAS COVE IFW South Bristol        0.3       R, D
65-258 THREAD OF LIFE PRI South Bristol        1.4       S, D b


65-267 THRUMCAP ISLAND (SOUTH) FWS South Bristol        9.0       R
65-274 FISHERMAN ISLAND PRI Boothbay      70.7       W, D b


65-276 WHITE ISLAND (INNER) NGO/FWS Boothbay      10.6       S, D
65-278 WHITE ISLAND (OUTER) FWS Boothbay      13.4       W, D
65-279 OUTER HERON ISLAND FWS Boothbay      66.2       W, E
65-280 DAMARISCOVE ISLAND NGO Boothbay    242.3       S, D b


65-287 PUMPKIN ISLAND State of Maine Boothbay        5.7       D
65-313 EASTERN DUCK ROCK IFW Monhegan Island     2.2       D
65-408 ISLE OF SPRINGS PRI Boothbay Harbor  104.9       E
65-423 GREEN ISLAND PRI Southport      19.6       E
65-461 LOWER MARK ISLAND NGO/FWS Southport        9.5       S, W
73-010 SWAN ISLAND IFW Perkins Twp       1,434.7       E
73-012 LT SWAN ISLAND IFW Perkins Twp      46.3       E
73-030 FREYEE ISLAND (WEST) PRI Topsham        5.3       E b


73-065 NN I (STONEY ?) PRI? Bath        1.5       E
73-067 THORNE ISLAND PRI Woolwich      11.5       E
73-072 CRAWFORD ISLAND PRI Bath        7.6       E
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73-090 LITTLE LINES ISLAND PRI? Woolwich        0.9      E
73-168 LEE ISLAND IFW Phippsburg    105.6      E
73-213 NORTH SUGARLOAF IFW Phippsburg        0.8      R
73-262 OUTER HEAD BPL Georgetown        3.4      R
73-280 SOUTH SUGARLOAF IFW Phippsburg        1.3      S, R, D
73-282 POND ISLAND FWS Phippsburg      10.5      S
73-308 FULLER ROCK PRI Phippsburg       2.4      D b


73-313 HERON ISLAND (NORTH) NGO Phippsburg       2.0      S, D
73-315 HERON ISLAND (C) NGO Phippsburg       2.7      D
73-316 HERON ISLAND (SOUTH) NGO Phippsburg       3.3      S, D
73-320 SEGUIN ISLAND NGO Georgetown     63.1      S, D b


77-011 SEARS ISLAND MDOT Searsport   977.1      E
77-012 ISLESBORO* PRI Islesboro           7,750.6      E
77-045 RAM ISLAND PRI Islesboro       7.0      E b


77-047 FLAT ISLAND IFW Islesboro      11.5      S, D
79-012 ST. CROIX ISLAND ANP Calais       7.4      E
79-061 FALLS ISLAND NGO,PRI/NGO Trescott Twp   143.1      E
79-072 WILBUR NECK (SOUTH) IFW Pembroke       6.1      E
79-081 WILBUR NECK (NORHT) PRI Pembroke     69.4      E
79-085 NN I REYNOLDS POINT IFW Edmunds Twp       0.3      E
79-126 GOOSE ISLAND IFW Eastport       3.7      S, D
79-128 MATTHEWS ISLAND PRI? Eastport     18.1      E
79-132 SPECTACLE ISLAND PRI Eastport       4.8      S, D b


79-172 BIRCH ISLAND (SOUTH) FWS Edmunds Twp       2.1      E
79-193 FREDS ISLAND PRI Trescott Twp       3.4
79-219 GOOSEBERRY ISLAND PRI Lubec       4.5      E
79-222 TALBOT COVE ISLAND (WEST) IFW Trescott Twp       4.5      E
79-228 CARLOS COVE ISLAND IFW Trescott Twp       3.8      E
79-241 HOG ISLAND NGO Lubec     12.6      E
79-279 HOG ISLAND IFW Machiasport     30.7      D, E
79-285 SALT ISLAND IFW/PRI Machiasport     73.0      E
79-290 YELLOW HEAD ISLAND PRI? Machias     15.8      E
79-291 BAR ISLAND ?? Machiasport     49.7      E
79-297 CAPE WASH ISLAND PRI Cutler     21.1      E b


79-304 LT RIVER ISLAND US Coast Guard Cutler     16.9      E
79-313 OLD MAN ISLAND FWS Cutler       5.3      S, D
79-345 MINK ISLAND FWS Cutler      11.2      E
79-347 CROSS ISLAND FWS Cutler 1,474.8      E
79-351 DBL HEADSHOT (INNER) FWS Cutler        8.0      E
79-352 DBL HEADSHOT (OUTER) FWS Cutler      14.5      S, D
79-356 STONE ISLAND NGO Machiasport      57.7      W, E
79-359 BIG LIBBY ISLAND IFW Machiasport      95.6      S, D
79-360 LITTLE LIBBY FWS Machiasport      39.7      D
79-370 TREAT ISLAND PRI Eastport      73.2      E
79-371 POPES FOLLY IFW Lubec        1.7      E
79-393 HOPE ISLAND PRI Roque Bluffs        5.5      E b


79-410 HARDWOOD ISLAND PRI Addison      20.2      E
79-412 DUCK LEDGE ISLAND PRI Addison        1.1      D b


79-422 INNER GOOSE ISLAND IFW Addison        2.9      E
79-462 LT RAM ISLAND PRI Roque Bluffs        2.0      E b
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79-464 FELLOWS ISLAND PRI Roque Bluffs      33.0      E b


79-475 ROQUE ISLAND PRI Jonesport 1,306.7      E
79-481 LT SPRUCE ISLAND PRI Jonesport     84.3      E
79-488 BALLAST IFW Jonesport       3.5      S, D
79-493 MARK ISLAND NGO Jonesport     39.2      E
79-499 NIPPLE ISLAND NGO Jonesport       0.3      D
79-512 GREAT WASS ISLAND* PRI/NGO Beals 2,653.5      E
79-514 SHEEP ISLAND PRI Jonesport        4.2      E b


79-520 PIG ISLAND PRI Beals      54.1      E
79-523 FRENCH HOUSE ISLAND PRI Beals        8.1      E
79-570 HALIFAX ISLAND FWS Jonesport      60.0      D
79-572 GREEN ISLAND IFW Jonesport        2.0      D
79-573 EAST BROTHERS FWS Jonesport      16.8      S, D
79-574 ANGUILLA ISLAND PRI Jonesport      12.9      E
79-576 PULPIT ROCK IFW Jonesport        1.7      S, D
79-580 DOUBLE SHOT ISLAND PRI Jonesport        7.5      E
79-586 WEST BROTHERS IFW Jonesport      12.9      D
79-600 LITTLE RAM ISLAND IFW Beals      13.1      E
79-601 BIG RAM ISLAND PRI Beals      29.3      E b


79-602 OUTER RAM ISLAND PRI Beals        8.6      E b


79-605 EGG ROCK IFW Beals        1.9      D
79-610 TOMS ISLAND (NORHT) PRI Addison        1.6      E
79-614 INNER SAND ISLAND FWS Addison      17.8      D
79-619 PLUMMER ISLAND (EAST) NGO Addison       8.0      E
79-621 FLAT ISLAND PRI Addison     19.6      S, D b


79-623 RAM ISLAND PRI? Addison       5.7      E
79-626 BIG NASH ISLAND/CONE PRI Addison     75.3      S, R, D b


79-627 NASH ISLAND PRI/FWS Addison     16.7      S, D b


79-632 THE LADLE PRI Addison       2.3      D b


79-635 PLUMMER ISLAND (WEST) PRI Addison     13.0      E
79-638 LITTLE DRISKO IFW Addison     10.9      S
79-662 LT HARDWOOD ISLAND NGO Jonesport       5.2      E
79-676 FREEMAN ROCK IFW Jonesport       1.5      S, D
79-679 MINK ISLAND PRI Beals        2.6      E
79-693 BROWNEY ISLAND NGO Beals      39.8      S, D, E
79-694 FISHERMAN ISLAND PRI Beals      48.1      S, D b


79-740 UPPER BIRCH ISLAND NGO Addison      27.5      E
79-742 LOWER BIRCH ISLAND PRI Addison      23.9      E
79-748 NIGHTCAP ISLAND PRI/IFW Addison        2.7      S, D
79-751 EAGLE ISLAND PRI/NGO Addison        3.5      E
79-757 BOWLINE HEAD NGO Harrington        7.2      E
79-763 STROUT ISLAND PRI Harrington      20.8      E b


79-765 OTTER ISLAND BPL Harrington        1.0      E
79-778 RIPLEY ISLAND PRI Harrington        0.9      E
79-787 PINKHAM ISLAND PRI Milbridge      79.6      E b


79-789 FOSTER ISLAND PRI Harrington    322.5      E
79-820 BAR ISLAND PRI? Milbridge      82.2      E
79-824 BOIS BUBERT ISLAND FWS/PRI Milbridge 1,059.3      E
79-832 POP ISLAND PRI? Steuben        2.8      E
79-835 SHEEP ISLAND PRI Steuben        7.9      E b
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79-836 SALLY ISLAND FWS Steuben     1.3      E
79-843 EASTERN ISLAND PRI Steuben     4.7      S, D b


79-903 FLINT ISLAND NGO Harrington 136.0      E
79-906 SHIPSTERN ISLAND NGO Harrington    8.0      E
79-909 TRAFTON ISLAND PRI/IFW Harrington 113.2      W b


79-917 DOUGLAS ISLAND (WEST) PRI Milbridge   10.5      E
79-918 DOUGLAS ISLAND (MID) PRI Milbridge   19.4      E
79-919 DOUGLAS ISLAND (EAST) PRI Milbridge     3.9      E
79-922 JORDANS DELIGHT FWS/PRI Harrington   27.0      S, D
79-929 GREEN ISLAND IFW Steuben   14.2      S, D
79-933 PETIT MANAN FWS Steuben   15.7      S, R, D
79-935 EGG ROCK IFW Milbridge     1.8      D
81-001 BLUFF ISLAND NGO Saco   14.5      S, D
81-002 STRATTON ISLAND NGO Saco   30.0      S, W, R, D
81-010 EAGLE ISLAND PRI Saco     3.1      S, D b


81-015 WOOD ISLAND NGO/US Coast Guard Biddeford   43.5      S, D b


81-016 STAGE ISLAND NGO Biddeford   10.1      D
81-018 BEACH ISLAND IFW Biddeford     3.1      R
81-025 GOOSEBERRY ISLAND IFW Biddeford     1.7      D
81-040 W GOOSE ROCKS IFW Kennebunkport     2.1      R
81-041 W GOOSE ROCKS IFW Kennebunkport     0.4      R
81-098 GREEN ISLAND NGO Kennebunkport     5.8      S, D
81-101 FOLLY ISLAND PRI Kennebunkport     5.4      S, D b


81-102 BUMPKIN ISLAND NGO Kennebunkport     1.7      S, D
81-181 DUCK ISLAND FWS Kittery     8.8      S, D
81-182 SMUTTYNOSE ISLAND PRI/FWS Kittery   40.5      S, D
81-191 APPLEDORE ISLAND PRI Kittery   99.1      S, W, D b
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Environmental Management System Manual for Cooke Aquaculture Inc.  


Facilities in New Brunswick, Newfoundland, Nova Scotia, Prince Edward Island & Maine USA 


------------------------------------------------------------------------------------------------------------------------------------------ 


  Appendix F 


CAI - EMS  V.14.11-3 


Record EMS Incident Report 
Created by: Revision:  Replaces Revision : Reason for Revision: 


New Jennifer Wiper November 2014 New 


 


All incidents that affect our Environmental Management System (EMS) need to be documented in detail to 


determine if changes are needed to our Operational Controls (procedures, equipment, reporting or staff training). 


 


INCIDENT TYPE 
 Blood Water Spill  Potential Fish Escape 


 Chemical / Fuel Spill  Wildlife Interaction 


 Vessel / Barge Sinking  Other: 


 


TO BE COMPLETED BY INCIDENT RECORDER 
Name of Incident Recorder: 


 


Date of Incident: 


Location of Incident: 


 


Personnel Involved: 


 


Description of Incident: 


 


 


 


 


Immediate Corrective Action: 


 


 


 


Preventative Action: 


 


 


 


Management Representative Contacted: 


 


Position: 


 


TO BE COMPLETED BY MANAGEMENT REPRESENTATIVE 
Management Representative Remarks: 


 


 


Revisions Required to Operational Controls: 


 


 


Signature of Management Representative: 


 


Date Signed: 


The Referred Individual must submit this record to the Cooke Aquaculture Certification Supervisor upon 


completion 
 


FOR OFFICE USE ONLY 


Reviewed and Documented (CAI CS signature)  
 







Acoustic Deterrent Policy 
Version 15.05-01 


      


  


From the careful selection of farm sites and investment in the best technology in everything from cage 


and net construction to feeding systems, to regular monitoring and sampling of sediment under cage 


sites, we ensure that all the necessary steps to safeguard the health of our salmon and of the surrounding 


areas are taken.  To make certain that we live up to the commitment of protecting and maintaining the 


sustainability of the environment in which we operate, we need to establish Best Management Practices 


and Policies and as such we have developed this Acoustic Deterrent Policy regarding their use. 


 


Acoustic Deterrent Devices (ADDs), also referred to as Acoustic Harassment Devices (AHDs) are 


equipment used underneath the surface of the water to deter predators away from our cages.  While we 


continue to advance our predator exclusion systems, such as the use of the steel-core nets, redesign of 


our grid systems and other technologies, including ADDs, predator interactions are unavoidable given the 


environment in which we operate.   


 


• Any use of an ADD must be first communicated with and approved by the respective Area and/or 


Production Manager to ensure that all other preventative measures have been taken.  


  


o Other factors such as the legality to use such devices or the requirements of certification 


schemes need to be referred to prior to deployment and your Area and/or Production 


Manager are your best resources to answer these questions. 


 


• To ensure that non-target species are not negatively impacted, we will limit the use of any ADDs 


during periods of high population densities.  As such, the use of ADDs will NOT BE PERMITTED 


during the months of June through September. 


   


o It is imperative that the devices are removed from the water during this time. 


 


This policy supports our commitments to our Environmental Management System. 


 


 


 


                                                                                                    Michael Szemerda 
VP Saltwater Operations 


Kelly Cove Salmon Ltd. 







N


ovember 2017 


 


 


 


      


NS1039 Rattling Beach– Boundary Amendment 


Kelly Cove Salmon 
134 North Street. Bridgewater. NS. B4V2V6 


Report on Public Engagement during Scoping  
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Rattling Beach NS1039 Kelly Cove Salmon 


Finfish Marine Aquaculture Development Plan 134 North Street 


 Bridgewater NS B4V2V6 
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Introduction 


On March 30, 2017, Kelly Cove Salmon (KCS) hosted a public meeting in Digby, Nova Scotia, at the Digby Fire Hall. The 


meeting ran from 3:30 – 7:00pm. The purpose of the meeting was to provide information about the boundary amendment 


application for the Rattling Beach site and to answer questions from the public and neighbours about the Rattling Beach 


site, the proposed boundary amendment, and the company in general.  


KCS is seeking a boundary amendment the enable the lease to include the moorings as well as the footprint of the cages 


as per regulatory requirements. Operationally, the site will continue operating as it has for the last 16 years. Transport 


Canada has already issued an approval.  
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Community Engagement 


On Monday, March 6, Jeff Nickerson and  made a presentation to the Town of Digby to update the Mayor and 


Council about KCS NS operations and to explain the background of the Boundary Amendment for Rattling Beach.  Advice 


was sought about setting up a Community Liaison Committee for the Digby area and notified them of the Open House 


scheduled for March 30, 2017.  A similar presentation was made to the Municipal Council on March 13. 


The following ad was posted in the regional newspapers for two consecutive weekends prior to the open house. 


 
 Open house ad that was posted in regional newspapers. 


A greeting station was set-up near the entrance of the fire hall.  Visitors were greeted by the Communications team and 


were asked if they would like to register.  Those who registered, were given a ballot for a $100 gift certificate/draw for 


the Fundy Restaurant in Digby.  Visitors were also asked to fill out an exit survey. A summary of the exit survey is provided 


near the end of the scoping report. 


Company Representatives 


Certification and Compliance: , Corporate Sustainability Manager, answered questions about certification 


and compliance and had brochures and information on hand.  


Feed Manufacturing: , GM of Northeast Nutrition and Charlotte Feeds, brought jars with samples of feed and 


feed ingredients and showed a loop of images from the feed mill.  He answered questions about feed and feeding 


practices. 


Feed Systems: Kelly Cove staff set up monitors to show live video from the Rattling Beach site’s dome camera and 


underwater cameras.  


SimCorp: Two staff from SimCorp had a display showing Environmental Monitoring Program (EMP) related equipment and 


diagrams showing the boundary amendment. 


GMG: , VP Marine Services, and  brought a model cage set up along with some net and hardware 


samples. They explained our farming technology and discussed innovations in moorings, rope and netting. 
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Human Resources:  Human Resources Manager, responded to questions about career opportunities and 


provided application forms and Cooke materials. 


NSERC Industrial Research Chair in Sustainable Aquaculture:  and  provided a poster 


illustrating the NSERC Industrial Research Chair project.  They answered questions relating to Research & Development 


and modeling work.  


Fish Health/Farm Operations: , VP Saltwater Operations, Jeff Nickerson, NS Production Manager, and 


 NS Area Manager, were on hand to respond to questions about farm operations and fish health.  


A food station was set-up at back of the room: Samples of smoked salmon, fruit, sweets, coffee, tea were available for 


visitors. 


Attendees 


9 visitors, besides presenters and members of the Kelly Cove Salmon staff, attended the open house.  Three people filled 


out application forms for employment.  Three people were neighbours from the Rattling Beach site area who were 


interested in learning more about the farm.   


Only one person refused to register or offer his name.  He came with his mother and would only say that he was from the 


Annapolis area and that he was a boat builder and former urchin diver.  He came with pre-conceived perceptions about 


the sector, of our fish health practices and of the environmental monitoring program.  He did spend time with the experts 


in the room but questioned their science, experience and expertise and left with the general comment that we don’t do 


enough testing.  He did not fill out an exit survey. 


  







November 2017 


 


Rattling Beach NS1039 Kelly Cove Salmon 


Finfish Marine Aquaculture Development Plan 134 North Street 


 Bridgewater NS B4V2V6 
-4- 


Exit Survey Summary 


The following is a summary of questions and responses to the exit survey. 


1. What was your primary reason for attending the Open House? 


• Employment, Looking for work, Employment Opportunities, Education, Just wondering about the site, Just 


interested in the site, Live near the site. 


2. Did you find the information provided helpful?  


• Very helpful, Yes, very much, It was very informative, Yes, Very interesting. 


3. Was there a particular area that interested you? 


• The feed station, Feeding system, The career section, Food ingredients. The feeding, Feeding and how it 


works. 


4. What outstanding questions or suggestions might you have about our farms in the Digby area or about our 


operations in Nova Scotia? 


• None. 


5. Would you be interested in serving on a Community Liaison Committee?  


• No. 


6. Any further comments? 


• Candied salmon sure is good!  You should offer it to your neighbours sometimes. 
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Photos from the Open House 


 
 KCS staff and presenters at the open house. 


  
  and  at the open house. 
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  and  at the open house. 


 
  speaking to meeting attendees. 
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 Information on research being conducted through NSERC, 


 
 Feed samples from NNI and Charlotte Feeds. 
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  of KCS. 


 
 Underwater video from Rattling Beach site. 
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Fisheries and Aquaculture 
1575 Lake Road 
Shelburne, Nova Scotia 
BOT lWO 


APPLICATIONS POSTED NOTICE 


www.novascotia.ca 


The documents associated with the applications from Kelly Cove Salmon Ltd. for a boundary amendment 


and two new sites are available below. The information in these documents is provided as part of the 


routine disclosure of information by the Department of Fisheries and Aquaculture. Some information may 


be redacted as business confidential information or personal information. 


This application is currently under review by the Department and other relevant provincial and federal 


departments and agencies. Please note, the review process may require the applicant to submit additional 


information to the Department which will be posted to the Department' s website. 


These documents were provided to the Department by the applicant. The Department is not responsible 


for the content of these documents, including, but not limited to, the accuracy, reliability, or currency of 


the information contained within. 


Boundary Amendment 


Applicant: Kelly Cove Salmon Ltd. Species: Atlantic salmon, Rainbow trout 


Option Location: Liverpool Bay, Queens County Method of Cultivation: Marine cage cultivation 
Aquaculture Site: AQ#l205 Application Received: March 6, 2019 


New Application 


Applicant: Kelly Cove Salmon Ltd. Species: Atlantic salmon 


Option Location: Liverpool Bay, Queens County Method of Cultivation: Marine cage cultivation 
Application Number: AQ#1432 Application Received: March 6, 2019 


New Application 


Applicant: Kelly Cove Salmon Ltd. Species: Atlantic salmon 


Option Location: Liverpool Bay, Queens County Method of Cultivation: Marine cage cultivation 
Application Number: AQ#1433 Application Received: March 6, 2019 


To learn more about the marine aquaculture lease and licens~ application process, please visit 


https :// novascoti a. ca/fish/aq acu I u re /I icensi ng-1 easing/Agua-Licensing-and-Leasing-Overview. pdf 


For information on the Nova Scotia Aq uaculture Review Board, please visit https://arb.novascotia.ca/ 
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Liverpool Bay Finfish Marine Aquaculture 
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NS 1205 Liverpool - Boundary Amendment 


Brooklyn and Mersey Point - New Site Applications 


Kelly Cove Salmon Ltd. 
134 North Street. Bridgewater, NS B4V 2W6 
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March 6, 2019 


Ms. E. Lynn Winfield 
Licensing Co-ordinator 
Nova Scotia Department of Fisheries & Aquaculture 
Aquaculture Division 
1575 Lake Road 
Shelburne, Nova Scotia 
BOT 1WO 


Dear Ms. Winfield; 


~ BEST 
~ MANAGED 
5 COMPANIES 


Platinum member 


Reference: Boundary Amendment Application for Liverpool (#1205) and New Site 
Applications for Brooklyn and Mersey Point 


Kelly Cove Salmon Ltd. is submitting the following in support of a boundary amendment 
for Liverpool (#1205) and two (2) new site applications for Brooklyn and Mersey Point, 
located in Liverpool Bay: 


Section 1; A completed "Aquaculture Amendment Application" Form for the Liverpool 
(#1205) boundary amendment and completed "Aguaculture Licence/Lease 
Application" forms for two new sites - Brooklyn and Mersey Point; 


Section 2: An Executive Summary outlining the companies global and provincial 
operations, commitment to growth and expansion in the province of Nova 
Scotia focusing on Liverpool Bay. 


Section 3: Liverpool Bay Development Plan containing economic, social, ecological, 
biological and environmental research and collected data to address the 
eight factors to be considered in decisions related to a marine aquaculture 
site; 


Section 4: A Community Engagement report dated March 6, 2019. Please note this 
report will be continually updated to reflect ongoing communications and 
connections with the communities and their people up until this package is 
assessed by Nova Scotia's Aquaculture Review Board; 


Section 5: A complete set of Site Development Plans for Liverpool (#1205) , Brooklyn 
and Mersey Point detailing the proposed lease boundaries, bathymetry, 
cage configuration , cross-sections and proposed marking plans. 


P.O. Box 33, Bridgewater NS B4V 2W6 
www.cookescafood.corn 902-527-5536 - www.tn1c11011hse<1food.com 


-I-







Section 6: A copy of a cheque in the amount of $2,000 ($500 application fee for each 
new site licence plus $500 application fee for each lease) payable to the 
Minister of Finance. 


e 1c - on 


Nova Scotia Regional Manager 
(902) 527-5536 


cc: (SIMCorp) 
ham (NSDFA) 


P.O. Box 33, Bridgewater NS B4V 2W6 
www.cookescafood.com 902-527-5536 • www.u·uenorthscafood.com 


-:?~ 
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·-----;::::=--:-:--Office Use Only ~l 


Aquaculture Amendment Application 
Licence/Lease No: _ _ #_1_2_0_5 ___ _ 


Applicant Information: 


Applicant: __ K_e_ll..,_y_C_o_v_e_S--'-al"--'m'-'-oc..;.n-=ltc.c.d_. ___ _ Contact Person : Jeff Nickerson 


Nova Scotia Registry of Joint Stocks Number: 


Revenue Canada Business Number: 


lelephone No. (Work) : _J,902)875-8603 (Home) : - ----- (Cell) :--


Fax No.: _____ _ E-mail : jnickerson@cookeagua.com 


Mailing Address: P.O. Box 33; Bridgewater NS 


Civic Address : 
134 North St. Unit B; Bridgewater, NS 


Amendment Request: 
The amendment is requested fo r: (Check all appropriate boxes) 


D Land-based ~ Marine 


0 Mari ne Plants K:l Finfish 


0 Change or addition of species 


:J Change of culture method 


D Shellfish 


Change of site boundaries (for marine applications) 


0 er change 


Postal Code: B4V 2W6 


Postal Code: B4V 2W6 


D Other species 


Nova Scotia D~partment of Fisheries and Aquacultu re, Aquaculture Division 
1575 lake Road, Shelburne, NS BOT lWO 


E-mail : aguacu lture@novascotia.ca Pg. 1 of3 







I 


Office Use Only 


Provide explanation of change requested . Add additional pages, as required. 


A boundary amendment application is being filed to fully encompass existing cages, mooring lines 
and anchors within lease boundaries. The lease boundaries will incorporate six (6) additional 
cages resulting in a 2 x 10 configuration in addition to an increase in production to ensure the long 
term environmental and financial sustainability of this site. 


Application Materials 
A complete application includes the following: 


• Amendment application fee (payable to Minister of Finance) according to Section 77 of the Aquaculture 
Licence and Lease Regulations for Nova Scotia made under Section 64, Chapter 25 of the Acts of 1996, the 
Fisheries and Coastal Resources Act 


• Application Form 
• Development Plan according to application 
• Report on Public Engagement during Scoping (for adjudicative amendment applications and for other 


applications as appl icable) 
• Copy of up-to-date Shareholder' s Register which sets out the shareholdings of the company (if 


applicable) 


Public Notice and Disclosure 
As part of the process for deciding on an aquaculture application, the Nova Scotia Department of Fisheries and 


q acul ture (''Fisheries and Aquaculture") will disclose application information to other government bodies, 
including, if applicable, the Nova Scotia Aquaculture Review Board for use at an adjudicative hearing relating to 
-;: e appl icat ion. 


- accordance wit h departmental pol icy, which seeks to promote public involvement in the process for deciding 
aculure applica ions, Fisheries and Aquaculture will disclose application information - not including, 


• personal o b siness confidential information - on the departmental website. 


Nova Scotia Department of Fisheries and Aquaculture, Aquaculture Division 


1575 Lake Road, Shelburne, NS BOT lWO 


E-mail: aguaculture@novascotia.ca Pg. 2 of 3 







Office Use Only 


Privacy Statement 
The personal and business confidential information collected as part of an aquaculture application will only be 
used or disclosed by Fisheries and Aquaculture for the purpose of deciding on the application. 


All application information collected is subject to the Freedom of Information and Protection of Privacy Act 
("FOIPOP") and will only be used or disclosed in accordance with FOIPOP. 


By signing and submitting this form, I acknowledge that I have read, understand, and accept t he above 
statements regarding the collection, use, and disclosure of the information provided on this form . 


Signature of Applicant Date 


Signature of Nova Scotia Department of Fisheries and Date 
Aquaculture Designate 


Submit completed applications to : 


Ver. 170723 


Nova Scotia Department of Fisheries and Aquaculture, Aquaculture Division 


1575 LakE! Road, Shelburne, NS . BOT lWO 
E-mail: aguacu lture@novascotia.ca Pg. 3 of 3 
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INTRODUCTION 


On 21 April 2016, the House of Commons Standing Committee on Fisheries and 
Oceans (the Committee) agreed to “undertake a comprehensive study on the conservation, 
restoration and socio-economic issues related to the Atlantic salmon in Canada.”1 


The Committee convened six meetings between May and October 2016 to study 
the matter, hearing submissions and testimony from representatives of Fisheries and 
Oceans Canada (DFO), scientists, Indigenous communities, environmental and salmon 
conservation organizations, outfitters, and recreational fishers (a complete list is attached 
to this report). The Committee members would like to express their sincere thanks to  
the witnesses who appeared before them to share their knowledge, experience and 
recommendations over the course of this study. These contributions were invaluable in the 
preparation of the following report, and the Committee members acknowledge those 
involved with gratitude. 


The Committee also traveled to Miramichi, New Brunswick, in September 2016 to 
hear from local environmental and salmon conservation organizations as well as the 
region’s First Nations. In South Esk, the Committee visited the Miramichi Salmon 
Conservation Centre, the oldest operating salmon hatchery in Canada, in order to speak 
with members of the Miramichi Salmon Association engaged in wild salmon conservation. 


The Committee is pleased to present its report, in which it makes recommendations 
to the federal government. These recommendations are based on the testimony of 
witnesses as well as the Committee's own analysis of the issues. 


BACKGROUND 


A. Previous Committee Studies 


The Committee initiated a study on wild Atlantic salmon (Salmo salar) in April 2005 
and held one meeting, during which it heard from salmon conservation groups in Nova 
Scotia.2 The Committee had not yet determined its next steps when the 38th Parliament 
was dissolved. 


B. Life Cycle, Distribution of the Species and Populations Diversity 


The wild Atlantic salmon is an anadromous fish, typically being born in freshwater, 
migrating to the sea to feed and grow after having spent two to six or seven years  
in freshwater as juveniles (smolt), and returning to its natal river to spawn after one to  
three years at sea (Figures 1 and 2).3 Atlantic salmon reproduce in coastal rivers of 


                                                           
1  House of Commons, Standing Committee on Fisheries and Oceans, Minutes of Proceedings, 21 April 2016. 


2  House of Commons, Standing Committee on Fisheries and Oceans, Evidence, 14 April 2005. 


3  Fisheries and Oceans Canada [DFO], Our Atlantic Salmon Story. 



http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=42&Ses=1&DocId=8215442

http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=38&Ses=1&DocId=1770097

http://www.dfo-mpo.gc.ca/media/infocus-alaune/2015/salmon/atl-salmon-saumon-atl-eng.htm
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northeastern North America, Iceland, Europe, and northwestern Russia and migrate long 
distances through various portions of the North Atlantic Ocean.4  


During its hearing in Miramichi, the Committee learned that the Atlantic Salmon 
Federation’s acoustic telemetry studies identified the Strait of Belle Isle as a critical 
passage zone for North American salmon travelling to Greenland.5 European and North 
American populations of Atlantic salmon share similar summer feeding grounds off 
southwestern Greenland where they grow on a diet of crustaceans and small fish.6  


Figure 1 – Atlantic salmon’s Life Cycle 


 


Source: Saumon Quebec. 
                                                           
4  The Atlantic Salmon Trust, The Salmon's Lifecycle, its Habitat, Threats and Concerns. 


5  Jonathan Carr, Executive Director of Research, Atlantic Salmon Federation, Evidence, 29 September 2016. 


6  Malcolm L. Windsor et al., Atlantic salmon at sea: Findings from recent research and their implications for 
management, North Atlantic Salmon Conservation Organization (NASCO) document CNL(12)60, May 2012.  



https://www.saumonquebec.com/en/discover/dare-to-learn/the-species/atlantic-salmon/

http://www.atlanticsalmontrust.org/salmon-life-cycle-habitat-threats-and-concerns.html

http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=42&Ses=1&DocId=8455053

http://www.nasco.int/pdf/reports_other/Salmon_at_sea.pdf

http://www.nasco.int/pdf/reports_other/Salmon_at_sea.pdf
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Figure 2 – Atlantic salmon’s Marine Migration Route in Eastern Canada 


  
Sources: Map prepared by Library of Parliament, Ottawa, 2016, using data from Natural Resources Canada.  Boundary Polygons.  In: Atlas of 


Canada National Scale Data 1:5,000,000 Series. Ottawa: Natural Resources Canada , 2013. Committee on the Status of 
Endangered Wildlife in Canada.  Assessment and Status Report on the Atlantic Salmon in Canada, Ottawa: Environment Canada, 
Species at Risk Public Registry, 2011. The following software was used: Esri, ArcGIS, version 10.3.1. Contains information licensed 
under Open Government Licence – Canada. 



http://geogratis.gc.ca/api/en/nrcan-rncan/ess-sst/b8477997-51db-5ee8-91c8-52af2a2d7a96.html

http://www.registrelep-sararegistry.gc.ca/default.asp?lang=En&n=357EF835-1&offset=9&toc=show

http://open.canada.ca/en/open-government-licence-canada
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In Newfoundland and Labrador, most of the salmon come back between April and 
November after spending one year at sea (grilse). In contrast, in the Maritime Provinces 
and in Quebec, many returning adults are multi-sea-winter salmon. Therefore, there are 
differences in life history, size, and proportion of females in salmon populations across 
rivers throughout Eastern Canada.7 


C. State of the Species  


Table 1 provides information on the status of wild Atlantic salmon populations in 
Eastern Canada based on the 2010 assessment by the Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC). The Inner Bay of Fundy population is listed 
and protected under the Species at Risk Act (SARA). Therefore, DFO has developed a 
recovery strategy to arrest or reverse the decline of that population.8 


Table 1 – COSEWIC Assessment: Salmo salar, 2010 


Status Population 


Data deficient Nunavik 


Not at risk Labrador, Northeast Newfoundland, Southwest Newfoundland, 
Northwest Newfoundland 


Special concern Quebec Eastern North Shore, Quebec Western North Shore,  
Inner St. Lawrence, Gaspé-Southern Gulf of St. Lawrence 


Threatened South Newfoundland 


Endangered Anticosti Island, Eastern Cape Breton, Nova Scotia Southern 
Upland, Inner Bay of Fundy, Outer Bay of Fundy 


Extinct Lake Ontario9 


Source: Based on information from COSEWIC’s Species at Risk Public Registry, accessed  
6 October 2016. 


In Canada, the abundance of wild Atlantic salmon has declined from a peak of  
1.8 million in 1975 to an average of 0.7 million from 2003 to 2012.10 The large salmon 
component has been the most affected by this drop in population.11 Many of the more than 
1,000 spawning rivers no longer have any salmon return and the rivers that have suffered 
the greatest losses tend to be in southern areas.12  


                                                           
7  Gerald Chaput, Coordinator, Centre for Science Advice, Gulf Region, DFO, Evidence, 10 May 2016. 


8  DFO, Recovery Strategy for the Atlantic salmon (Salmo salar), inner Bay of Fundy populations, April 2010. 


9  The Lake Ontario Atlantic Salmon Restoration Program was initiated in 2006 and is structured in five-year 
phases, with Phase 3 launched in 2016. The program is anticipated to take 10 to 15 more years to re-
establish a self-sustaining population of Atlantic salmon in Lake Ontario. 


10  Gerald Chaput, Atlantic Salmon Stock Status in Eastern Canada, 6 May 2015, p. 34. 


11  Gerald Chaput, Coordinator, Centre for Science Advice, Gulf Region, DFO, Evidence, 10 May 2016. 


12  Kevin Stringer, Senior Assistant Deputy Minister, Ecosystems and Fisheries Management, DFO, Evidence, 
10 May 2016. 



http://www.sararegistry.gc.ca/default.asp?lang=en&n=24F7211B-1

http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=42&Ses=1&DocId=8263416

https://www.registrelep-sararegistry.gc.ca/virtual_sara/files/plans/rs_atlantic_salmon_ibof_0510a_e.pdf

http://www.natureconservancy.ca/en/blog/atlantic-salmon-lake.html

http://salmonconservation.ca/images/uploads/ASAC%20stock%20status%20presentation-may%202015.pdf

http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=42&Ses=1&DocId=8263416

http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=42&Ses=1&DocId=8263416
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In 2014, conservation limits were met in only 30% of the 60 assessed rivers,  
and 42% of assessed rivers achieved less than 50% of the conservation limits.13  
New Brunswick’s Miramichi River, an important producer of salmon in North America, has 
not reached sustainable spawning levels for the past three years14 and saw the lowest 
ever estimated return of adult salmon in 2014.15  


In northern Newfoundland and Labrador (mainly in Labrador), returns were 
healthier. The situation in southern Newfoundland, however, was not as promising with 
one population assessed as threatened. Atlantic salmon fisheries across Europe have 
shown a similar decline, reinforcing the observed trend of southern populations being 
more affected than northern populations.16 


D. Harvest of Atlantic salmon in Eastern Canada 


A moratorium on commercial Atlantic salmon fishing in Canada has been in place 
since 2000.17 However, three groups can still harvest wild salmon: Indigenous 
communities for food, social and ceremonial (FSC) purposes, residents fishing for food in 
Labrador, and recreational fishers in certain areas.18 For many Indigenous communities of 
the region, Atlantic salmon is mainly used for food purposes and shared within the 
community, or between relatives, friends and elders.19 


In 2015, landings of Atlantic salmon by all users (Indigenous communities, 
recreational fishers, and residents of Labrador) were just over 130 tonnes compared to 
2,500 tonnes in the early 1970s.20 Indigenous communities’ catch was approximately  
62 tonnes, the estimated catch for residents fishing for food in Labrador was 2 tonnes, and 
harvest in recreational fisheries totalled about 70 tonnes.21 


                                                           
13  Gerald Chaput (2015), p. 44. 


14  Jerry Doak, Owner, W.W. Doak Fishing Tackle Shop, As an Individual, Evidence, 17 May 2016. 


15  Rick Cunjack, Professor, Department of Biology, University of New Brunswick, As an Individual, Evidence, 
19 May 2016. 


16  Gerald Chaput, Coordinator, Centre for Science Advice, Gulf Region, DFO, Evidence, 10 May 2016. 


17  DFO and Québec Ministère des Ressources naturelles et de la Faune, Conservation Status Report, Atlantic 
Salmon in Atlantic Canada and Québec: Part II– Anthropogenic Considerations, Canadian Manuscript 
Report of Fisheries and Aquatic Sciences No. 2870, 2009, p. 6. 


18  DFO, Stock Assessment of Newfoundland and Labrador Atlantic Salmon – 2013, Science Advisory Report 
2014/023, Canadian Science Advisory Secretariat, December 2013, pp. 3-4. 


19  Catherine Lambert, Executive Director, Mi'gmaq Maliseet Aboriginal Fisheries Management Association, 
Evidence, 29 September 2016. 


20  Gerald Chaput, Coordinator, Centre for Science Advice, Gulf Region, DFO, Evidence, 10 May 2016. 


21  International Council for the Exploration of the Sea, Report of the Working Group on North Atlantic Salmon 
(WGNAS), ICES WGNAS Report 2016, Copenhagen, Denmark, 30 March-8 April 2016. 
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E. Socio-Economic Importance of Wild Atlantic salmon  


A study by Gardner Pinfold evaluated at $166 million in 2010 all spending related to 
wild Atlantic salmon in Eastern Canada.22 Most of the spending was attributable to 
recreational fishing (77%). The largest expenditures occurred in New Brunswick (43%), 
followed by Quebec (28%), and Newfoundland and Labrador (23%). The same study 
estimated that the 2010 spending related to wild salmon generated additional economic 
activity through direct and indirect impacts, including $150 million in Gross Domestic 
Product (GDP), about 4,000 full time jobs and $128 million in labour income. 


Wild Atlantic salmon is especially important economically for rural areas in Eastern 
Canada. The Committee heard from Fred Parsons, Environment Resources Management 
Association, on the conversion of Newfoundland’s Exploits River from a hydroelectricity 
producing river into a “world-class” salmon river after the closure of the pulp and  
paper mill in the region.23 After a successful initial seeding program and the building of 
fishways, the recreational salmon fishery in the Exploits River now represents an 
estimated source of $8 to $10 million a year for the surrounding rural towns.  


Given that the last comprehensive study evaluating the economic value of the 
Atlantic salmon fishery took place in 2010, the Committee recommends: 


Recommendation 1  
That Fisheries and Oceans Canada continue research to determine the 
economic value of the Atlantic salmon to First Nations and recreational 
fisheries at least every three years. 


Beyond the economic aspects, wild Atlantic salmon has an important cultural value 
for local communities. As historian Morris Green stated, this “species is, and has been, as 
much a part of our lives as the forests that surround the river valley, the river, and the 
air.”24 For Catherine Lambert, Mi'gmaq Maliseet Aboriginal Fisheries Management 
Association, Atlantic salmon is a species “at the heart of the identity of the Mi'kmaq and 
Maliseet peoples” and represents a “vital link with the culture, with a way of life, and even 
with survival on reserves.”25 


  


                                                           
22  Gardner Pinfold, Economic Value of Wild Atlantic Salmon, prepared for the Atlantic Salmon Federation, 


September 2011, p. V. 


23  Fred Parsons, Environment Resources Management Association, Evidence, 5 October 2016. 


24  Morris Green, Author, Historian, As an Individual, Evidence, 19 May 2016. 


25  Catherine Lambert, Executive Director, Mi'gmaq Maliseet Aboriginal Fisheries Management Association, 
Evidence, 29 September 2016. 
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F. Report of the Ministerial Advisory Committee on Atlantic salmon and 
Government’s Response 


In response to the continued decline of salmon returns, a Ministerial Advisory 
Committee on Atlantic salmon was established in March 2015. The Advisory Committee 
completed its final report in July 2015 comprising 61 recommendations.26 On 20 June 
2016, DFO released a Departmental Forward Plan for Atlantic Salmon describing 
strategies to advance the recommendations of the report prepared by the Ministerial 
Advisory Committee on Atlantic salmon.27 


CHALLENGES FACING THE WILD ATLANTIC SALMON 


The Committee heard extensive evidence about environmental and anthropogenic 
challenges that influence the health of the salmon resource. Key factors include freshwater 
environment issues, marine survival, predation and the commercial harvest of adult 
salmon by Greenland. 


A. Freshwater Environment Issues 


Habitat Quality 


Atlantic salmon require healthy rivers throughout its distribution for optimal survival 
and fish that grow in healthier freshwater environments are fitter ones that have better 
marine survival probability.28 Disruptions to freshwater habitat such as hydroelectric dams 
contributed to the decline of the Atlantic salmon.29 Invasive species (such as smallmouth 
bass in Miramichi Lake),30 stocking methods, habitat fragmentation, and warming of rivers 
due to cumulative effects of climate change and damaging forestry practices were also 
mentioned as threats to salmon.31  


Catherine Lambert emphasized that, to preserve the salmon's freshwater habitat, 
forestry practices leading to siltation in resting pools and spawning areas, and to flash 
flooding, need to undergo significant improvements.32 Harry Collins, Miramichi River 
Environmental Assessment Committee, indicated to the Committee that increased forestry 
activities resulted in a greater input of warmer water into the Miramichi river system 


                                                           
26  DFO, A Special Report on Wild Atlantic Salmon in Eastern Canada, Minister’s Advisory Committee on 


Atlantic Salmon, July 2015. 


27  DFO, Departmental Forward Plan for Atlantic Salmon, 20 June 2016. 


28  Gerald Chaput, Coordinator, Centre for Science Advice, Gulf Region, DFO, Evidence, 10 May 2016. 


29  Greg Roach, Chair, Minister’s Advisory Committee on Wild Atlantic Salmon, Evidence, 12 May 2016. 


30  Mark Hambrook, President, Miramichi Salmon Association, Evidence, 17 May 2016. 


31  Brooke Nodding, Executive Director, Bluenose Coastal Action Foundation, Evidence, 12 May 2016. 


32  Catherine Lambert, Executive Director, Mi'gmaq Maliseet Aboriginal Fisheries Management Association, 
Evidence, 29 September 2016. 
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already affected by climate change. There are now pool closures throughout the 
watershed even during the fishing season.33  


Climate change and its effects on the freshwater environment also represent  
an issue in Newfoundland and Labrador, in the northern range of Atlantic salmon.  
Fred Parsons indicated that, compared to last year, salmon numbers are down 25% to 
35% in 2016 due to very hot summers in 2013 and 2014 affecting the number of smolts 
going to sea.34  


Acid rain is another factor that has had a large impact on Atlantic salmon’s 
spawning success. The quality of spawning areas in Nova Scotia, for example, is 
particularly vulnerable.35 Although DFO monitors water temperatures at its facilities and 
participates in the Water Temperatures Network for Atlantic salmon Rivers in Eastern 
Canada to create a database of freshwater temperatures, water quality monitoring is 
undertaken by the provinces, and, in the case of federal jurisdiction, by Environment and 
Climate Change Canada. 


Unreported Fishing 


DFO informed the Committee that unreported harvests of Atlantic salmon were 
estimated to be about 24 tonnes in 2013 and 21 tonnes in 2014.36 In the view of Jeffrey 
Hutchings, even if the absolute numbers of salmon that are illegally fished are small, the 
proportional effects on the depleted populations can be quite large.37 For his part, historian 
Morris Green observed that the “virtual elimination” of federal and provincial fisheries 
officers along salmon rivers allowed poachers the “freedom to illegally harvest large 
numbers of salmon from cold-water pools, reducing substantially the number of large 
multi-winter spawners that lay their eggs.”38 


B. Marine Survival 


The Committee learned that despite several conservation measures put in place 
over the years in freshwater habitat, Atlantic salmon abundance has continued to decline. 
Francois Caron indicated that, in general, “rivers continue to produce a relatively constant 
number of smolts, but the number of salmon that returned declined significantly.”39  
The decline has now affected the Miramichi River, a river that has:  


                                                           
33  Harry Collins, Executive Director, Miramichi River Environmental Assessment Committee, Evidence,  


29 September 2016 


34  Fred Parsons, Environment Resources Management Association, Evidence, 5 October 2016. 


35  Trevor Swerdfager, Assistant Deputy Minister, Ecosystems and Oceans Science, DFO, Evidence, 10 May 2016. 


36  Kevin Stringer, Senior Assistant Deputy Minister, Ecosystems and Fisheries Management, DFO, Evidence, 
10 May 2016. 


37  Jeffrey Hutchings, Professor of Biology, Canada Research Chair in Marine Conservation and Biodiversity, 
Dalhousie University, As an Individual, Evidence, 12 May 2016. 


38  Morris Green, Author, Historian, As an Individual, Evidence, 19 May 2016. 


39  Francois Caron, Biologist, Ministerial Advisory Committee on Atlantic Salmon, As an Individual, Evidence,  
19 May 2016. 
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no dams in the watershed, very little agriculture, no operating mines, and no large 
industrial polluters. The watershed is sparsely populated and is mostly forest land, so 
water quality is good, and if salmon can’t thrive here, there’s no hope for other rivers in 
the Maritimes that have far more problems.40 


Marine survival is, therefore, seen by witnesses as a major constraint on salmon 
recovery. The return rate from the ocean is currently only approximately 1%, down from 
5% to 6% years ago.41  


Changing Ocean Conditions Driven by Climate Change 


Ocean conditions driven by climate, such as temperatures, are changing in a 
significant way affecting its biological productivity. However, according to DFO, more 
studies are needed to draw a linear relation between ocean conditions and the low marine 
survival of Atlantic salmon.42 Gerald Chaput, DFO’s Centre for Science Advice, also 
mentioned to the Committee that northern salmon populations seem to be less affected by 
changing ocean conditions compared to the southern populations.43  


According to Jeffrey Hutchings, however, the marine environment might not have 
changed to the extent that is sometimes hypothesized. Rather, what has changed is the 
“ability of the depleted salmon populations to persist in the face of environmental 
conditions to which considerably larger populations might have been able to persist in the 
past.”44 Therefore, small populations are extremely vulnerable to unexpected natural and 
human-induced changes. 


Witnesses noted a lack of knowledge about the fate and behaviour of the salmon 
once they get to the ocean. Consequently, increased monitoring of the environment and 
tracking of the species is critical to providing a link between salmon productivity and 
environmental conditions.45 


Therefore, the Committee recommends: 


Recommendation 2 
That Fisheries and Oceans Canada, in collaboration with Environment 
and Climate Change Canada, conduct comprehensive research into the 
effects of climate change on the full lifecycle of wild Atlantic salmon. 


                                                           
40  Mark Hambrook, President, Miramichi Salmon Association, Evidence, 17 May 2016. 


41  Gerald Chaput, Coordinator, Centre for Science Advice, Gulf Region, DFO, Evidence, 10 May 2016. 


42  Trevor Swerdfager, Assistant Deputy Minister, Ecosystems and Oceans Science, DFO, Evidence, 10 May 2016. 


43  Gerald Chaput, Coordinator, Centre for Science Advice, Gulf Region, DFO, Evidence, 10 May 2016. 


44  Jeffrey Hutchings, Professor of Biology, Canada Research Chair in Marine Conservation and Biodiversity, 
Dalhousie University, As an Individual, Evidence, 12 May 2016. 


45  Trevor Swerdfager, Assistant Deputy Minister, Ecosystems and Oceans Science, DFO, Evidence, 10 May 2016. 
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Open Net-Pen Salmon Aquaculture 


The viability and recovery of depleted wild Atlantic salmon populations can be 
negatively affected by open net-pen salmonid aquaculture in coastal marine areas.  
The threats to wild Atlantic salmon populations include interbreeding between wild salmon 
and farmed escapees and the potential exchange of pathogens and diseases.46  


The Committee heard evidence that, based on scientific studies, there is a much 
steeper decline in wild salmon populations in rivers close to salmon farms. Jonathan Carr 
gave the example of the Magaguadavic River, in southwestern New Brunswick, where 
unreported escapees from salmon farms have bred with wild salmon and “destroyed” the 
wild population.47 The Committee was also told by Fred Parsons about a DFO study 
confirming extensive interbreeding between farmed and wild salmon in 17 out of the  
18 rivers in southern Newfoundland.48 Bill Taylor, Atlantic Salmon Federation, added that 
DFO’s recovery potential assessments for endangered and threatened wild salmon 
populations in the inner Bay of Fundy, along the Atlantic coast of Nova Scotia and on  
the south coast of Newfoundland, identified open net-pen salmon aquaculture as a 
“high-level” threat.49  


Genetically Modified Salmon 


On 19 May 2016, Canada became the first country in the world to authorize  
the growth and sale for human consumption of a genetically engineered animal.50  
The AquaBounty AquAdvantage Atlantic salmon would be grown up to the eyed egg  
stage in Prince Edward Island in land-based facilities, and moved to Panama for grow-out.  
The salmon would then be brought back to Canada for sale as non-living organisms. 


Robert Devlin informed the Committee that, according to a DFO risk assessment, in 
the event of escapement of the genetically modified fish, the potential risk to the 
environment, including wild Atlantic salmon, was assessed to be “very high.”51 However, 
due to the “negligible” risk of such escapement, it was determined that the genetically 
modified salmon represents a “low risk” of environmental damage.  


In the opinion of Susanna Fuller, Ecology Action Centre, however, even with a low 
risk of escapement, successful mating with the wild salmon, in small runs with few 
returning fish, can endanger the survival of the entire wild population.52 Robert Devlin 
conceded that: 


                                                           
46  Jeffrey Hutchings, Professor of Biology, Canada Research Chair in Marine Conservation and Biodiversity, 


Dalhousie University, As an Individual, Evidence, 12 May 2016. 


47  Jonathan Carr, Executive Director of Research, Atlantic Salmon Federation, Evidence, 29 September 2016. 


48  Fred Parsons, Environment Resources Management Association, Evidence, 5 October 2016. 


49  Bill Taylor, President, Atlantic Salmon Federation, Evidence, 12 May 2016. 


50  Robert Devlin, Engineering Research Scientist, DFO, Evidence, 19 May 2016. 


51  Robert Devlin, Engineering Research Scientist, DFO, Evidence, 19 May 2016. 


52  Susanna Fuller, Coordinator, Marine Conservation, Ecology Action Centre, Evidence, 17 May 2016. 
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depending on the numbers of animals that escape, there is potential, particularly, as 
we’ve heard, in small populations, for those introgressions, or hybridizations events, to 
cause genetic damage and fitness damage to those smaller populations.53 


While in Miramichi, the Committee also noted similar concerns expressed by 
Catherine Lambert regarding the risk presented by the potential escapement of genetically 
modified fish to the wild salmon and the lack of consultation with Indigenous communities 
during the authorization process.54 


C. Predation 


Several witnesses expressed concerns regarding changing species balance related 
to the growing abundance of predators such as grey seals (Halichoerus grypus) and 
striped bass (Morone saxatilis) in the wild salmon’s habitat. Bill Taylor, for example, 
pointed out that the survival rate of the smolt from the Grand Cascapedia and Restigouche 
rivers ranges from 60% to 70%. Yet, due to the increasing striped bass population in the 
estuary since 2011, the smolt survival rate leaving the Miramichi Bay is currently down to 
about 25% to 30%.55 David LeBlanc, Restigouche River Watershed Management Council, 
also confirmed to the Committee that, in 2016, striped bass were caught for the first time in 
the Matapedia and Restigouche rivers.56 


DFO observed, however, that Atlantic salmon populations in rivers without striped 
bass have also declined. In addition, striped bass and Atlantic salmon have always 
co-evolved together in the Miramichi River. Gerald Chaput mentioned to the Committee 
that diet and predation studies regarding striped bass and salmon in the Miramichi River 
are being conducted to assert the predation effects on salmon.57  


Regarding predation by grey seals, DFO pointed out that the relation is not as clear 
as it is between grey seals and cod in the southern Gulf Region. Science reports indicate 
that the increasing abundance of grey seals has an impact on the recovery of cod but it is 
not the case for Atlantic salmon.58 However, Francois Caron noted that, although the 
quantity of salmon predated by grey seals could be very low, if each seal eats only one 
salmon in a given year, the damage can be quite large given the grey seals’ increasing 
population and the decline of the salmon.59 


                                                           
53  Robert Devlin, Engineering Research Scientist, DFO, Evidence, 19 May 2016. 


54  Catherine Lambert, Executive Director, Mi'gmaq Maliseet Aboriginal Fisheries Management Association, 
Evidence, 29 September 2016. 


55  Bill Taylor, President, Atlantic Salmon Federation, Evidence, 12 May 2016. 


56  David LeBlanc, Chief Executive Officer, Restigouche River Watershed Management Council, Evidence,  
29 September 2016. 


57  Gerald Chaput, Coordinator, Centre for Science Advice, Gulf Region, DFO, Evidence, 10 May 2016. 


58  Kevin Stringer, Senior Assistant Deputy Minister, Ecosystems and Fisheries Management, DFO, Evidence, 
10 May 2016. 


59  Francois Caron, Biologist, Ministerial Advisory Committee on Atlantic Salmon, As an Individual, Evidence, 
19 May 2016. 
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D. Greenland’s Commercial Harvest 


As the Atlantic salmon is a migratory species, Canada works with other North 
Atlantic Salmon Conservation Organization (NASCO) members to implement NASCO 
Regulations, Agreements and Guidelines geared towards the protection, restoration and 
enhancement of Atlantic salmon habitat. At the international level, Greenland’s commercial 
harvest of Atlantic salmon has been a subject of concern in recent years.  


Greenland harvests salmon originating from North America and Europe. It is the 
only fishery where catch has been increasing over the last 10 years. In addition, as the 
grilse do not migrate there, Greenland fishes large salmon, fish that would return to 
Canada as two-sea-winter and three-sea-winter salmon.60 According to the 2016 
International Council for the Exploration of the Sea (ICES) report, the total catch in 
Greenland has steadily increased over last ten years from 15 tonnes in 2005 to 57 tonnes 
in 2015.61 Of the total Greenlandic harvest, 79% were North American salmon. 


Witnesses called for a reduction of Greenland’s commercial harvest levels and 
support Canada’s continued engagement with Greenland bilaterally and through NASCO. 
Bill Taylor also indicated that improved management of Canadian Atlantic salmon fisheries 
is essential in negotiating a reduced salmon harvest in Greenland. It was pointed out to the 
Committee that all of Greenland’s fishers must now report their catch, while, in Canada, 
reporting is still inadequate. In New Brunswick, for example, less than 10% of anglers 
actually report their catch.62 


The Committee recommends: 


Recommendation 3  
That the Minister of Fisheries, Oceans and the Canadian Coast Guard 
lead a delegation of Canadian officials to meet with their counterparts 
from Greenland to address the detrimental overfishing of Atlantic 
salmon by Greenland and report results back to the Standing 
Committee on Fisheries and Oceans. 


  


                                                           
60  Gerald Chaput, Coordinator, Centre for Science Advice, Gulf Region, DFO, Evidence, 10 May 2016. 


61  International Council for the Exploration of the Sea, Report of the Working Group on North Atlantic Salmon 
(WGNAS), ICES WGNAS Report 2016, Copenhagen, Denmark, 30 March-8 April 2016. 


62  Bill Taylor, President, Atlantic Salmon Federation, Evidence, 12 May 2016. 
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ATLANTIC SALMON FISHERIES MANAGEMENT IN CANADA 


In Eastern Canada, there are 34 Atlantic Salmon Fishing Areas or SFAs.63 DFO 
manages 23 of them, with an annual budget in the range of $12 million to $15 million, 
whereas the management of the other 11 SFAs (usually referred to as Q1 to Q11) has 
been delegated to Quebec.64 DFO and Quebec respond to declining wild Atlantic salmon 
populations with a number of measures varying from region to region: 


 reducing daily or season bag limits;  


 instituting mandatory catch and release fishing,65 especially of large 
salmon;66  


 closing of rivers where conservation limits were not met;  


 putting restrictions on commercial fisheries to stop or minimize bycatch of 
Atlantic salmon, including requirements to modify fishing gear; and 


 enhancing freshwater habitat protection in partnership with local 
conservation groups through the Atlantic Salmon Conservation Fund, the 
Recreational Fisheries Partnerships Program, and the Habitat Stewardship 
of the Species at Risk Program.67 


A. Catch-and-Release Fishing 


Catch-and-release is a very common practice in recreational fisheries in Eastern 
Canada. In fact, 90% of the large salmon that are angled are released and almost 50% of 
the small salmon were returned to the river.68 The policy of mandatory catch-and-release 
of salmon in the Maritime Provinces is supported by many salmon conservation groups 
including the Atlantic Salmon Federation and the Miramichi Salmon Association.69  


According to Deborah Norton, Miramichi Watershed Management Committee, 
extensive studies were completed on catch-and-release fishing effects showing that there 
is only 3% to 5% resulting fish mortality.70 Rene Aucoin, Nova Scotia Salmon Association, 


                                                           
63  DFO, Development of Reference Points for Atlantic Salmon (Salmo salar) that Conform to the Precautionary 


Approach, Canadian Scientific Advisory Secretariat, Report 2015/058, December 2015, p. 1. 


64  Kevin Stringer, Senior Assistant Deputy Minister, Ecosystems and Fisheries Management, DFO, Evidence, 
10 May 2016. 


65  Since 2015, mandatory catch-and-release fishing was established for all three Maritime provinces.  
In Newfoundland and Labrador, fishers can only keep small salmon. 


66  Large salmon can only be retained in Quebec and only in 37 of its 110 rivers. 


67  Kevin Stringer, Senior Assistant Deputy Minister, Ecosystems and Fisheries Management, DFO, Evidence, 
10 May 2016. 


68  Gerald Chaput, Coordinator, Centre for Science Advice, Gulf Region, DFO, Evidence, 10 May 2016. 


69  Bill Taylor, President, Atlantic Salmon Federation, Evidence, 12 May 2016. 


70  Deborah Norton, President, Miramichi Watershed Management Committee, Evidence, 29 September 2016. 
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also mentioned the case of the Cheticamp River, where catch-and-release fishing was 
instituted 28 years ago with no known fish mortalities.71 


However, in Catherine Lambert’s point of view, catch-and-release fishing is a major 
cause of mortality, illness and vulnerability for salmon.72 Sydney Paul, speaking on behalf 
of the six Maliseet communities in New Brunswick, also argued that, even if fish mortality 
is low with best practices, catch-and-release fishing is not an adequate conservation 
measure.73 The Supreme Court of Canada’s Sparrow Decision in 1990 was cited as a 
basis on which Indigenous rights to fish for FSC purposes, should take priority, after 
conservation, over all other uses of the resource.  


For his part, Jerry Doak, owner of W.W. Doak Fishing Tackle Shop in New 
Brunswick, indicated to the Committee that no study has been conducted to date to 
quantify the benefits of mandatory catch-and-release fishing for the recovery of Atlantic 
salmon. In his view, this policy has produced an “exodus” of local anglers from the 
Miramichi River, a fact reflected by a 44% decline in resident salmon fishing licence sales 
in 2015.74 Jerry Doak added that this policy resulted in a reduced level of local surveillance 
and protection of the river by anglers. It was argued that angling interception rates are very 
low and the percentage of retained female grilse is even lower, underlying the minimal 
impact of permitting a grilse retention fishery.  


Historian Morris Green also mentioned to the Committee that, on the Main 
Southwest Miramichi River, there is a large and healthy grilse population, and 90% of 
them are male.75 Therefore, it was suggested to allow retention of one or two grilse per 
fisher in order to preserve local involvement in the protection of that river. 


The Committee noted a similar point of view from David LeBlanc. In his opinion, 
mandatory catch-and-release fishing in the Maritimes, and the release of large salmon 
policy in most of Quebec’s rivers led to a reduction in sport fishing activities with 
accompanying revenue shortfalls for local organizations and businesses, which, in turn, 
risk reducing their investments in research and protection.76 It appears, however, that the 
decline in participation rate due to the mandatory catch-and-release policy could be 
short-term. In Miramichi, for example, Deborah Norton indicated that, although mandatory 
catch-and-release led to a decline in licence sales in 2015, the number of recreational 
fishers is “up quite dramatically in 2016.”77 


                                                           
71  Rene Aucoin, President, Nova Scotia Salmon Association, Evidence, 29 September 2016. 


72  Catherine Lambert, Executive Director, Mi'gmaq Maliseet Aboriginal Fisheries Management Association, 
Evidence, 29 September 2016. 


73  Sydney Paul, Consultation Coordinator, Kingsclear First Nation, Evidence, 29 September 2016. 


74  Jerry Doak, Owner, W.W. Doak Fishing Tackle Shop, As an Individual, Evidence, 17 May 2016. 


75  Morris Green, Author, Historian, As an Individual, Evidence, 19 May 2016. 


76  David LeBlanc, Chief Executive Officer, Restigouche River Watershed Management Council, Evidence,  
29 September 2016. 


77  Deborah Norton, President, Miramichi Watershed Management Committee, Evidence, 29 September 2016. 
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B. Closing of Rivers to Fishing 


The closing of rivers to angling when conservation levels were not met is a 
management measure that was criticized by a few witnesses. Mark Hambrook, Miramichi 
Salmon Association, gave examples of closed rivers adjacent to the Miramichi River and 
indicated that there has been “little if any effort on the part of DFO to do anything to restore 
the [salmon] population” there.78 He added that “DFO has become a regulator only and 
has lost its capacity to direct recovery strategies.” Mark Hambrook also stated that:  


local citizens can become detached from the river and the stewardship of that resource is 
lost. People will work for a cause if there is hope for success, and they look to 
government for the leadership to plan a recovery strategy.79 


C. Precautionary Approach for the Management of Salmon Fisheries 


The Committee was struck by the realization that, given the long decline of Atlantic 
salmon populations since the 1990s and the fact that the Fishery Decision-Making 
Framework Incorporating the Precautionary Approach became government policy since 
2003, DFO has still not implemented the precautionary approach for the management of 
salmon fisheries. Implementation of such approach was also recommended by the 
Minister’s Advisory Committee on Wild Atlantic salmon report. The Committee was briefed 
by DFO’s representatives on the Department’s progress in implementing the precautionary 
approach and its plan to establish a limit reference point and harvesting rules for key index 
rivers in the southern Gulf Region.80  


At present, DFO does not assess the population number for every salmon river but 
uses key rivers as indexes to manage an area. The Department assesses about 60 to  
90 rivers and develops conservation requirements for approximately 500 rivers out of the 
total 1,000 salmon rivers.81 


The Committee recommends: 


Recommendation 4  
That Fisheries and Oceans Canada consult with local communities on 
the most appropriate fishing regulations and that those regulations be 
reviewed on an annual basis in conjunction with provincial regulators, 
where applicable. 


                                                           
78  Mark Hambrook, President, Miramichi Salmon Association, Evidence, 17 May 2016. 


79  Mark Hambrook, President, Miramichi Salmon Association, Evidence, 17 May 2016. 


80  Kevin Stringer, Senior Assistant Deputy Minister, Ecosystems and Fisheries Management, DFO, Evidence, 
10 May 2016. 


81  Gerald Chaput, Coordinator, Centre for Science Advice, Gulf Region, DFO, Evidence, 10 May 2016. 
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STRATEGIES TO ADDRESS SALMON CONSERVATION AND RESTORATION 


A. River-by-River and Management Areas Approach 


Quebec manages its salmon resource according to a river-by-river management 
system. Francois Caron indicated that, in Quebec, local conservation organizations collect 
a daily fee from fishers and, with this money, hire conservation officers to ensure the 
protection of salmon.82 The Minister’s Advisory Committee on Atlantic salmon report also 
indicates that the “best option for salmon conservation is river by river assessments and 
fishing plans, with population objectives for salmon throughout its life stages.”83 For his 
part, Bill Taylor encouraged DFO to introduce a river-by-river management approach, 
perhaps on a pilot basis, for one or two key rivers in Atlantic Canada.84 As put by  
Jerry Doak:  


The Miramichi is not well served by a management strategy that lump all rivers together 
under a blanket policy. It both needs and deserves a more targeted approach tailored to 
its particular set of unique characteristics.85 


Deborah Norton also supported a river-by-river harvest management based on 
abundance, and further indicated that mid-season reviews, counting fish from May to mid-
July, are necessary control tools.86 Such reviews, currently carried out in Quebec for large 
salmon, allow managers to adjust retention levels based on fish abundance for a particular 
river instead of setting a harvest level at the beginning of the fishing season.87  


According to DFO, a river-by-river management system is complex and “would not 
be inexpensive.”88 Gerald Chaput pointed out that DFO’s SFAs correspond to different 
biological units and are already managed differently from each other. However, the 
Department indicated that it could look at implementing a river-by-river management 
system for large rivers with significant numbers of salmon and fishing activities. Regarding 
the issue of cost, historian Morris Green pointed out that anglers are devoted to the 
species and many river management groups are willing to step forward to shoulder the 
effort. Therefore, the cost factor may not be as great as DFO speculated.89 


                                                           
82  Francois Caron, Biologist, Ministerial Advisory Committee on Atlantic Salmon, As an Individual, Evidence, 


19 May 2016. 


83  Minister’s Advisory Committee on Atlantic Salmon, A Special Report on Wild Atlantic Salmon in Eastern 
Canada, July 2015, p. 26. 


84  Bill Taylor, President, Atlantic Salmon Federation, Evidence, 12 May 2016. 


85  Jerry Doak, Owner, W.W. Doak Fishing Tackle Shop, As an Individual, Evidence, 17 May 2016. 


86  Deborah Norton, President, Miramichi Watershed Management Committee, Evidence, 29 September 2016. 


87  David LeBlanc, Chief Executive Officer, Restigouche River Watershed Management Council, Evidence,  
29 September 2016. 


88  Kevin Stringer, Senior Assistant Deputy Minister, Ecosystems and Fisheries Management, DFO, Evidence, 
10 May 2016. 


89  Morris Green, Author, Historian, As an Individual, Evidence, 19 May 2016. 
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Apart from Quebec’s approach, the Committee also learned that salmon is 
managed according to a river classification system in Newfoundland.90 This model is not 
recognized as a river-specific management system but there are area-specific variations in 
the management regime in response to stock status.  


The Committee recommends: 


Recommendation 5  
That Fisheries and Oceans Canada consider aspects of the river-by-
river management system utilized in Quebec, and the river classification 
system utilized in Newfoundland and Labrador, in the development of a 
new cost-effective management system to be implemented across the 
rest of the Atlantic region. 


B. Freshwater Habitat Restoration and Protection 


Freshwater habitat restoration and protection is among the important strategies 
devised by the federal government and local conservation groups to address salmon 
conservation and recovery. To date, there have been investments of about $4.8 million 
through the Recreational Fisheries Partnerships Program. The Miramichi Salmon 
Association, for example, received $33,000 to create large cool refugia for salmon in the 
Miramichi River.91  


According to Bill Taylor, until the issues in the marine environment are elucidated, 
freshwater habitat restoration and protection are critical to ensure the greatest numbers 
possible of salmon going out to sea.92 Rick Cunjack proposed to prioritize salmon 
management and freshwater habitat restoration and protection with a “realistic view  
to what is likely to occur within 10 to 25 years, including more emphasis on northern  
rivers where stocks are stable or increasing but poorly monitored.”93 For Rene Aucoin, 
support for acid rain mitigation projects is imperative for salmon rivers in Nova Scotia.94 
Witnesses also pointed out to the importance of enhancing partnerships with local 
conservation groups. 


Regarding the Recreational Fisheries Conservation Partnerships Program, Brooke 
Nodding, Bluenose Coastal Action Foundation, called for a review of the program since, 
currently, it does not allow funding for monitoring activities and is “extremely strict” 
regarding funding allocated for planning activities.95 In addition, the limited scope of the 


                                                           
90  Gerald Chaput, Coordinator, Centre for Science Advice, Gulf Region, DFO, Evidence, 10 May 2016. 


91  Kevin Stringer, Senior Assistant Deputy Minister, Ecosystems and Fisheries Management, DFO, Evidence, 
10 May 2016. 


92  Bill Taylor, President, Atlantic Salmon Federation, Evidence, 12 May 2016. 


93  Rick Cunjack, Professor, Department of Biology, University of New Brunswick, As an Individual, Evidence, 
19 May 2016. 


94  Rene Aucoin, President, Nova Scotia Salmon Association, Evidence, 29 September 2016. 


95  Brooke Nodding, Executive Director, Bluenose Coastal Action Foundation, Evidence, 12 May 2016. 
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program makes it “unrealistic” for many of the acid mitigation projects. Witnesses also 
insisted on increased accountability for “DFO and all parties who receive federal funding, 
highlighting clear, measurable objectives, with annual reporting on progress.”96 


Therefore, the Committee recommends: 


Recommendation 6 
That the Recreational Fisheries Conservation Partnerships Program be 
fully funded to allow local Atlantic salmon conservation and 
enhancement organizations to continue with beneficial Atlantic salmon 
conservation projects. 


C. Enforcement and Co-Management  


The Committee has heard over and over about the lack of DFO’s enforcement 
capacity in the field. In Miramichi, the need to equip DFO’s fishery officers with modern 
technology, such as satellite telephones, was also mentioned.97 Deborah Norton pointed 
out to the training of First Nations’ guardians for joint patrols as opportunities for increased 
collaboration with local Indigenous communities.  


Fred Parsons indicated to Committee members that, in recent years, all regional 
habitat protection offices were closed down in Newfoundland and DFO’s habitat protection 
activities for the province are now managed from St. John’s.98 David LeBlanc added that 
the lack of resources for protection and conservation is a major challenge for the 
Restigouche River watershed: 


Since the DFO conservation and protection office in Kedgwick was closed, and its 
resources were moved outside the area, no fisheries officers have been assigned to our 
watershed. As a result, very few patrols are deployed, and the response times, which are 
several hours, result in losses of spawners to poachers.99 


Therefore, David LeBlanc recommended to the Committee that DFO establishes a 
conservation and protection office on the territory of each watershed of an important 
salmon river, like the Restigouche. Partnerships with Indigenous communities and local 
salmon conservation organizations should also be prioritized to ensure a greater presence 
of fishery officers in the field.100  


The Committee believes that the case of the Restigouche River could constitute a 
good model for other watersheds in terms of co-management with local Indigenous 


                                                           
96  James Irving, Co-Chief Executive Officer, Director, Atlantic Salmon Federation, J.D. Irving Ltd., Evidence, 


17 May 2016. 


97  Deborah Norton, President, Miramichi Watershed Management Committee, Evidence, 29 September 2016. 


98  Fred Parsons, Environment Resources Management Association, Evidence, 5 October 2016. 


99  David LeBlanc, Chief Executive Officer, Restigouche River Watershed Management Council, Evidence,  
29 September 2016. 


100  George Ginnish, Chief, Eel Ground First Nation, Evidence, 29 September 2016. 
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communities. David LeBlanc alluded to a service contract between DFO, the Government 
of Quebec and local Indigenous communities on the Restigouche River. The contract 
enables the funding for equipment and training for Indigenous rangers in managing local 
fisheries. The Listuguj Mi'gmaq First Nation currently has 40 rangers in the field, “more 
human power than all protection officers on the whole Gaspé coast.”101 However, the 
rangers’ fishery protection activities are concentrated only in the estuary where the 
community is fishing. 


Jerry Doak observed, furthermore, that there is a decline in targeted enforcement 
effort on real issues, such as the interception of large egg-bearing female salmon.102  
DFO indicated, however, that it is attempting to move to different types of enforcement, 
including electronic and forensic, requiring less fishery officers on the ground.103  


The Committee recommends: 


Recommendation 7  
That the federal government, through Fisheries and Oceans Canada, 
increase capacity for regulatory enforcement and data collection 
relating to Atlantic salmon, through increased funding and 
collaboration with stakeholder groups. 


Regarding co-management efforts with Indigenous communities, Committee 
members were presented with the example of First Nations in the Miramichi River area 
moving to trap nets fishing instead of gillnets. The use of fish traps was recommended by 
the Minister’s Advisory Committee on Wild Atlantic salmon report in order to properly 
select the species and size of the fish and to keep the fish alive before harvesting.104  


Catherine Lambert also pointed out that some First Nations communities, such as 
the Mi'kmaq of Gesgapegiag, agreed to temporarily stop fishing for FSC purposes to 
facilitate salmon population survival. For these Indigenous communities, efforts are 
required by the federal government to facilitate the resumption of their traditional fishing 
activity.105 Given their active river and fishery stewardship activities, Sydney Paul 
recommended that the federal government include Indigenous communities in decision-
making processes of Atlantic salmon management.106  


Accordingly, the Committee recommends: 


                                                           
101  David LeBlanc, Chief Executive Officer, Restigouche River Watershed Management Council, Evidence,  


29 September 2016. 


102  Jerry Doak, Owner, W.W. Doak Fishing Tackle Shop, As an Individual, Evidence, 17 May 2016. 


103  Kevin Stringer, Senior Assistant Deputy Minister, Ecosystems and Fisheries Management, DFO, Evidence, 
10 May 2016. 


104  Greg Roach, Chair, Minister’s Advisory Committee on Wild Atlantic Salmon, Evidence, 12 May 2016. 


105  Catherine Lambert, Executive Director, Mi'gmaq Maliseet Aboriginal Fisheries Management Association, 
Evidence, 29 September 2016. 


106  Sydney Paul, Consultation Coordinator, Kingsclear First Nation, Evidence, 29 September 2016. 
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Recommendation 8 
That regulatory enforcement and surveillance capacities protecting 
Atlantic salmon be assessed and bolstered through funding and the 
building of partnerships with First Nations, Atlantic salmon 
conservation organizations, and other non-governmental organizations 
for enhanced stewardship and management of Atlantic salmon habitats 
to improve salmon recruitment and survival year over year. 


D. Science Capacity 


Several witnesses pointed to DFO’s lack of capacity in science and leadership in 
providing a comprehensive salmon recovery plan as an issue that needs to be addressed. 
Although he is encouraged by the recent federal investments in ocean and freshwater 
science, Rick Cunjack observed that, currently, DFO is able to do little more than annual 
stock assessments and there is little opportunity for DFO to conduct research on topical 
issues such as aquaculture or predation impacts.107  


Therefore, the Committee recommends: 


Recommendation 9  
That the Government of Canada, through Fisheries and Oceans 
Canada, develop and execute a recovery plan to rebuild wild Atlantic 
salmon stocks to, at minimum, 1975 levels. The plan must require 
annual reporting with precise and measurable objectives. 


Jerry Doak also questioned the accuracy of DFO’s salmon population assessments 
and deplored the fact that the cost of new electronic counters had to be underwritten  
by the private sector.108 He added that, in recent years, most Atlantic salmon research  
was left to a variety of non-governmental organisations such as the Atlantic Salmon 
Federation, the Miramichi Salmon Association, and the Restigouche River Watershed 
Management Council. 


Watershed Environmental Assessment 


In addition to species-specific research, the Committee also heard from Fred 
Parsons on the importance of river systems science. In his opinion, increasing the number 
of scientists on the ground and investment in watersheds research are among necessary 
tools for effective salmon recovery strategies.109  


                                                           
107  Rick Cunjack, Professor, Department of Biology, University of New Brunswick, As an Individual, Evidence, 


19 May 2016. 


108  Jerry Doak, Owner, W.W. Doak Fishing Tackle Shop, As an Individual, Evidence, 17 May 2016. 


109  Fred Parsons, Environment Resources Management Association, Evidence, 5 October 2016. 
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Harry Collins indicated that, for the Miramichi watershed specifically, there was no 
significant science activity by the federal government for the last decade.110 Funding 
towards an updated assessment of the Miramichi River ecosystem is, therefore, 
recommended as the last environmental report for this watershed was completed in 2007. 
The need for increased DFO river science activities was also mentioned by Sonja Wood, 
Friends of the Avon River. A comprehensive environmental assessment was called for 
Nova Scotia’s Avon River, the “only river in Canada that has zero fish passage”, as well as 
for the Shubenacadie River.111 


The Committee recommends: 


Recommendation 10  
That Atlantic salmon stocks and habitat assessments be conducted in 
rivers that are facing significant decline in stocks, and data be shared 
with other areas facing similar problems (for example, the Avon River, 
the LaHave River, and the Shubenacadie River). 


In addition, the Committee recommends: 


Recommendation 11 
That comprehensive assessments be undertaken of the interspecific 
interactions within the fish communities in important and significant 
Atlantic salmon waters. These assessments will consider predation, 
invasive species, competitors for food, species changes and any other 
factors that affect wild Atlantic salmon stocks. 


Data Collection 


Regarding data collection, Greg Roach indicated that there are a lot of data that 
can be captured from tags. Tags data may not cost DFO additional money but, currently, 
there is very little information gathered from tags.112 Bill Taylor also insisted on the 
importance of being able to track Atlantic salmon “all the way to Greenland and back.”113 
Such a scientific endeavour may be an effective way to determine the relative impact of 
Greenland’s harvest on fish originating from Canadian rivers and would require 
partnerships and a pooling of resources from a multitude of stakeholders including 
academia, non-governmental organisations, and NASCO.114 


                                                           
110  Harry Collins, Executive Director, Miramichi River Environmental Assessment Committee, Evidence,  


29 September 2016. 


111  Sonja Wood, Chair, Friends of the Avon River, Evidence, 29 September 2016. 


112  Greg Roach, Chair, Minister’s Advisory Committee on Wild Atlantic Salmon, Evidence, 12 May 2016. 


113  Bill Taylor, President, Atlantic Salmon Federation, Evidence, 12 May 2016. 


114  James Irving, Co-Chief Executive Officer, Director, Atlantic Salmon Federation, J.D. Irving Ltd., Evidence, 
17 May 2016. 
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Jonathan Carr mentioned to Committee members that, since 2003, the Atlantic 
Salmon Federation has been using acoustic telemetry to track salmon and to identify critical 
habitats, migration zones and feedings areas.115 Such tracking exercises can also help 
determining the impact of predators and prey during the marine life stage of the salmon and 
correlating the fish movement with environmental variables such as water temperatures. 
Witnesses agreed on the need for the federal government to increase research and 
innovation funding in order to expand tracking efforts in the marine environment.  


Broad Scientific Approach and Data Sharing 


Jeffrey Hutchings shared the above points of view and called for a broad scientific 
approach incorporating all available information on Atlantic salmon throughout its range in 
order to identify survival bottlenecks at various regional and population scales. Such a 
modelling exercise would strengthen the science advice associated with potential 
mitigation strategies and identify areas of focus.116 Susanna Fuller concurred by 
mentioning that recovery efforts can only be focused once the relative impact from 
different factors affecting the survival of the salmon can be quantified for each river or 
each management area.117  


Greg Roach further recommended the establishment of an Atlantic salmon 
scientific research and development group that would coordinate scientific activities  
and facilitate the sharing of data and information.118 The Committee also heard from 
Catherine Lambert and Chief George Ginnish on the importance of an ecosystem 
management approach and the inclusion of traditional indigenous knowledge in DFO’s 
scientific activities.119 


Accordingly, the Committee recommends: 


Recommendation 12  
That Fisheries and Oceans Canada make a strong effort to encourage 
data sharing between the Department, the scientific and academic 
communities, First Nations, Atlantic salmon conservation organizations, 
and other stakeholder groups to ensure all parties have access to the 
most up to date information. That Fisheries and Oceans Canada deploy 
an adequate number of the new scientists to be hired by the Department 
to work full-time on the conservation and enhancement of Atlantic 
salmon and achieve the population goals outlined in Recommendation 9 


                                                           
115  Jonathan Carr, Executive Director of Research, Atlantic Salmon Federation, Evidence, 29 September 2016. 


116  Jeffrey Hutchings, Professor of Biology, Canada Research Chair in Marine Conservation and Biodiversity, 
Dalhousie University, As an Individual, Evidence, 12 May 2016. 


117  Susanna Fuller, Coordinator, Marine Conservation, Ecology Action Centre, Evidence, 17 May 2016. 


118  Greg Roach, Chair, Minister’s Advisory Committee on Wild Atlantic Salmon, Evidence, 12 May 2016. 


119  Catherine Lambert, Executive Director, Mi'gmaq Maliseet Aboriginal Fisheries Management Association, 
Evidence, 29 September 2016. 
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of this report. These new scientists would be in addition to those already 
working on the conservation and enhancement of Atlantic salmon. 


E. Predation Management 


Grey seals 


The Atlantic Salmon Federation’s acoustic telemetry studies revealed that the 
survival of smolts is quite high through the Gulf of St. Lawrence suggesting that marine 
survival issues take place once the fish gets out into the Labrador Sea and off the coast of 
Greenland.120 Therefore, further predation and stomach analyses are required to ascertain 
the impacts of grey seals predation on salmon.121  


While the Committee recognizes the need for more comprehensive predation 
studies, we agree with the majority of witnesses and believe that seals’ predation 
represents an issue in localized areas, such as the Miramichi estuary. Greg Roach 
reminded the Committee that the Minister’s Advisory Committee on Wild Atlantic salmon 
report proposed a harvest of grey seals through First Nations partnerships that would 
target areas where predation by grey seals may be more problematic for the recovery of 
Atlantic salmon.122 


The Committee learned that Maritime Seal Management Inc. and Aboriginal 
Conservation Ecology have jointly proposed to DFO an indigenous subsistence harvest 
that would target seals one year of age or older in localized areas.123 Such a harvest 
would be consistent with “internationally accepted standards for the humane harvest of 
animals” and includes monitoring by an international panel of independent scientists.  
The group also put forward plans for achieving an accurate and broad public 
understanding of the cultural, social, and ecosystem benefits of the seal harvest. 


The Committee recommends: 


Recommendation 13  
That Fisheries and Oceans Canada support a grey seal harvest program 
that emphasizes full utilization of the seal to provide economic 
opportunities with an aim to significantly reduce the seal populations 
and enhance the recovery of wild Atlantic salmon populations. 


  


                                                           
120  Jonathan Carr, Executive Director of Research, Atlantic Salmon Federation, Evidence, 29 September 2016. 


121  Bill Taylor, President, Atlantic Salmon Federation, Evidence, 12 May 2016. 


122  Greg Roach, Chair, Minister’s Advisory Committee on Wild Atlantic Salmon, Evidence, 12 May 2016. 


123  Suju Mahendrappa, Director, Maritime Seal Management Inc., Evidence, 29 September 2016. 
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Striped bass 


Regarding the issue of striped bass predation in the estuary of the Miramichi River, 
confirmed by the Atlantic Salmon Federation’s acoustic telemetry studies,124 Rick Cunjack 
recommended field experiments involving the reduction of that fish population and studies 
on the impacts of increased striped bass harvest on the local salmon population.125 
The Committee also heard from Deborah Norton emphasizing the need for harvest based 
on abundance with a recommendation for local First Nations to be allowed a sustainable 
commercial harvest of striped bass and grey seals.126  


Chief George Ginnish reminded Committee members that local First Nations, 
affected by food security issues and under pressure to reduce their salmon FSC fishery, 
have only been allowed a very limited striped bass food fishery.127 The Supreme Court of 
Canada’s Marshall Decision in 1999 re-affirmed the principle that, after conservation 
objectives are met, Indigenous communities fishing is to be given priority over the interests 
of other user groups. Yet, as Chief George Ginnish pointed out, DFO has permitted a 
striped bass recreational fishery while ignoring the local Mi'kmaq communities’ requests 
for an Indigenous commercial fishery.  


The work of DFO in recovering the striped bass population from near extinction is a 
great success story but the importance of managing ecosystems in equilibrium was 
advocated by various witnesses. Mark Hambrook shared his concerns regarding 
widespread unreported harvesting of striped bass in the Miramichi River. In his view, it is 
not surprising that DFO’s cautious approach regarding striped bass is challenged by local 
recreational fishers given their different perception on the state of that species in the water. 
As suggested by Jonathan Carr, it is critical for DFO to “develop management measures 
to balance and protect both wild Atlantic salmon and striped bass.”128 Such measures 
should involve a comprehensive tracking of catch by all fishers. 


Therefore, the Committee recommends: 


Recommendation 14  
That Fisheries and Oceans Canada allow a significant increase in the 
harvest of striped bass by the recreational fishery by lengthening the 
retention season and increasing catch limits, where striped bass 
populations warrant it. 


Furthermore, the Committee recommends: 


                                                           
124  Jonathan Carr, Executive Director of Research, Atlantic Salmon Federation, Evidence, 29 September 2016. 


125  Rick Cunjack, Professor, Department of Biology, University of New Brunswick, As an Individual, Evidence, 
19 May 2016. 


126  Deborah Norton, President, Miramichi Watershed Management Committee, Evidence, 29 September 2016. 


127  George Ginnish, Chief, Eel Ground First Nation, Evidence, 29 September 2016. 


128  Jonathan Carr, Executive Director of Research, Atlantic Salmon Federation, Evidence, 29 September 2016. 



http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=42&Ses=1&DocId=8455053

http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=42&Ses=1&DocId=8296639

http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=42&Ses=1&DocId=8455053

http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=42&Ses=1&DocId=8455053

http://www.parl.gc.ca/HousePublications/Publication.aspx?Language=e&Mode=1&Parl=42&Ses=1&DocId=8455053





 


25 


Recommendation 15  
That Fisheries and Oceans Canada investigate the opportunity for a 
First Nations striped bass commercial fishery. 


F. Salmon Aquaculture Management 


Bill Taylor advocated for a moratorium on the expansion of open net-pen salmon 
aquaculture and moving the salmon aquaculture industry to land-based closed 
containment as one alternative. He also called for the standardization of regulations 
regarding containment, disease treatment, and pollution control. The Norwegian model 
and the Aquaculture Stewardship Council certification were mentioned as inspiration 
sources for best practices in the aquaculture industry.129 


In Miramichi, the Committee heard recommendations that would enhance the open 
net-pen salmon aquaculture industry’s transparency: better reporting mechanism related 
to escapes and diseases and parasites levels, external marker on farmed fish allowing 
identification of escapees, and a pan-Atlantic approach to regulations and farm 
management practices.130 


Stricter regulations for open net-pen salmon aquaculture were also called for by 
Susanna Fuller. She indicated that: 


70% of Atlantic salmon in the Magaguadavic River in New Brunswick are escapees, while 
in the State of Maine, which has much stricter regulations through its containment 
protocol, only 0.2% of its river salmon originate from those farms.131 


Susanna Fuller mentioned that “Atlantic Canadian farms use 204 times and  
241 times, respectively, more antibiotics than comparable farms in Norway and Scotland, 
and six times more than farms in B.C.” Therefore, witnesses such as the Atlantic Salmon 
Federation and the Eel Ground First Nation support a transition towards land-based closed 
containment aquaculture.132 


Consequently, the Committee recommends: 


Recommendation 16 
That Fisheries and Oceans Canada revisit the feasibility of closed 
containment salmon aquaculture in areas with endangered or 
threatened wild Atlantic salmon populations.  


                                                           
129  Bill Taylor, President, Atlantic Salmon Federation, Evidence, 12 May 2016. 


130  Jonathan Carr, Executive Director of Research, Atlantic Salmon Federation, Evidence, 29 September 2016. 


131  Susanna Fuller, Coordinator, Marine Conservation, Ecology Action Centre, Evidence, 17 May 2016. 


132  Devin Ward, Science Officer, North Shore Micmac District Council Fisheries Centre, Eel Ground First 
Nation, Evidence, 29 September 2016. 
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G. Collaboration for Atlantic Salmon Tomorrow (CAST) 


Collaboration for Atlantic Salmon Tomorrow (CAST) is a coalition of stakeholders 
formed in 2014 to share ideas and find the best path forward to support the recovery of 
Atlantic salmon. The group proposed six research themes with 25 associated projects to 
be trialled primarily on the Miramichi River system over the next five years.133 Projects 
include adult supplementation, the development of a population and habitat data 
warehouse, sonar fish counting, predation studies, ocean tracking of salmon, and thermal 
imaging of rivers to identify cold-water habitat to be enhanced. 


CAST determined that the most effective stocking strategies for salmon on the 
Miramichi River would be an adult captive reared supplementation. The adult 
supplementation involves collecting wild smolts on their way out to the ocean, raising them 
in captivity until almost ready to spawn as adults and, bypassing the high marine mortality, 
releasing them to travel up the river to the area they were born.134  


According to DFO, this stocking practice is “not yet proven” and there are no 
“experimental data to suggest that [it] will work.” DFO expressed concerns about the 
possibility that this practice will affect the fish fitness for survival in the wild. It argued that 
there will be behavioural changes that occur in captivity for fish fed on man-made feed and 
this could pose a risk for existing wild salmon. In addition, DFO indicated that the “ocean is 
filtering the fish and is letting the ones that have the right package to come back and 
spawn,” but by cutting out the ocean, “fish that don’t have the right fitness” are spawning in 
the river and their juveniles are competing for space with the fit wild ones. DFO proposed 
instead to work with CAST to conduct a smaller scale experimental design before 
proceeding with a full-scale project of reintroduction.135 


The concern about competition between stocked and wild fish appeared to be 
shared by Francois Caron. He indicated that a “river can receive a limited number of 
salmon, since the young ones have to be able to feed themselves during three, four and 
sometimes even five years in the river before they leave it.”136 Furthermore, according to 
Robert Devlin, breeding strategies can have effects on wild populations if they are not 
controlled carefully. He added that there is “emerging evidence from the United States that 
rearing in hatchery conditions and other conditions can change the genetics of the fish 
population in one generation.”137 


Therefore, the Committee recommends: 


                                                           
133  James Irving, Co-Chief Executive Officer, Director, Atlantic Salmon Federation, J.D. Irving Ltd., Evidence, 


17 May 2016. 


134  Jonathan Carr, Executive Director of Research, Atlantic Salmon Federation, Evidence, 29 September 2016. 


135 Trevor Swerdfager, Assistant Deputy Minister, Ecosystems and Oceans Science, DFO, Evidence, 10 May 2016. 


136  Francois Caron, Biologist, Ministerial Advisory Committee on Atlantic Salmon, As an Individual, Evidence, 
19 May 2016. 


137  Robert Devlin, Engineering Research Scientist, DFO, Evidence, 19 May 2016. 
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Recommendation 17  
That Fisheries and Oceans Canada prioritize further study on Atlantic 
salmon stock enhancement, and develop monitoring systems to detect 
and mitigate genetic and health risks posed by the practice of 
augmenting wild Atlantic salmon stocks with hatchery fish. 


Jonathan Carr reminded the Committee, however, that the adult supplementation 
aspect of CAST is innovative since this initiative minimizes the time salmon spend in the 
hatchery. The adult supplementation is also, for the moment, an experiment, not a 
full-fledge stocking program:  


We're going to be looking at how well those fish are interacting in the hatchery, from the 
time they go into the hatchery to the time they leave the hatchery. There's going to be a 
lot of tracking involved with these fish, too, to see how they develop mate choices with 
the true wild fish, how their offspring interact, and all the way back from the offspring 
leaving the river and coming back to the adult stage. We want to make sure that it's done 
in an experimental fashion, a controlled fashion, because we don't know what the 
outcomes would be for this. We want to make sure there's no harm done to the river 
during this phase.138 


During its visit to the Miramichi Salmon Conservation Centre, the Committee is 
encouraged to learn from Shirley Roach-Albert, Executive Director of CAST, that CAST 
has had the opportunity to present its case to DFO during a science review session. CAST 
plans to start its projects in 2017. 


CONCLUSION 


Although there is no single factor explaining the continued decline of wild Atlantic 
salmon populations in Eastern Canada, the Committee determines that there are 
overarching factors affecting the health of the salmon resource: freshwater habitat quality, 
climate change affecting both river systems and the marine environment, and Greenland’s 
commercial harvest. The Committee also believes that issues such as predation and open 
net-pen salmon aquaculture represent important factors to consider in localized areas. 


Therefore, the Committee agrees with the necessity of strengthening DFO’s science 
capacity to further the understanding of Atlantic salmon and enhancing the decision-making 
process for recovery strategies. In our view, DFO needs to devise a broad scientific 
approach incorporating all available information on Atlantic salmon throughout its range and 
identifying survival bottlenecks at various regional and population scales. 


The Committee is encouraged by the federal government’s 6 October 2016 
announcement providing more than $600,000 for Atlantic salmon science.139 We believe 
that the establishment of the Atlantic Salmon Research Joint Venture, recommended by 
the Ministerial Advisory Committee on Atlantic salmon’s report and by many witnesses 


                                                           
138  Jonathan Carr, Executive Director of Research, Atlantic Salmon Federation, Evidence, 29 September 2016. 


139  Government of Canada, “Government of Canada is funding collaborative research to support Atlantic 
salmon recovery,” News release, 6 October 2016. 
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during the course of this study, is a good step towards improved scientific collaboration 
and data sharing between DFO, Indigenous communities, environmental and salmon 
conservation organizations and academic institutions. 


The Committee emphasizes the importance for DFO to build partnerships with 
Indigenous communities and conservation organizations for enhanced enforcement and 
protection of Atlantic salmon habitats. We also encourage DFO to consult all stakeholders 
in the development of fishing regulations and the implementation of the precautionary 
approach for the management of Atlantic salmon fisheries. 
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APPENDIX A 
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Department of Fisheries and Oceans 


Gérald Chaput, Coordinator, 
Centre for Science Advice, Gulf Region 


2016/05/10 12 


Bhagwant Sandhu, Executive Director, 
Ecosystems and Fisheries Management 


  


Kevin Stringer, Senior Assistant Deputy Minister, 
Ecosystems and Fisheries Management 


  


Trevor Swerdfager, Assistant Deputy Minister, 
Ecosystems and Oceans Science 


  


As individuals 


Jeffrey A. Hutchings, Professor of Biology, 
Canada Research Chair in Marine Conservation and 
Biodiversity, Dalhousie University 


2016/05/12 13 


Greg Roach, Chair, 
Minister's Advisory Committee on Wild Atlantic Salmon 


  


Atlantic Salmon Federation 


Bill Taylor, President 


  


Bluenose Coastal Action Foundation 


Brooke Nodding, Executive Director 


  


As an individual 


Jerry Doak, Owner, 
W.W. Doak Fishing Tackle Shop 


2016/05/17 14 


Ecology Action Centre 


Susanna Fuller, Coordinator, 
Marine Conservation 


  


J.D. Irving, Limited 


James D. Irving, Co-Chief Executive Officer, 
Director, Atlantic Salmon Federation 


  


Miramichi Salmon Association Inc. 


Mark Hambrook, President 


  


As individuals 


François Caron, Biologist, 
Ministerial Advisory Committee on Atlantic Salmon 


2016/05/19 15 


Rick Cunjak, Professor 
Department of Biology, University of New Brunswick 


  


Morris Green, Author, Historian   
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Organizations and Individuals Date Meeting 


Department of Fisheries and Oceans 


Robert Devlin, Engineering Research Scientist, 
Deputy Minister'sOffice 


2016/05/19 15 


As individuals 


Gordon Grey, Consultation Liaison, 


Kingsclear First Nation 


2016/09/29 24 


Chris Mansky, 
Friends of the Avon River Minas Basin 


  


Sydney Paul, Consultation Coordinator, Kingsclear First Nation   


Sonja Wood, Chair, 
Friends of the Avon River Minas Basin 


  


Atlantic Salmon Federation 
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Eel Ground First Nation 
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Maritime Seal Management Inc. 


Suju Mahendrappa, Director 
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Nova Scotia Salmon Association 
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Inc. 
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REQUEST FOR GOVERNMENT RESPONSE 


 


Pursuant to Standing Order 109, the Committee requests that the government table a 
comprehensive response to this Report. 


 


A copy of the relevant Minutes of Proceedings (Meetings Nos 12 to 15, 24, 26, 30 and 41) 
is tabled. 


 


Respectfully submitted, 


 


Scott Simms 
Chair



http://www.parl.gc.ca/Committees/en/FOPO/StudyActivity?studyActivityId=8883105
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Genevieve Rondeau


From: Kathaleen and Ron <2curmudge0ns@ns.sympatico.ca>
Sent: May 16, 2013 12:11 PM
To: haliburb@gov.ns.ca
Cc: macaulni@gov.ns.ca; min_dfa@gov.ns.ca; premier@gov.ns.ca; Stephen McNeil; 


jamiebaillie@bellaliant.com; Nell Halse; infomorning.halifax@cbc.ca; letters@herald.ca; 
william.lahey@dal.ca; meinhard.doelle@dal.ca; ndpcaucus@gov.ns.ca


Subject: Cooke Aquaculture ignores NSDFA regulations


On Monday, May 13, 2013 Cooke Aquaculture rearranged the concrete =nchors that are placed well off the east side of 
their licence #1040 in =he Annapolis Basin. It is now obvious they are being used to secure the =eeding barge they 
dragged in.  Today, May 16th, 2013 the company =rrived on site with coils of black plastic pipe to start setting up the 
=eeding barge. 
 
We know we are dealing with a company that has been charged with using =n illegal pesticide in their open net pens and 
if lobster had not died =ho's to know how often that happens in these area they can get away =ith most anything?  Cooke 
has no intentions of keeping their equipment =nside the licensed area at this site where we can see most everything =hat 
goes on here.  From our estimation they are using up to 50% more =han the license allows. 
 
Do not think for a moment that NSDFA is not being played by this =ompany.  They designed a feedlot that was larger 
than allowed, and then =ounted on NSDFA to do nothing about it.  They could have designed their =eedlots to fit the 
license and chose not to.  It is clear from their =ctions that Cooke Aquaculture has no regard for Nova Scotia's 
=egulations.  What is NSFDA going to do about it this time? 
 
Ronald Neufeld, 
Kathaleen Milan 
1396 Granville Rd., 
Granville Ferry, Nova Scotia 
902-532-1929= 
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Genevieve Rondeau


From: Kathaleen and Ron <2curmudge0ns@ns.sympatico.ca>
Sent: May 20, 2013 8:17 AM
To: info@dfo-mpo.gc.ca; nwpdar@tc.gc.ca
Cc: haliburb@gov.ns.ca; meinhard.doelle@dal.ca; william.lahey@dal.ca; min_dfa@gov.ns.ca
Subject: Cooke Aquaculture site 1040, Annapolis Basin


Hello DFO and Transport Canada 
 
   We urgently need an inspection done of this aquaculture site. 
 
   This is an active lobster and scallop fishing area and the operator =f the site (Cooke Aquaculture) has, I believe, created 
a serious =azard. The company has placed a large number of concrete anchors well =utside of their corner buoys. These 
anchors had been marked with small =ellow buoys until this weekend (Sunday 19 May) when the last of them =ere 
removed. Only the buoys were removed, not the concrete blocks and =teel anchors sitting on the bottom, beyond their 
licence. 
 
   This company seems to have installed a system of pens that require =ore room than their licence allows. They 
accomplished this by placing =nchors beyond the site boundaries, unmarked, and then hoping that no =ne would notice. 
Well we did notice. 
 
   This dangerous situation should be corrected before some fisherman =oses their gear or gets hurt. Not to mention that it 
violates their =icence. 
 
 
Thank You 
 
Ronald Neufeld 
1396 Granville Rd 
Port Wade,NS 
 







From: MacPhee, Barry MACPHEJB@gov.ns.ca
Subject: RE: Aquaculture regulations and sites 1039 & 1040


Date: December 19, 2013 at 4:12 PM
To: Kathaleen and Ron 2curmudge0ns@ns.sympatico.ca


Kathaleen and Ron
 
I would like to bring you up to date on the current status of the positioning of the two sites (#1039 and
1040) that you identified in your email. As you are aware, the issues of equipment positioning and site
markings has been ongoing for both sites.
 
Our Department is committed to growing a responsible aquaculture industry in Nova Scotia and as such
we believe that it is important that operators abide by the rules. We share your concerns about operators
placing equipment outside of their lease boundaries.
 
Our Department and Transport Canada, both found site 1040 to be non-compliant earlier this year with
respect to keeping gear within the boundaries of the site. We brought this matter to the attention of the
operator which resulted in several corrective actions. Both our own subsequent inspection (August 30,
2013) and Transport Canada’s inspection, found the site to be compliant with respect to location and
markings. To answer your specific question about the placement of underwater gear, neither our
Department nor Transport Canada preforms underwater inspections to determine the precise location of
anchoring systems. We do not believe, at this time, that that degree of precision is required to satisfy our
two main concerns, navigation and operation size.
 
Our most recent inspection records indicate that site 1039 is non-compliant with respect to the location
of the gear within the approved boundaries. We have notified the company of their non-compliance and
are working with the operator on establishing corrective actions that will bring them into compliance.
I would also encourage you to participate in the Doelle-Lahey Panel, The Independent Aquaculture
Regulatory Review for Nova Scotia (http://www.aquaculturereview.ca/), to insure your issues are
considered in a new regulatory framework.
 
Please be assured the Department will address this matter.
 
Yours sincerely,
 
J.Barry MacPhee
 
Acting Executive Director
Department of Fisheries and Aquaculture
173 Haida St., Cornwallis NS.
B0S 1H0
Office 902-638-2017
Fax 902-638-2389
 
 
 
 
From: Kathaleen and Ron [mailto:2curmudge0ns@ns.sympatico.ca] 
Sent: Monday, December 09, 2013 12:15 PM
To: MacPhee, Barry
Subject: Re: Aquaculture regulations and sites 1039 & 1040
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Dear Mr MacPhee
 
We have been trying for quite a while to have this issue resolved so please excuse us if we seem
impatient. Kelly Cove Salmon continues to use their expanded lease and are possibly only one
month away from removing the fish for processing. Could you tell us if any steps have or will be
taken to address our complaint?
 
Ron & Kathaleen
 
 
On 2013-11-20, at 7:02 AM, "MacPhee, Barry" <MACPHEJB@gov.ns.ca> wrote:


Thank you again for the email. We are continuing to look into your issues and we be
back to you with a response
 
From: Kathaleen and Ron
Sent: Tuesday, November 19, 2013 11:01 PM
To: MacPhee, Barry
Subject: Re: Aquaculture regulations and sites 1039 & 1040
 
Dear Mr MacPhee


I am writing to follow up on this issue (I wasn't quite sure how long to leave it). Could you please let me know
what actions have been taken.


Thank you
Ron and Kathaleen


On 2013-11-05, at 5:50 PM, MacPhee, Barry wrote:


> Kathaleen and Ron
> 
> Thank you for your email. You have raised a number of concerns. I have asked staff to look into those
concerns and I should have a response for you in the near future.
> 
> Thank you
> 
> Barry MacPhee
> 
> -----Original Message-----
> From: Kathaleen and Ron [mailto:2curmudge0ns@ns.sympatico.ca] 
> Sent: Sunday, November 03, 2013 8:44 AM
> To: MacPhee, Barry
> Cc: Premier; Colwell, Hon. Keith (DFA); Minister, ENV
> Subject: Aquaculture regulations and sites 1039 & 1040
> 
> Dear Mr. MacPhee
> 
>   We understand that fisheries inspectors are tasked with handling complaints about aquaculture
operations. We are addressing this to you as our contact with an inspector has not resulted in corrective
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operations. We are addressing this to you as our contact with an inspector has not resulted in corrective
actions that would bring these sites into compliance.
> 
>   This is our complaint:
> 
>        Aquaculture sites 1039 and 1040 in the Annapolis Basin are exceeding the size set out in their leases.
> 
>        Site 1039 has cages right up to the lease boundary on both ends of the site.  In order to do that the
anchors for the site have to be placed outside the leased area.  If all of the equipment was inside the leased
area the site would contain approximately 6 cages, not 20 as there are now.
> 
>        At site 1040 anchors on three sides of the site are off the leased area.  If all of the gear including the
anchors was placed inside of the leased area the site would contain approximately 4 cages, not 13 as there
are now.
> 
>       After the company tried to anchor their feeding barge off the lease we complained to NSDFA.  On May
7, 2013, site 1040 was inspected. From a FOIPOP we know the inspector found several anchors outside of
the lease and told the company to bring the lease into compliance.    In the days before his return on May 21,
2013, the company removed all of the buoys that marked the out-of-bounds anchors. This same FOIPOP
indicates that the inspector was told by the company that the anchors had been moved into the leased area.
Because we live next door to site 1040 we know that the company did not do this.  We watched the company
simply remove the buoys that marked their locations.  The feeding barge and its anchors were moved onto
the site, but not the anchors for the cages. 
> 
>       The inspector did not verify the location of the anchors yet declared the site to be compliant.  Through
the FOIPOP we know he acknowledged that he could not confirm without a doubt that the anchors were on or
off the lease without taking a diver out to locate them. Rather than get the diver he chose to believe the
company when they told him they had moved the anchors back on site.  We would expect an experienced
inspector to be able to look at the layout and know the anchors had to be off the lease.
> 
>        These two sites were intentionally enlarged.  Were they enlarged without the knowledge of the NSDFA
and the ex-minister of aquaculture/environment or were blind eyes turned when the company enlarged the
sites to their advantage? The Annapolis Basin now receives more than twice the amount of fish and medical
waste than if the company had placed all of their equipment within the leased area.
> 
>        If Nova Scotia's aquaculture and environment regulations are to mean anything then this situation has
to be corrected.
> 
>        Please let us know what actions will be taken to bring both sites into compliance with the regulations.
> 
> 
> Sincerely
> 
> Ronald Neufeld
> Kathaleen Milan
> 1396 Granville Rd.
> Port Wade
> 
> 532-1929











Hello Mr. McNeil


Thank you for calling Saturday morning. Your news on the stocking and cage 
configuration plan was disappointing and we still cannot follow the logic for not releasing 
it. I believe we mentioned that we have sent in a Request for Review. On the subject of 
the anchors being outside of the lease, I suspect that the misunderstanding was cleared 
up in our phone call but I am sending this letter to add some graphics and to attempt to 
state our position clearly.


Our complaint is about the size of the ʻfarmsʼ that have been built at sites 1040 and 
1039, not their exact location.


KCS/Cooke Aquaculture has placed their moorings (anchors) over an area of 
approximately twice the size of the leases.


When the government responds by saying that they donʼt have any issue with the farm 
being slightly off of the lease, they are not addressing our complaint. 


Our complaint is quite specific and is:
# The company has set up their ʻfarmsʼ at 1040 & 1039 on over 16 hectares
# instead of the 8.25 and 8.75 hectares allowed in the leases.
# Why is this allowed to continue? (two years at 1040 and several more at 1039)
# The company seems to anticipate no consequences. Why?


The fact that the company installed more cages and therefore more salmon than would 
have been possible if they had stayed within the leases is actually not surprising, 
coming from them.


It is our governments response that is so infuriating. 


No effective action has been taken to enforce the regulations, the inspector was 
apparently lied to but does not seem to have the resources or the will to actually find out 
where the anchors are, and the company carries on knowing there will be no 
consequences.


Sincerely


Ronald Neufeld
Kathaleen Milan
1396 Granville Rd.
Port Wade, NS
902-532-1929


Monday, July 28, 2014
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This is lease 1040 at Port Wade. The original drawing is from the DFA inspector and 
shows the location of the cages and the 8.25 hectare leased area. I have added the red 
lines showing the approximately 17 hectares that the company is using.


This is Lease 1039 at Rattling Beach 
near the Digby ferry terminal. Again 
the original drawing is from the 
fisheries inspector, showing the 
location of the cages and the 8.75 
hectare leased area.


The cages are outside of the lease 
but that is not our complaint.


We take issue with the company 
installing over 700 metres of gear 
when the lease is only 460 metres 
long.


Measuring the location of their 
buoys using GPS from along the 
shore I estimate they have 
established a ʻfarmʼ that occupies 
approximately 16 hectares when the 
lease is for 8.75 hectares.


Monday, July 28, 2014


2







Monday, July 28, 2014
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I am commenting on the renewal application for aquaculture site 1039 at Rattling 
Beach. 
 
I meet all of the submission requirements; 
 
a. Identification: Ronald Neufeld 
   1741 W Sable Rd 
   Sable River, NS 
   B0T 1V0 
   902-656-2371 
   neufeldr@eastlink.ca 
 
b. I am connected to the matter because it seems NSDFA cannot monitor aquaculture 


sites, which means it is up to citizens to inform you about what is actually happening. 
  
c. My comments are submitted within the 30 day period ending June 3, 2016. 
 
d. My comments are in relation to d.(iii), fishery activities in the public waters 


surrounding the site. 
 
 
 
To:  the Administrator, Nova Scotia Department of Fisheries and Aquaculture 
 
The equipment at this site has been found to be outside of the leased area by both 
provincial and federal inspectors. When I compared the length of the two rows of ten 
cages on the site to the length of the lease using the car odometer and later with GPS it 
was clear that the equipment extended past the lease boundaries, and not by some 
small margin. I measure the cages alone to be longer than the lease, and of course that 
means the anchors are far outside the boundaries. 
 
The lease-holder has been in violation of their licence/lease continuously since at least 
2012. How can Nova Scotia Fisheries and Aquaculture even consider renewing it? 
 
 
Thank You, 
Ronald Neufeld 
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I would like to comment on the renewal application for site 1040 at Port Wade. 
 
I meet all of the submission requirements; 
 
a. Identification: Ronald Neufeld 
   1741 W Sable Rd 
   Sable River, NS 
   B0T 1V0 
   902-656-2371 
   neufeldr@eastlink.ca 
 
b. I am connected to the matter; 
 i. as all Nova Scotians can suffer the consequences of industrial experiments in  
 the coastal waters of the province, 
 ii. in my relationship to people who live in Port Wade and fish in the Basin. 
 
c. My comments are submitted within the 30 day period ending June 3, 2016. 
 
d. My comments are in relation to d.(iii), fishery activities in the public waters 


surrounding the site. 
 
 
To:  the Administrator, Nova Scotia Department of Fisheries and Aquaculture 
 
This site does not seem able to handle the number of salmon that are being farmed 
there. The monitoring results taken shortly (two months) after the initial stocking in June 
of 2012 show Mean Sulphide (uM) readings of less than 200 at all stations. 
 
By Aug 2015 the site was hypoxic A, with four of five stations over 1500uM. 
 
Port Wade is a known lobster fishing area1 and it is also well known that lobster will stay 
away from areas that are unhealthy2, 
 
My concern is that the hypoxic conditions created by this aquaculture site will have a 
negative effect on the lobster fishery in the Annapolis Basin. 
 
This spring the site was restocked and there has been no information available to the 
public to indicate that measures have been taken to return this area to the required oxic 
conditions. 
 
                                                 
1 P. Lawton, D.A. Robichaud and M. Moisan, March 1995, 
    “Characteristics of the Annapolis Basin, Nova Scotia, Lobster Fishery in Relation to Proposed Marine Aquaculture 
Development” 
Canadian Technical Report of Fisheries and Aquatic Sciences No. 2035 
2 Ronald H. Loucks, Ruth E. Smith, E. Brian Fisher, 2014 
    “Interactions between finfish aquaculture and lobster catches in a sheltered bay” 
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It seems to me that risking the lobster fishery for the minimal return that we see from 
salmon aquaculture is not a wise decision. 
 
 
Also, Kelly Cove Salmon has had equipment (anchors) outside of the lease boundaries 
since June 2012. Contrary to what they have said, they have made no effort to bring the 
anchors into the lease. 
 
 
 
 
Thank You, 
Ronald Neufeld 





		1-Cooke Aquaculture ignores NSDFA

		2-Cooke Aquaculture site 1040 Annapolis Basin

		3-2013-12-19 MacPhee Aquaculture regulations and sites 1039  1040

		4-Letter to McNeil July 28 2014

		5-Ron Neufeld - submission to dfa re AQ 1039 lease violations

		6-Ron Neufeld - submission to DFA re AQ 1040 lease violations
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Genevieve Rondeau


From: Ron <neufeldr@eastlink.ca>
Sent: November 26, 2020 6:11 PM
To: Sarah McDonald
Subject: Fwd: FOIPOP status


Hi Sarah, 
 
I really don’t like the way replies to my questions are worded. On Sept 18 I asked for the status of these 
requests and Crystal sent this "They are all over for approval with the Department.”  Today she says the 
Department is still working on them. It drives me nuts. If their goal really is to be ’transparent’ they could 
provide a few more details. That’s my rant for today. 
 
Ron 
 
 


Begin forwarded message: 
 
From: "McGraw, Crystal" <Crystal.McGraw@novascotia.ca> 
Subject: RE: FOIPOP status 
Date: November 26, 2020 at 3:07:26 PM AST 
To: Ron <neufeldr@eastlink.ca> 
 
Hello Ron, 
 
The Department confirmed that they are still working to complete the requests and hope to have 
them done soon. 
 
Crystal  
 
Crystal McGraw, CIPP/C 
Team Lead / IAP Administrator 
Information Access and Privacy (IAP) Services  
Service Nova Scotia and Internal Services  
_____________________________________________________________________________
____ 
_  PO Box 72, Halifax, NS  B3J 2L4 
☎    (902) 424-6572 
✉    crystal.mcgraw@novascotia.ca 
 
Confidentiality Notice:  This email (and any attachment) is intended for a specific recipient. It 
may contain information that is privileged, confidential or exempt from disclosure. If you are not 
the intended recipient, you are not authorized to use, disclose, distribute, copy, print or rely on 
this email. Please delete it immediately and advise me by return email or telephone. Thank you. 
 
-----Original Message----- 
From: McGraw, Crystal  
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Sent: November 26, 2020 10:19 AM 
To: Ron <neufeldr@eastlink.ca> 
Subject: RE: FOIPOP status 
 
Hello Ron, 
 
I'll contact the Department and get back to you once I have any response from them. 
 
Crystal  
 
Crystal McGraw, CIPP/C 
Team Lead / IAP Administrator 
Information Access and Privacy (IAP) Services Service Nova Scotia and Internal Services 
_____________________________________________________________________________
____ 
_  PO Box 72, Halifax, NS  B3J 2L4 
☎    (902) 424-6572 
✉    crystal.mcgraw@novascotia.ca 
 
Confidentiality Notice:  This email (and any attachment) is intended for a specific recipient. It 
may contain information that is privileged, confidential or exempt from disclosure. If you are not 
the intended recipient, you are not authorized to use, disclose, distribute, copy, print or rely on 
this email. Please delete it immediately and advise me by return email or telephone. Thank you. 
 
-----Original Message----- 
From: Ron <neufeldr@eastlink.ca> 
Sent: November 26, 2020 9:06 AM 
To: McGraw, Crystal <Crystal.McGraw@novascotia.ca> 
Subject: FOIPOP status 
 
** EXTERNAL EMAIL / COURRIEL EXTERNE ** 
Exercise caution when opening attachments or clicking on links / Faites preuve de prudence si 
vous ouvrez une pièce jointe ou cliquez sur un lien 
 
Hi Crystal, 
 
It's been a couple months since my last inquiry,  would you mind asking for the status of these 
requests: 
 
2020-001027-FIS.  This is for a lease and licence, information that is routinely released yet has 
now taken over four months. 
 
2020-00204-FIS. 
 
Thank you, 
Ron Neufeld 
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Genevieve Rondeau


From: Ron <neufeldr@eastlink.ca>
Sent: November 1, 2017 4:54 PM
To: Wadden, Devon
Cc: adrian.fuller@novascotia.ca
Subject: Re: Aquaculture complaint
Attachments: NSE letter re Oct 26 1016.pdf


Hi Devon,  
 
I am surprised at your response.  We were told over a year ago that the attached letter from Adrian Fuller had 
been sent to Cooke and certainly expected that the content of that letter should already have taken effect.  Can 
you please explain why enforcement is not already in progress? 
 
 
 
 
Thank you, 
Ron Neufeld 
 
 
 
 
 


On Nov 1, 2017, at 3:48 PM, Wadden, Devon <Devon.Wadden@novascotia.ca> wrote: 
 
Ron at this point our department is looking at issuing a letter to the Cooke’s outlining infractions and a 
timeline for conformance.  As this work is new to our department we are looking at developing policies 
around dealing with aquiculture enforcement and developing a standardized letter that enforcement 
staff can issues to companies.  Once a standardized letter is developed it will be served on Cooke’s 
stating what infractions and a time to comply or amend their site. 
  
  


From: Ron [mailto:neufeldr@eastlink.ca]  
Sent: Monday, October 23, 2017 10:54 AM 
To: Wadden, Devon <Devon.Wadden@novascotia.ca> 
Subject: Re: Aquaculture complaint 
  
Hello Devon, 
  
Could you give me an update on my complaint ? 
  
Also, I haven’t had any response regarding the other sites. Could you find out if anything has been done 
and let me know? 
  
Thanks, 
Ron Neufeld 
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On Jul 24, 2017, at 10:45 AM, Wadden, Devon <Devon.Wadden@novascotia.ca> wrote: 
  
Thanks Ron for the information. I sent this up to the Enforcement Manager as it 
encompasses several counties within the western end of the province.  Our office in 
Shelburne will address the Jordan Bay site and will be in touch with the results of the 
investigation.   
  


From: Ron [mailto:neufeldr@eastlink.ca]  
Sent: Monday, July 24, 2017 9:02 AM 
To: Wadden, Devon <Devon.Wadden@novascotia.ca> 
Subject: Aquaculture complaint 
  
Hello Devon, 
 
The complaint I called about is attached. 
 
If you have further questions please call, 902‐656‐2391 
 
Please get back to us regarding this complaint. 
 
Thanks, 
Ron 


 







Monday, July 24, 2017


Our Complaint 
Kelly Cove Salmon (KCS) has equipment outside of the lease boundaries on several sites and 
has not applied for adjudicative amendments to increase the size of the leases, and is therefore in 
violation of the requirements stated in a letter to aquaculture operators from NSE. Alternatively, 
if they have applications in for adjudicative amendments to the leases, they are in violation of 
Fisheries and Coastal Resources Act regulations for not holding public meetings before applying. 


We are asking that NSE investigate the actions of the company and the Department of Fisheries 
and Aquaculture (DFA), as from our perspective rules are not being followed. 


Background 
From our observations there is equipment outside of the lease boundaries at the following 
aquaculture sites operated by Kelly Cove Salmon: 
 Westport Harbour 0742 
 Rattling Beach  1039 
 Victoria Beach  1040 
 Coffin Island  1205 
 Jordan Bay   1358 


In a letter dated May 31, 2016 NSE gave aquaculture operators until Oct 26, 2016 to do one of 
two things: 
1.  Submit a re-alignment plan to NSE explaining how and when they will get their gear back 


within the lease boundaries. 
2. Submit an adjudicative or administrative amendment to DFA. 


NSE added that if the operators failed to take one of these actions they will be considered non-
compliant and could face additional enforcement action. 


On July 12, 2017 we received word from Fisheries and Aquaculture that on Oct 28, 2016 KCS 
had “applied to NSDFA and received approval to pursue the adjudicative amendments.” and that 
only one public meeting has been held (on March 30, 2017 regarding lease 1039). 


The Aquaculture Licence and Lease Regulations, in section 2 Definitions, say that an 
adjudicative amendment  has to be decided on by the Review Board.


The Regulations, copied here for convenience, say that public meetings must be held before 
applying for an adjudicative amendment.


12   (1)    Before applying for an adjudicative amendment, the holder of the aquaculture licence 
or aquaculture lease must complete a scoping process.  
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       (2)    The scoping process required by subsection (1) must be carried out as determined by 
the Minister and must include at least 1 public information meeting that is  


                (a)    organized by the holder of the aquaculture licence or aquaculture lease; and  


                (b)    held in the community that the Minister determines is the most appropriate 
community closest to the location of the site that is the subject of the 
aquaculture licence or aquaculture lease.  


       (3)    A prospective applicant for an adjudicative amendment must publish notice of the 
public information meeting required by subsection (2) in a manner determined by 
the Minister. 


Summary  
•  on Oct 26, 2016 all amendment applications had to have been submitted to DFA, or a plan to 


move all equipment back within the lease boundaries had to have been received by NSE, 
• KCS has received approval to pursue adjudicative amendments to their leases (we are not 


exactly sure what “approval to pursue” means), 
• as part of the amendment process, a public meeting has to be held before each application is 


submitted, 
• NSDFA has informed us that the only public meeting held so far was for lease 1039. By the 


regulations an application for an amendment could only be received after the meeting was 
held, which was five months after the deadline from NSE. Public meetings for the other 
proposed amendments have not been held and therefore by the regulations, no applications for 
adjudicative amendments could have been received. 


Ron Neufeld, 
Kathaleen Milan, 
1741 West Sable Road, 
Sable River, N.S., 
B0T 1V0 


902-656-2391







From: Fraser, Orlando Orlando.Fraser@novascotia.ca
Subject: RE: Compliance with Aquaculture Regulations


Date: January 8, 2018 at 10:04 AM
To: Ron neufeldr@eastlink.ca


Thank you Ron.
 
I have forwarded the complaint to officers located at the Natural Resource office in
Milton.  They will initiate the investigation.  If you have any further concerns, please don’t
hesitate to contact myself, or the local officers as we discussed last week. Thank you
Ron.
 


Please consider the environment before printing this email.  !
 
CONFIDENTIALITY NOTICE:  This message may contain privileged and/or confidential information.
 If you have received this e-mail in error or are not the intended recipient, you may not use, copy,
disseminate, or distribute it.  Do not open any attachments.  Delete this message immediately from
your system and notify the sender by e-mail or telephone that you have done so.  Thank you.
 
 
 
From: Ron [mailto:neufeldr@eastlink.ca] 
Sent: Monday, January 08, 2018 12:43 AM
To: Fraser, Orlando <Orlando.Fraser@novascotia.ca>
Subject: Compliance with Aquaculture Regulations
 
Mr. Fraser, I have attached a copy of the complaint that I sent to Devon Wadden and the letter from Mr Fuller to
all aquaculture operators. Here is a summary;
 
In order to increase the size of their leases KCS would have to apply for an adjudicative amendment and the letter
from Mr. Fuller requires the company to do that on or before October 26, 2016.   Section 12 of the Aquaculture
Lease and Licence Regulations states that before submitting an application for that type of amendment the
company must complete a scoping process and holding public meetings is part of that process.
 
Since the only public meeting held was for the Rattling Beach site (1039), it is the only site where the scoping
process could be complete and if the regulations are being followed, the only site that could possibly have an
application for an adjudicative amendment.
 
In July of 2017 I received word from DFA (through the IAP Administrator Lauren Smith) that  “On October 28,
2016 the operator applied to NSDFA and received approval to pursue the adjudicative amendments."  As far as I
can tell there is no mention of  this procedure in the regulations.  The company has either applied for the
amendment or it hasn't, I can find no "approval to pursue".
 
I am certain that KCS is operating outside of their lease at the sites listed in my complaint and with no completed







I am certain that KCS is operating outside of their lease at the sites listed in my complaint and with no completed
applications for amendment in place they do not meet the conditions of Mr. Fuller's  letter.  Mr. Fuller also warns
that the October 26, 2016 deadline will be enforced.    I would like to know if  completed applications for
adjudicative amendments, including the completed scoping process, were submitted to DFA on or before October
26, 2016 for the sites listed in my complaint.  If they were not,  what enforcement action will be taken?  It has
been over a year and I do not see that anything has changed.
 
DFA has put a lot of  effort into creating the new regulations.  If they are not going to adhere to them it will not
only be a huge waste of time and taxpayer money but will give the public good  reason not to believe a thing they
say. 
 
Thank you,
Ron Neufeld







From: Fraser, Orlando Orlando.Fraser@novascotia.ca
Subject: RE: requesting update


Date: February 8, 2018 at 11:52 AM
To: Ron neufeldr@eastlink.ca


Good day Ron,


Conservation Officers are investigating the concerns you brought forward in relation to Kelly Cove Salmon.  I am unable to
speak to ongoing investigations and current status,  but I am confident that any compliance issues will be dealt with, and
site equipment will be placed within the geographical boundaries of their lease. 


Orlando Fraser


-----Original Message-----
From: Ron [mailto:neufeldr@eastlink.ca] 
Sent: Thursday, February 08, 2018 9:31 AM
To: Fraser, Orlando <Orlando.Fraser@novascotia.ca>
Subject: requesting update


Hello Mr. Fraser,


Could you please give me an update on my complaint of July 2017 requesting an investigation into Kelly Cove Salmon
(KCS) violating either the Fisheries and Coastal Resources Act or the terms of the letter from Mr. Adrian Fuller dated May
31, 2016?


In May 2016 the company was given the choice to either submit re-alignment plans to NSE or applications for
amendments to DFA.  As it stands today Kelly Cove Salmon still has equipment outside of their lease boundaries at
several sites, they have not submitted realignment plans to NSE and, going by the regulations, they have not completed
applications for amendments.  From my perspective, enforcement action as Mr Fuller warns in his letter, is about fifteen
months overdue.


DFA told me that on October 28, 2016 the company received “approval to pursue" adjudicative amendments.  However, 
Mr Fuller’s letter states that the company had to actually submit applications for amendments, not simply to get an
“approval to pursue”.  What has happened seems to be an open-ended process with no set timeline for compliance with
the regulations which I believe was the intent of the letter.


It appears the company has been given a free pass with respect to the terms set out in the letter.


Thank you for your attention to this matter.


Sincerely,
Ron Neufeld



mailto:OrlandoOrlando.Fraser@novascotia.ca
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From: Fraser, Orlando Orlando.Fraser@novascotia.ca
Subject: RE: 2017 complaint


Date: July 27, 2018 at 1:32 PM
To: Ron neufeldr@eastlink.ca


Good afternoon Ron,
 
I will defer you to DFA to review the process of KCS applicants since the deadline was
met.   I have received no reports from DFA that regulations have not been met in regards
to this issue.
 
Sincerely,
 


 
From: Ron [mailto:neufeldr@eastlink.ca] 
Sent: Sunday, June 24, 2018 10:02 AM
To: Fraser, Orlando <Orlando.Fraser@novascotia.ca>
Subject: Re: 2017 complaint
 
Hello Orlando,
 
My statement that regulations are not being followed comes from my reading of sections
12 and 13 of the Aquaculture Licence and Lease Regulations. I'll copy them here for easy
reference:
 
12   (1)    Before applying for an adjudicative amendment, the holder of the aquaculture licence or


aquaculture lease must complete a scoping process.


       (2)    The scoping process required by subsection (1) must be carried out as determined by the
Minister and must include at least 1 public information meeting that is


                (a)    organized by the holder of the aquaculture licence or aquaculture lease; and


                (b)    held in the community that the Minister determines is the most appropriate
community closest to the location of the site that is the subject of the aquaculture
licence or aquaculture lease.


       (3)    A prospective applicant for an adjudicative amendment must publish notice of the public
information meeting required by subsection (2) in a manner determined by the Minister.


13   An application for an adjudicative amendment must include any information or
documentation that the Minister considers necessary to assess the application, including all of
the following:
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                (a)    a report on the scoping process carried out under Section 12, including any details


required by the Minister;
 
When I searched the community newspapers for public meetings I found that the
only public meeting held was for #1039 at Rattling Beach. This tells me that there can be
no applications for amendments to the Westport, Victoria Beach and Liverpool sites since
a report on the public meeting has to be included in the application (section 13(a)), and
no meetings were held.


That is why I persist with this issue.  


So to resolve this can you tell me why the regulations are not being followed the way they
are set out?


Has KCS been given an exemption to the regulations regarding public meetings?


I hope we can clear this up.


Thank you,
Ron
 
 


On Jun 22, 2018, at 10:41 AM, Fraser, Orlando
<Orlando.Fraser@novascotia.ca> wrote:
 
Good afternoon Ron,
 
All KCS sites you mentioned have submitted an application for an
amendment with DFA.  I have spoken with DFA officials, and they have
advised that KCS had met the deadline identified in the letter.  I now consider
this issue as being with DFA, and at the administrative process.
 
Sincerely,
Orlando
 
<image003.png>
 
From: Ron [mailto:neufeldr@eastlink.ca] 
Sent: Friday, June 08, 2018 9:55 AM
To: Fraser, Orlando <Orlando.Fraser@novascotia.ca>
Subject: Re: 2017 complaint
 
Hello Mr. Fraser, 
It seems that KCS is still operating sites with equipment outside of their
leases at Westport #0742, Rattling Beach #1039, Port Wade #1040 and
Liverpool #1205. I have been told by Bruce Hancock and I believe also
by you that the company has applied for amendments to these leases. 
The Aquaculture Licence and Lease Regulations (sections 12 and 13)
state that public meetings must be held before an application to amend
the size of a lease is submitted. I am aware of only one public meeting,
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the size of a lease is submitted. I am aware of only one public meeting,
for an amendment to increase the size of site 1039 near Digby. This
means that applications for the other three are not complete and per the
regulations can not be accepted. The company is therefore not in
compliance with the terms of Adrian Fullers letter (May 31, 2016) or with
the regulations. Alternatively, if DFA has accepted amendment
applications that do not include the results of public meetings and are
therefore incomplete, then DFA is not following their own regulations.
Since I made my complaint to NSE in July 2017 all I know is that officers
have been assigned and that you will get back to me. I'm sorry, but with
only that information to go on, I can't help feeling that the regulations
and the letter from Mr. Fuller are being ignored. Without more
information I can only conclude that NSE is unable to enforce
aquaculture regulations.
Please let me know if there is still an investigation and what steps have
been taken to resolve this issue.
 
Thank you,
Ron Neufeld,
1741 W. Sable Rd.,
Sable River, N.S.,
B0T 1V0
902-656-2391
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		3-Jan 2018 email correspondence bw Ron Neufeld _ NSE enforcement re Compliance with Aquaculture Regulations
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		5-July 2018 email correspondence bw Ron Neufeld _ NSE enforcement
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liatifax, Nova Scotia 


Canada B3J 2P8 


(902) 424-2547 T. 
(902) 424-0501 F. 


www.novaszotia.cainse 


Our File No.: 


May 31, 2016 


Aquaculture Licence and Lease Regulations 
and the Aquaculture Management Regulations 


Nova Scotia Environment (NSE), Inspection, Compliance and Enforcement Division, is 
responsible for enforcement of the Fisheries and Coastal Resources Act and its regulations, 
including the Aquaculture License and Lease Regulations and the Aquaculture Management 
Regulations. 


On October 26, 2015, the Province released new regulations made pursuant to the Fisheries and 
Coastal Resources Act. These regulations, which are administered by the Department of 
Fisheries and Aquaculture (DFA), are Aquaculture License and Lease Regulations and the 
Aquaculture Management Regulations. These two new regulations provide the framework for how 
all Nova Scotian Aquaculture licence and lease holders must operate their aquaculture sites and 
established the process for amending any of the existing licences or leases. 


NSE's Conservation Officers, which now include Fisheries Inspectors, are located at various 
government offices across the Province and will be enforcing this legislation. This will include 
conducting compliance checks and responding to complaints. NSE is committed to ensuring 
that all licence and lease holders are in compliance with the regulations. 


NSE recognizes the importance for regulated parties to have information and guidance on the 
legal requirements of the new aquaculture legislation and how the Industry can comply. NSE 
would like to take this opportunity to mention a few of the compliance issues the department is 
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working to address and ensure that you are aware of your legal obligation in these matters. 


Site Marking Requirements 


All lease and licence holders are to immediately ensure that their sites are marked in accordance 
with section 55(1) of the Aquaculture License and Lease Regulations: 


°An aquaculture licence holder must mark each of their sites in a manner determined by the 
Minister and keep each site marked during the term of their licence.° 


As indicated in a letter to you from DFA dated May 18, 2016, the Minister of Fisheries and 
Aquaculture has determined that all sites will be marked as follows: 


The holder of an aquaculture lease shall 


(a) mark all corners of the leased site with cautionary yellow buoys of a minimum of 60 
cm in diameter; 


(b) mark all corners of the leased bottom with a cement block or similar device of 
a weight sufficient to ensure the cement block or device remains in place at all times; 
and 


(c) display the licence or lease number at 7 corner of the licensed or leased area.  


NSE Conservation Officers will be conducting inspections this year. Part of their inspections will 
include, but will not be limited to, ensuring that all lease holders meet this regulatory requirement. 


Operating Off-lease 


The new Aquaculture License and Lease Regulations in section 55(2)(b) states the following: 


#55(2)(b) An aquaculture licence holder must ensure that equipment and aquacultural produce 
related to any of their sites remain within the geographic boundaries of that site.' 


NSE Conservation Officers will enforce a deadline of October 26, 2016 for lease and licence 
holders to exercise one of the options below if their site is not in compliance with the licence 
issued by the Department of Fisheries and Aquaculture (DFA). 


Options 


1. Licence Holders shall submit a scheduled re-alignment plan on or before October 26, 
2016 to Nova Scotia Environment. These scheduled re-alignment plans must receive 
approval from NSE and will be required to provide the detailed steps a licence holder 
plans to take to move all equipment and produce back within their lease boundaries and 
must also provide the proposed schedule for completion of these tasks; or 
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2. Licence holders shall submit an application for an adjudicative or administrative 
amendment on or before October 26, 2016 to DFA's Aquaculture Division. The format for 
these applications and their review process is stipulated in the new Aquaculture License 
and Lease Regulations. DFA should be contacted for specific questions about these 
processes. 


Please note that after October 26, 2016, any licence holders operating off-lease who have not 
provided a scheduled re-alignment plan to NSE for approval or an application for an adjudicative 
or administrative amendment to DFA will be considered non-compliant and in violation of the 
above Act and regulations and could face additional enforcement action. 


The legal onus is on the licence holder to initiate these processes and ensure that the plan or 
application is submitted to the appropriate department on or before October 26, 2016. 


NSE would like to thank you for your continued cooperation by ensuring the above items are 
addressed in accordance to the Fisheries and Coastal Resources Act, the Aquaculture License and 
Lease Regulations and the Aquaculture Management Regulations. 


For your convenience, a list of contacts and more information about the regulations follows this 
letter. Also, complaints concerning aquaculture operations can be directed to 1-800-565-2224 for 
response by a Conservation Officer. 


Yours truly, 


Adrian Fuller 
Executive Director 
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Statutes and Regulation Website 


NS Fisheries and Coastal Resources Act:  
htto://nslegislature.ca/legc/statutes/fishand.htm 


Lease and Farm Management Regulations: 
http://www.novascotia.ca/j u st/regulations/regs/fcraqual iclease.htm 
htto://www.novascotia.ca/just/regulations/regs/fcraquamgmt.htm  


Contact Information 


NS Department of Fisheries and Aquaculture 
Aquaculture Division 
1575 Lake Road, Floor 1 (NSCC Campus) 
Shelburne, NS BOT1 WO 
Phone: (902) 875-7443 
Email: aquaculture@novascotia.ca  
Website: http://novascotia.ca/fish/aguaculture 


Nova Scotia Environment 
Inspections. Compliance and Enforcement Division  
Regional Integration of Compliance & Operations Unit 


Western Region East 
Enforcement Coordinator, Terry Beck 
Lunenburg, NS 
Phone: (902) 634-7530 
Email: Terry.Beck@novascotia.ca  


Central Region East 
Enforcement Coordinator, Dale Cashin 
Bible Hill, NS 
Phone: (902) 893-5620 
Email: Dale.Cashin@noyascotia.ca  


Eastern Region/Cape Breton 
Enforcement Coordinator, Dougald MacNeil 
Whycocomagh, NS 
Phone: (902) 756-2339 
Email: Dougald.MacNeil@noyascotia.ca  


Western Region West 
Enforcement Coordinator, Lee Nauss 
Tusket, NS 
Phone: (902) 648-3535 
Email: Lee.Nauss@noyascotia.ca 


Central Region West 
Enforcement Coordinator, Brian Mailman 
Middle Musquodoboit, NS 
Phone: (902) 384-2290 
Email: Brian.Mailman@novascotia.ca  
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1575 Lake Road 
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APPLICATION POSTED NOTICE  


 
These initial documents have been submitted with respect to a boundary amendment of an existing site 
held by Kelly Cove Salmon Ltd.  The information in these documents is provided as part of the routine 
disclosure of information by the Department of Fisheries and Aquaculture.  Some information may be 
redacted as business confidential information or personal information. 
 
This application is in the preliminary stages of review by the Department.  Please note, the review process 
may require the applicant to submit additional information to the Department which will be posted to the 
Department’s website. 
 
These documents were provided to the Department by the applicant.  The Department is not responsible 
for the content of these documents, including, buyt not limited to, the accuracy, reliability, or currency of 
the information contained within. 
 


Boundary Amendment 
Applicant: Kelly Cove Salmon Ltd. Species: Atlantic Salmon, Atlantic halibut, Atlantic 


cod, Rainbow trout, Blue mussel, Dulse, Kelp 
(Saccharina latissima, Laminaria digitata, Alaria 
esculenta)  


Location: AQ#1006: Saddle Island, Aspotogan 
Harbour, Lunenburg County 


Method of Cultivation: Marine cage cultivation 


 
To learn more about the marine aquaculture lease and license application process, please visit 
https://novascotia.ca/fish/aquaculture/licensing-leasing/Aqua-Licensing-and-Leasing-Overview.pdf 
 
For information on the Nova Scotia Aquaculture Review Board, please visit https://arb.novascotia.ca/ 
 



https://novascotia.ca/fish/aquaculture/licensing-leasing/Aqua-Licensing-and-Leasing-Overview.pdf

https://arb.novascotia.ca/











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































		KCS_1006 - 2020.05.06

		Application_REDACTED - AQ1006 - 2020.05.06

		Baseline Assessment Report_REDACTED - AQ1006 - 2020.05.06










 


Fisheries and Aquaculture 
1575 Lake Road 
Shelburne, Nova Scotia 
B0T 1W0 www.novascotia.ca 


   
APPLICATIONS POSTED NOTICE 


 
These initial documents have been submitted with respect to a boundary amendment of an existing site 
held by Kelly Cove Salmon Ltd. The information in these documents is provided as part of the routine 
disclosure of information by the Department of Fisheries and Aquaculture.  Some information may be 
redacted as business confidential information or personal information. 
 
This application is in the preliminary stages of review by the Department.  Please note, the review process 
may require the applicant to submit additional information to the Department which will be posted to the 
Department’s website.  
 
These documents were provided to the Department by the applicant.  The Department is not responsible 
for the content of these documents, including, but not limited to, the accuracy, reliability, or currency of 
the information contained within. 
 


Boundary Amendment 


Applicant:  Kelly Cove Salmon Ltd. Species: Atlantic salmon 


Location:  AQ#1040, Annapolis Basin, Annapolis 
County 


Method of Cultivation:  Marine cage cultivation 


 
To learn more about the marine aquaculture lease and license application process, please visit 
https://novascotia.ca/fish/aquaculture/licensing-leasing/Aqua-Licensing-and-Leasing-Overview.pdf  
 
For information on the Nova Scotia Aquaculture Review Board, please visit https://arb.novascotia.ca/ 



https://novascotia.ca/fish/aquaculture/licensing-leasing/Aqua-Licensing-and-Leasing-Overview.pdf
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New Brunswick Nova Scotia Newfoundland 


 


 


 
 


 


 


October 24, 2016 


 


SIMCorp File # SW2016-060 


     


Jeff Nickerson 
Kelly Cove Salmon Ltd. 


P.O. Box 1546 
Shelburne, NS 
B0T 1W0 
 


 


Dear Mr. Nickerson: 


 


Reference: Application for a boundary amendment for aquaculture site #1040, Victoria 


Beach, Nova Scotia 


 


Please find enclosed the supporting materials for the above mentioned boundary amendment at 


marine aquaculture site #1040, in Annapolis Basin, NS. 


 


If you have any questions or comments on the above noted report, please do not hesitate to 


contact me at 506-467-9014. 


 


Sincerely, 


Sr. Marine Environmental Biologist  


Atlantic Region 


Sweeney International Marine Corp.  


@simcorp.ca  


 
 
cc:   (SIMCorp) 
       Brennan Goreham (NSDFA)   
        (KCS) 


      


46 Milltown Blvd. 
St. Stephen, NB 


Canada, E3L 1G3 
Tel: (506) 467-9014 
Fax: (506) 467-9503 


www.simcorp.ca 
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EXECUTIVE SUMMARY 
 
Project: Application for a boundary amendment of aquaculture site #1040 in Annapolis 


Basin, Nova Scotia 


 


The following report and associated documents have been prepared by Sweeney 


International Marine Corp. (SIMCorp) for Kelly Cove Salmon Ltd. (KCS) in order to satisfy the 


criteria of the Nova Scotia Department of Fisheries and Aquaculture (NSDFA) Regulation 


347/2015 Schedule A: Regulations Respecting Aquaculture Licences and Leases, section 3: 


Factors to be considered in decisions related to marine aquaculture sites.  The purpose of 


this report is to formally apply for a boundary amendment of marine aquaculture site #1040 in 


Annapolis Basin, in Annapolis County, Nova Scotia. The following document contains 


supporting information for a boundary amendment to include a farm consisting of sixteen, 49-


m, grid cells in a 2 x 8 configuration.  The lease dimensions being applied for are 240 x 223.9 


x 443.3 x 187.1 x 240 x 800 m, resulting in a farm with an area of 25.51 ha. The proposed 


site would be stocked with 550,000 Atlantic salmon in fourteen cages.  


 


It is KCS’ intention to modify the lease boundaries such that they encompass all the 


necessary gear to support the level of production required to make the marine farm 


economically sustainable.  


 


SIMCorp is assisting KCS in this application for a boundary amendment of site #1040 


through the preparation of this report and other supporting roles.  All correspondence should 


be copied to SIMCorp. 


.   
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PROJECT TEAM AND CONTACT INFORMATION 
The project team, their qualifications, and roles with respect to the preparation of this report 


are summarised as follows: 


 


Team Member Affiliation Role Qualification 


 KCS Corporate Support 
Vice President of 


Salt Water 
Operations 


Jeff Nickerson KCS Corporate Support 
NS Production 


Manager 


 SIMCorp Sr. Project Manager Company Owner 


 SIMCorp 
Sr. Marine Environmental 
Biologist, Atlantic Region 


M.Sc. 


 
SIMCorp 


Nova Scotia Division 
Manager 


M.Sc.  


Stephen Acker 
Acker & Doucette 


Surveying Inc. 
Survey Plan Preparation N.S.L.S. 


    
 


CONTACT INFORMATION 
Proponent: 
Company Name:  Kelly Cove Salmon Ltd. 


Principal Contact:  Jeff Nickerson 


Mailing Address:  P.O. Box 1546 


    Shelburne, NS, B0T 1W0 


Telephone:   (902) 875-8603 


Facsimile:   (506) 755-1492 


Cellular:    


E-mail:    jnickerson@cookeaqua.com  


 
Project Management: 
Company Name:  Sweeney International Marine Corp. 


Principal Contact:   


Mailing Address:  46 Milltown Blvd. 


    St. Stephen, New Brunswick, E3L 1G3 


Telephone:   (506) 467-9014 


Facsimile:   (506) 467-9503 


Cellular:    


E-mail:    @simcorp.ca 
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FACTORS TO BE CONSIDERED IN DECISIONS RELATED TO MARINE AQUACULTURE SITES 


a. Optimum Use of Marine Resources 


Location Identification and Geographic Description of Site 


Aquaculture site Victoria Beach (#1040) is owned and operated by Kelly Cove Salmon Ltd. 


(KCS).  The marine farm will consist of sixteen, 49-m grid cells in a 2 x 8 configuration.  The 


proposed lease incorporates all aquaculture-related gear, above and below the water line 


with lease dimensions of 240 x 223.9 x 443.3 x 187.1 x 240 x 800 m, resulting in a farm with 


an area of 25.51 ha. 


 


The proposed lease area for the boundary amendment of site #1040 appears on Canadian 


Hydrographic Service (CHS) Nautical chart #4396 (Annapolis Basin) and National 


Topographic System Map, Sector 021A (Annapolis Royale, Nova Scotia). The coordinates, 


obtained using DGPS, of the corners of the proposed lease area are located in Table 1. 


 


Site #1040 is located on the northern side of the Annapolis Basin, near the mouth of the 


Digby Gut channel in Annapolis County, Nova Scotia (Fig 1). The site is approximately 5 km 


north northeast of Digby.   


 


Marine Resource Use 


Victoria Beach is located in the Annapolis Basin, along with seven marine shellfish and two 


other marine finfish aquaculture sites.  The basin also provides a number of different 


resources for humans and animals (Fig. 2).  Fishing, specifically lobster, scallops, and 


harvesting of rockweed, are also important activities contributing to the economic wellbeing 


of cities and towns surrounding the basin.  In addition, this area is considered to be a 


significant habitat for migratory birds supported by the presence of unique 


microenvironments such as salt marshes, bogs, and fens.  The basin is a tourist destination, 


were people enjoy whale watching, kayaking, camping, recreational fishing, and boating to 


name a few activities, in and surrounding Annapolis Basin.  KCS has implemented policies 


and procedures to manage their farms and protect wildlife.  Aquaculture in the Annapolis 


Basin has been able to successfully co-exist with other resources in this area.   


 


Table 1. Coordinates for the Boundary Amendment in Annapolis Basin 
 


APPROXIMATE SITE CO-ORDINATES (NAD 83) 


Corner Latitude Longitude 
1 44o 39’ 55.9” 65o 43’ 32.0” 
2 44o 40’ 03.0” 65o 43’ 36.3” 
3 44o 40’ 08.6” 65o 43’ 29.7” 
4 
5 
6 


44o 40’ 14.2” 
44o 40’ 13.2” 
44o 40’ 06.1” 


65o 43’ 11.2” 
65o 43’ 02.9” 
65o 42’ 58.6” 


Approximate Site Center 44o 40’ 06.1” 65o 43’ 18.2” 
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Figure 1. Proposed Boundary Location for Victoria Beach #1040 in Annapolis Basin 
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Figure 2. Resource Map of Annapolis Basin (Map: National Topographic System Map Sector 021A and Sector 020P) 
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b. Community and Provincial Economic Development 


The following tables (Tables 2 - 4), obtained from the Statistics Canada website (Statistics 


Canada 2012, 2013), outline employment rates, industries, and occupations relative to 


Annapolis County and the province of Nova Scotia as a whole. The data is based on the 


2011 census.  


 


Table 2.  Labour Force Indicators of Annapolis County and Nova Scotia 
 


Labour Force Indicators 
Annapolis County 


 
Nova Scotia 


Total Male Female Total Male Female 


Total population 15 years 
and over 


17,605 8,505 9,100 


 


768,060 368,640 399,425 


In the labour force 9,460 4,895 4,565 484,585 247,725 236,085 


Employed 8,035 4,160 3,870 435,895 220,810 215,085 


Unemployed 1,430 730 695 48,690 26,910 21,775 


Not in the labour force 8,140 3,610 4,530  283,475 120,910 162,560 


Participation rate 53.7 57.6 50.2  63.1 67.2 59.3 


Employment rate 45.6 48.9 42.5  56.8 59.9 53.8 


Unemployment rate 15.1 14.9 15.2  10.0 10.9 9.2 


 


 


Table 3. Industries of Annapolis County and Nova Scotia 
 


Industry 
Annapolis County 


 
Nova Scotia 


Total Male Female Total Male Female 


Total experienced labour force 
15 years and over 


9,460 4,895 4,565 


 


484,590 247,725 236,860 


Agriculture and other resource-
based industries 


640 495 145 18,340 14,740 3,595 


Construction 730 685 50 32,245 28,835 3,405 


Manufacturing 550 380 175 33,875 25,055 8,830 


Wholesale trade 130 90 40 15,380 11,235 4,145 


Retail trade 1,110 430 680 60,900 26,185 34,720 


Finance and insurance 220 45 170 15,735 5,375 10,355 


Health care and social services 1,040 125 915 59,670 10,090 49,575 


Educational services 740 310 435 38,895 12,430 26,470 


Other services 535 295 240 20,230 9,650 10,575 
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Table 4. Occupations of Persons in Annapolis County and Nova Scotia 
 


Occupation 
Annapolis County 


 
Nova Scotia 


Total Male Female Total Male Female 


Total experienced labour force 15 
years and over 


9,460 4,895 4,565 


 


484,585 247,730 236,860 


A Management occupations 945 585 355 48,000 28,825 19,175 


B Business, finance and 
administration occupations 


1,115 170 945 10,355 18,490 51,870 


C Natural and applied sciences 
and related occupations 


445 330 115 28.280 23,065 5,210 


D Health occupations 600 90 505 33,580 6,080 27,500 


E Occupations in social science, 
education, government service 
and religion 


1,030 450 580 61,450 21,520 39,930 


F Occupations in art, culture, 
recreation and sport 


330 155 170 11,305 5,085 6,225 


G Sales and service occupations 2,220 765 1,455 116,265 45,190 71,075 


H Trades, transport and equipment 
operators and related occupations 


1,605 1,535 65 69,025 65,975 3,050 


I Occupations unique to primary 
industry 


505 430 75 18,265 15,385 2,875 


J Occupations unique to 
processing, manufacturing and 
utilities 


375 255 
120 


 
18,130 13,130 4,980 


  


The Nova Scotia government has published aquaculture employment statistics from 2013 


and 2014 (Table 5; NSDFA 2014). The number of job positions (full time and part time) in 


finfish aquaculture increased in 2014 from those in 2013. Overall, there was a decrease in 


job positions in aquaculture, but the decrease was due to a loss of positions in the shellfish 


industry. On a broader scale, the Atlantic Canada Fish Farmers Association reports that 


salmon farming employs over 3000 people and directly contributes over $350 million per year 


to the economy.  


 


Table 5. Nova Scotia Aquaculture Employment Statistics 
 


 Full time Part time  Total 


 2013 2014 2013 2014 2013 2014 


Finfish 159 163 64 72 223 235 


Shellfish 112 64 233 237 345 301 


Other 20 20 48 50 68 70 


Total 291 247 345 359 636 606 
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According to Statistics Canada, in Nova Scotia, approximately 43% of the population lives in 


rural areas, which is twice the proportion for Canada as a whole (i.e. 20%) (Statistics 


Canada, 2015). In general, Nova Scotia has an increased reliance on natural-based 


industries, such as the finfish aquaculture industry.  In addition to the jobs created directly by 


the aquaculture sites, there are also jobs created by associated activities such as 


manufacturing (e.g. cage building and repair, feed manufacturing), transport (e.g. shipping of 


product to processing plants and to market), processing (e.g. value added products), sales, 


administration, and sciences (e.g. veterinary services, environmental services). Marine 


aquaculture has the potential to be an economically sustainable, reliable, and 


environmentally sustainable industry in Atlantic Canada and to provide needed jobs to 


Atlantic Canadians. The United Nations Food and Agricultural Organization (FAO) reports 


that over 75% of the world’s marine fish stocks are fully exploited, over exploited, or depleted 


(FAO 2003).  Wild fisheries are therefore unlikely to satisfy the global appetites for seafood. 


Aquaculture, however, is poised to meet the demand for healthy sources of fish protein.  


 


c. Fisheries Activities  


Commercial Fisheries 


There are over 500 species of fish found in Atlantic Canada and most of them are present off 


the coast of Nova Scotia. However, the number of commercially harvested finfish is much 


less than this and can be roughly grouped into two categories: 1) groundfish, which occur on 


or close to the seafloor, and 2) pelagic fish, which occur in the water column usually away 


from the bottom. Various shellfish and seaweeds also support commercial fisheries.  In 2014, 


the top five groundfish and pelagic species landed included herring, haddock, hake, redfish 


spp. and pollock (Table 6; Fisheries and Oceans 2014a).   


 


Table 6. Atlantic Coast Commercial Landings for 2014  
Note: sourced from Fisheries and Oceans (2014a) 


 


2014 ATLANTIC COAST COMMERCIAL LANDINGS, BY REGION 


(metric tonnes, live weight) 


 
Nova Scotia Atlantic 


Total Maritimes Gulf Total 


Groundfish 


    Atlantic Cod 2,348 23 2,371 13,001 


Haddock 15,732 0 15,732 16,037 


Redfish spp. 6,805 0 6,805 8,948 


Halibut (Atlantic) 2,166 34 2,200 3,617 


Flatfishes 1,964 151 2,115 10,751 


Greenland turbot 44 0 44 14,312 


Pollock 2,875 0 2,875 3,204 


Hake 8,034 7 8,040 8,451 


Cusk 210 0 210 212 


Catfish 0 0 0 0 


Skate 105 0 105 314 
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Dogfish 54 0 54 54 


Other 2,186 41 2,226 2,363 


Total 42,523 256 42,779 81,263 


Pelagic & other finfish         


Herring 40,013 4,878 44,891 114,610 


Mackerel 703 67 770 6,540 


Swordfish 1,609 0 1,609 1,609 


Tuna 493 78 571 763 


Alewife 524 173 697 1,562 


Eel 8 23 31 311 


Salmon (Atlantic) 0 0 0 0 


Smelt 0 0 0 124 


Silversides 0 154 154 449 


Shark 64 0 64 64 


Capelin 0 0 0 28,867 


Other 34 0 34 63 


Total 43,448 5,374 48,822 154,964 


GRAND TOTAL (5) 238,708 17,834 256,542 686,629 


 


 


Groundfish 


There are a number of commercially harvested species of groundfish off the south shore of 


Nova Scotia. The most common traditional fisheries included cod, haddock, and pollock. 


Fisheries for cod, haddock, and pollock occur mainly on the large fishing banks and in the 


Bay of Fundy. The fishery is conducted using mobile gear (otter trawl) and fixed gear 


(longline, handline, and gillnet) with the most active time of year being July through 


September (Fisheries and Oceans Canada 2014b). Haddock in 4X is in a rebuilding phase 


with a positive outlook; recruitment trends look very positive with spawning stocks continuing 


to increase in biomass since the last decade (Fisheries and Oceans Canada 2015g). 


However, fish size is decreasing at age (Showell et al. 2013).  Cod in 4X demonstrate poor 


juvenile recruitment and low biomass levels, although there is considerable uncertainty 


regarding stock status; this stock is accessed by a very large number of fishing vessels and 


sectors (Clark et al. 2015). O’Boyle (2012) listed Western Scotian Shelf cod as critical.  The 


pollock fishery in the Western Scotian Shelf (WSS), which reached historic lows in 2000, has 


since increased due to improved recruitment; though, it is still considered to be in the 


cautious (i.e. considered neither healthy nor critical) state (O’Boyle 2012).   


 


Flatfish are also important commercial groundfish but they are caught mostly on the fishing 


banks and deeper areas (Fisheries and Oceans Canada 2014b).  In NAFO Divisions 4X5Y, 


these species are halibut, yellowtail flounder, American plaice, winter flounder, and witch 


flounder (Fisheries and Oceans Canada 2014b). Overall, most flatfish species in this area 


are in decline or at low levels. Winter flounder is better in overall status with some positive 


indicators present (O’Boyle 2012), but American plaice stock status was still in decline as of 


2009 and COSEWIC considers the Maritime population to be threatened (COSEWIC 2009a). 


O`Boyle (2012) had considered silver-hake stock status to be critical; however, recent 
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biomass estimates have shown a large increase in number in 2014 (DFO 2015a). Halibut 


stocks, however, appear to be improving and the biological information for this species 


continues to develop (DFO 2015b).   


 


The Victoria Beach site is present in the Maritimes Statistical Districts 38 and 39. For 2015, 


177,099 kg of groundfish was landed in this district with a value of $420,741. Key species 


landed include: Atlantic cod, witch flounder, haddock, halibut, monkfish, Pollock, redfish, 


sculpin, skate, white hake, and winter flounder. Both sculpin and winter flounder were noted 


as species caught for bait (C. O’Neil, pers. com.). 


 


Figures 3 – 6 show the approximate groundfish landings off the coast of Nova Scotia 


between 1999 and 2003 (Fisheries and Oceans Canada 2014b).    


 


Species list 


 Atlantic pollock (Pollachius virens) 


 Haddock (Melanogrammus aeglefinus)  


 Atlantic cod (Gadus morhua) 


 American plaice (Hippoglossoides platessoides) 


 Winter, yellowtail, and witch flounder (Pseudopleuronectes americanus, Limanda 


ferruginea and Glyptocephalus cynoglossus) 


 Atlantic halibut (Hippoglossus hippoglossus) 


 Monkfish (Lophius americanus) 


 Cusk (Brosme brosme), restricted to by-catch only 


 Skate (unknown species) 


 Sculpin (unknown species) 


 Redfish (Sebastes sp.) 


 Silver hake (Merluccius bilinearis) 


 White hake (Urophycis tenuis), restricted to by-catch only 
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Figure 3. Commercial Groundfish Landings (1999 – 2003) 
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Figure 4. Commercial Cod, Haddock, and Pollock Landings (1999 – 2003) 
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Figure 5. Commercial Flatfish Landings (1999 – 2003)  
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Figure 6. Commercial Halibut Landings (1999 – 2003) 
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Pelagics  


The most common commercial species of pelagic fish off the shore of Nova Scotia include: 


herring (Fig. 7), mackerel (Fig. 8), tuna, swordfish, and alewife, with herring being the most 


valuable pelagic in 2014 (Table 6; Fisheries and Oceans 2014a).  Herring, Clupea harengus, 


stocks in the Southwest Nova Scotia / Bay of Fundy herring spawning component have been 


of concern for a decade or more, and stock status reports have indicated the need for 


rebuilding (Clark et al. 2012). Clark et al. (2012) presented evidence of the decline in 


spawning grounds, targeting of juveniles in the fishery, and declines in catches. Recent 


biomass estimates have shown uncertainty; however, long-term trends show a general 


decrease in German Bank from 1999 and an increase in Scots Bay from 2005 (DFO 2015c). 


Approximated moving biomass averages for the Southwest Nova Scotia / Bay of Fundy area 


have indicated slight increases each year since 2012 (DFO 2015c). The herring fishery 


largely takes place on dense summer feeding, overwintering, and spawning locations and is 


dominated by purse seine, gillnet, and weir (DFO 2015c).   


 


The Northwest Atlantic mackerel stock ranges from North Carolina to Labrador and has 


northern and southern spawning contingents (TRAC 2010). The Department of Fisheries and 


Oceans considered the status of the Atlantic mackerel stock to be in critical condition due to 


low abundances in egg and spawning biomass and appropriate reconstruction methods are 


being implemented (DFO 2014). The mackerel fishery is conducted with traps, gillnets, and 


handlines and is primarily an inshore fishery within the spring and summer months and 


extends into more offshore waters for the fall and winter (Fisheries and Oceans Canada 


2014). Because of high fishing mortality, mackerel landings of recent years (2011 - 2013) 


have decreased within the Northwest Atlantic region when compared to numbers from years 


previous (DFO 2014). Figure 8 illustrates the general distribution of mackerel fishing activities 


in Atlantic waters.    


 


The small pelagic fisheries are Scotia-Fundy wide, meaning that any gillnet licence holder 


may fish in the area.   


 


The North Atlantic swordfish stock has been rebuilt after a 10-year recovery plan 


commencing in 1999.  This fishery is now sustainable and well controlled with Canadian 


annual landings of 1,505 t in 2013 being exported to the United States at a value of $12.3 


million (Fisheries and Oceans Canada 2015a).  Swordfish (Fig. 9) are caught using longline 


and harpoon primarily along the edge of Georges Bank, the Scotian Shelf, and the Grand 


Banks in vessels often less than 65 feet; DFO lists principal ports in Nova Scotia as 


Shelburne, Cape Sable Island, Sambro, Wood's Harbour, and Clark's Harbour (Fisheries and 


Oceans Canada 2008).  The bluefin tuna (Fig. 10) is the most common tuna found off the 


Nova Scotia coast and is fished with tended line, rod and reel, harpoon, longline, and trap 


nets (Fisheries and Oceans Canada 2014b). The International Commission for the 


Conservation of Atlantic Tunas (ICCAT 2014) consider Atlantic bluefin and albacore tuna 


stocks overfished from 2010 and 2012 stock assessments, which indicated low recruitment.  


The bluefin and albacore tuna stocks are considered to be of a critical status whereas the 


bigeye and yellowfin tuna stocks are considered healthy (O’Boyle 2012). 
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In Maritimes Statistical Districts 38 and 39, pelagic landings and associated value was not 


separated in the provided “other species” category.  For 2015, 11,262,144 kg was landed 


comprising of species other than groundfish and lobster with a value of $29,096,031. Key 


species landed include: elvers and herring (C. O’Neil, pers. com.). 


 


Species list 


 North Atlantic bluefin tuna (Thunnus thynnus) 


 Swordfish (Xiphias gladius) 


 Elver (Anguilla rostrate) 


 Atlantic herring (Clupea harengus) 


 Atlantic mackerel (Scomber scombrus) 


 Alewife (Alosa pseudoharengus) 
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Figure 7. Commercial Herring Landings (1999 – 2003) 
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Figure 8. Commercial Mackerel Landings (1999 – 2003) 
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Figure 9. Commercial Large Pelagic Fish Landings, Excluding Bluefin Tuna (1999 – 2003) 
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Figure 10. Commercial Bluefin Tuna Landings (1999 – 2003) 
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Shellfish and Other Invertebrates 


There are a number of shellfish species that are harvested off Nova Scotia and included are 


such commercially important species as scallops, lobsters, shrimp, and crabs (Table 7; 


Fisheries and Oceans 2014a). Also harvested are sea cucumber, sea urchins, and soft-shell 


clams.  


 


Table 7. Atlantic Coast Commercial Landings for 2014  
Note: source from Fisheries and Oceans (2014a) 


 


2014 ATLANTIC COAST COMMERCIAL LANDINGS, BY REGION 


(metric tonnes, live weight) 
Species Nova Scotia Atlantic 


Total Maritimes Gulf Total 


Shellfish         


     


Clams / quahaug 2,068 3 2,071 26,869 


Oyster (1) 2 69 72 1,258 


Scallop (2) 63,694 78 63,772 69,745 


Squid 22 0 22 22 


Mussel (3) 0 2 2 2 


Lobster 47,235 4,300 51,534 92,779 


Shrimp 24,748 124 24,872 129,658 


Crab, Queen 12,142 7,045 19,187 96,103 


Crab, Other 426 579 1,005 5,277 


Whelks 111 0 111 3,491 


Cockles 6 0 6 257 


Sea cucumber 1,719 0 1,719 5,379 


Sea urchin 270 0 270 2,377 


Other 0 0 0 0 


Total  152,443 12,200 164,643 433,218 


Subtotal 238,414 17,830 256,245 669,445 


Others         


     


Marine plants 214 4 218 14,360 


Lumpfish roe 0 0 0 40 


Miscellaneous (4) 80 0 80 2,784 


Total 294 4 298 17,184 


GRAND TOTAL (5) 238,708 17,834 256,542 686,629 


          


(1) Oyster: BC data now reported under Aquaculture.  Atlantic includes wild and farmed data. 


(2) Scallop includes meat with roe.       


(3) PEI mussels are now classified under "aquaculture" because they are a farmed product. 


(4) Miscellaneous value includes seal value.     


(5) Totals may not add up due to rounding. 
    Source: Fisheries and Oceans Canada (DFO), Economic 


Analysis and Statistics 
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Invertebrate fisheries constitute the largest piece of the Nova Scotia fishery (Fisheries and 


Oceans Canada 2014a), of which the lobster fishery is the primary component. In 2014, 


Nova Scotia landed over 51,000 t of lobster valued at $570 million (Fisheries and Oceans 


Canada 2014a, Fisheries and Oceans Canada 2014c).  The inshore lobster fishery accounts 


for ~ 90% of the lobster landings (Coffin-Smout et al. 2013) (Fig. 11), in which the landings 


have more than doubled in the past 20 years (Nova Scotia Department of Fisheries and 


Aquaculture 2014). The proposed farm falls within lobster fishing area (LFA) 35.  Typical 


lobster grounds are characterised by a hard seafloor such as ledge, boulder, or cobble 


(Lawton 1993) whereas the proposed aquaculture farm is located over mostly gravel and 


sandy conditions (see section d. Oceanographic and Biophysical Characteristics).  


However, lobster fishermen are known to set their traps in waters ranging from a few feet 


deep to 25 fathoms and on various bottom types (C. MacDonald, pers. com.).  


 


The Jonah crab fishery occurs in both offshore and coastal areas of southwestern Nova 


Scotia; the rock crab is primarily found in shallow, nearshore areas (Fisheries and Oceans 


Canada 2014b) (Fig. 12).  An exploratory snow crab fishery in NAFO Division 4X (the 


western portion of CFA 24) was initiated in 1994; catches are relatively low from 4X 


(generally less than 350 t per year), the season extends from November to May and only one 


area is considered commercially important (Fisheries and Oceans Canada 2014b, DFO 


2015d) (Fig. 13). Commercial snow (queen) crab landings for 2013 and 2014 are illustrated 


in Figure 14, which indicates that the proposed boundary amendment of Victoria Beach does 


not fall within a snow crab fishing area.  Snow crab is the second most valuable Canadian 


fishery export product, and the Scotia-Fundy fishable biomass has increased in most areas 


(Fisheries and Oceans Canada 2015b).  


 


Shrimp represents Canada’s fourth most valuable seafood export, with the northern shrimp 


being the most abundant in Atlantic Canadian waters. The fishery uses demersal otter trawl 


fishing vessels both in the inshore and offshore fishery. In the shrimp fishing area SFA 16, a 


number of licenses are largely inactive due to low shrimp abundance in this area (Seafish 


2015); however, Fisheries and Oceans maintain the stock biomass as being in the healthy 


zone (Fisheries and Oceans Canada 2015c).  


 


The commercial fishery for scallops is typically offshore, although a smaller inshore fishery 


does occur along parts of the Atlantic coast (Fig. 16).  Historically, the area off Digby, in the 


Bay of Fundy, has been the most important area for the inshore fishery (Fisheries and 


Oceans Canada 2014b). The scallop production areas (SPAs) 4 and 5 are located off of 


Digby and in the Annapolis Basin, respectively. Scallops caught in SPA 4 were 124 t and in 


SPA 5 were 8.3 t for the 2014/2015 fishing season (Fisheries and Oceans Canada, 2016a; 


Fig. 17). The catch rate remained steady in SPA 4 but decreased in SPA 5 in 2015 relative to 


2014; SPA 4 and 5 were joined under one Total Allowable Catch (TAC) limit for the 


2013/2014 fishing season (Fisheries and Oceans Canada, 2016a). The commercial biomass 


in SPA 4 is considered to be in the healthy zone (Fisheries and Oceans Canada, 2016a). In 


2014 and 2015, the number and weight per tow of commercial scallop in SPA 5 were above 


the medians of the 1996 to 2008 survey series, while recruit number and weight per tow were 


near the medians in 2014 and increased in 2015. 
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The area of the proposed fish farm falls within shellfish harvesting area NS-18-010-001 (Fig. 


18). The majority of Annapolis Basin is classed as conditionally approved waters for 


harvesting shellfish; however, there are a number of areas classified as restricted, prohibited, 


and approved.  Figure 18 was produced by Environment Canada (D. MacArthur, pers. 


comm.).   


 


In Maritimes Statistical Districts 38 & 39, invertebrate landings and associated value was not 


separated in the provided “other species” category with the exception of lobster.  For 2015, 


11,262,144 kg was landed comprising of species other than groundfish and lobster with a 


value of $29,096,031. Key invertebrate species landed include: clams (Bar, quahaugs, soft 


shell and unspecified), rock crabs, sea scallops and sea urchins.  Bait fisheries for rock crab 


were noted for these districts.  In 2015, reported lobster landings weighed 2,898,078 kg with 


a value of $40,951,586 (C. O’Neil, pers. com.). 


 


Species list 


 Lobster (Homarus americanus) 


 Shrimp (Pandalus borealis) 


 Rock crab and Jonah crab (Cancer irroratus and C. borealis) 


 Green crab (Carcinus maenas) 


 Scallop (Placopecten magellanicus) 


 Sea urchin (Strongylocentrotus droebachiensis) 


 Soft-shell clam (Mya arenaria) 


 Bar clam (Spisula solidissima) 


 Quahaug (Mercenaria mercenaria) 
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Figure 11. Total lobster catch  
Note: sourced from Coffen-Smout et al. (2013) 
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Figure 12. Commercial Crab Landings (1999 – 2003)  
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Figure 13. Commercial Snow Crab Landings (1999 – 2003) 
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Figure 14. Commercial Snow Crab Landings (DFO 2015d) 
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Figure 15. Shrimp fishing areas in Atlantic Canada  
Note: sourced from Fisheries and Oceans Canada (2015c) 
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Figure 16. Commercial Scallop Landings (1999 – 2003) 
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Figure 17. Scallop Production Areas 
Note: sourced from Fisheries and Oceans (2016a)   
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Figure 18. Shellfish Harvesting Classifications of the Annapolis Basin Area 
Note: DFO is the central CSSP agency with respect to the real-time status of shellfish 


growing area classifications.  DFO should be contacted directly for information on shellfish 


area closures. 
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Seaweeds  


Marine plants harvested commercially in Nova Scotia include rockweed (Ascophyllum 


nodosum), Irish moss (Chrondus Chrispus), dulse (Palmaria palmata), and kelp (Saccharina 


latissima, S. groenlandica and Laminaria digitata). In 2013, approximately 332 t of marine 


plants were landed in Nova Scotia at a value of nearly $107,560 (NSDFA 2013).   


 


In Nova Scotia, Ascophyllum is harvested for animal fodder, fertiliser and other specialty 


products Irish moss is commonly harvested for carrageenan, which is used in the food 


industry for its thickening and stabilising properties.  Though the species is not under any 


immediate threat, Irish moss populations are beginning to experience signs of increase in 


site-specific harvesting pressure, and protection methods are beginning to be recognised 


(Fisheries and Oceans Canada 2013a).  Harvest rates of rockweed in Annapolis Basin have 


remained high over the past 30 years; however, these rates indicate that habitat value of 


these beds is significantly altered and takes years to recover.  Reassessment of long-term 


impacts on habitat and ecosystem are important in determining future harvest rates.   


 


The province of Nova Scotia has jurisdiction over the issuing of rockweed licenses.  A 


provincial representative from the Department of Fisheries and Aquaculture explained that 


rockweed harvesting can coexist with aquaculture and no conflict is anticipated between the 


industries (J. Huston, pers. com.).  This is due to the fact that rockweed harvesting takes 


place in shallow, intertidal water but aquaculture farms require deeper water. Irish moss also 


occurs low in the intertidal and into the shallow subtidal and is also harvested with a hand 


rake (Fisheries and Oceans Canada 2013a).  Harvesting Ascophyllum is considered a high 


risk activity as these plants and other biota can be damaged due to harvest.  Annapolis Basin 


has a history of overharvest impacts; one full closure of the basin resulted when harvest 


rates were greater than 50%.  Therefore, mitigation actions such as seasonal closures during 


peak growth or reproductive effort may be necessary to ensure population status (Fisheries 


and Oceans Canada 2013a).  There are currently no rockweed leases in place for the 


Annapolis Basin; however, two (2) applications have been received for this area and are 


currently being processed by the Province of Nova Scotia (W. Vissers, pers. com.; Fig.19). 
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Figure 19. Rockweed licences in the Annapolis Basin 
Note: sourced from Nova Scotia Department of Fisheries and Aquaculture   


 


 


Recreational Fisheries 


Department of Fisheries and Oceans Canada was contacted for recreational fishing landings, 
however this data is not available through their database (C. O’Neil, pers. com.). 
 


Aboriginal Fisheries  


Aboriginal landings were reported in Maritimes Statistical Districts 38 and 39 however the 
landing data, species fished, value and fishing effort was not provided by the Department of 
Fisheries and Oceans Canada (C. O’Neil, pers. com.). 
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d. Oceanographic and Biophysical Characteristics 


Baseline Survey 


A baseline survey of the proposed lease area was conducted on September 12, 2016. The 


baseline survey report, a document separate from this information package, is entitled 


Baseline Assessment Site #1040 Victoria Beach and dated October 12, 2016 (Appendix A). 


 


Physical Oceanography 


Wind 


The proposed boundary amendment of NS aquaculture site #1040 is located near the 


channel at the entrance to Annapolis Basin, on the Fundy shore of Nova Scotia. The site is 


sheltered from the west by north around to the northeast by North Mountain. The most 


significant wind directions for this site are from the east-northeast around to the southwest to 


which the site is exposed to the greatest fetches. 


 
The following wind speed data, including Figures 20 and 21, were collected from the Wind 


and Wave Climate Atlas – Volume I: The East Coast of Canada, for the Nova Scotian Shore, 


prepared by MacLaren Plansearch Ltd. (1991). Winds speeds of less than 25 knots occur 


90.9% of the time on the south shore of Nova Scotia. Storm force winds (i.e. > 45 knots) 


occur only 0.2% of the time. The most common wind directions are southwest (~20% 


occurrence) and west (~17.5% occurrence) while the least common wind direction is from the 


northeast (~7.5% occurrence), east (~6% occurrence), and southeast (~5.5% occurrence). 


Winds from the direction of greatest exposure (east to the south-southeast) are most often 


between 5 and 20 knots, very rarely exceed 30 knots and almost never reach storm force. 


Historically, the months with the highest mean wind speeds in the area have been January 


and December. During these months the most frequent wind directions are from the 


northwest, north, and west, respectively. Annual wind statistics for the Fundy shore of Nova 


Scotia are presented in Figure 20 and summary graphs of average monthly wind speeds are 


presented in Figure 21. 


 


Wind speed and direction data were also collected from the Brier Island weather station 


(Environment Canada 2016) at Digby Neck, located at N44° 17’ 09.000” W66° 20’ 48.000”. 


Data collected between April 1, 2011 and May 24, 2016 were used to produce the wind-rose 


plot of Figure 22. Based on this data, the most common and strongest winds in the Annapolis 


Basin area occur between 150 and 175º (coming from approximately the south-southeast 


through the southwest). Most commonly, wind speeds are between 4 and 10 km/h (Fig. 23). 
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Figure 20. Annual Wind Statistics for the Bay of Fundy Shore 
Note: sourced from MacLaren Plansearch Ltd. (1991) 
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Figure 21. Average Monthly Wind Statistics for the Bay of Fundy Shore 
Note: sourced from MacLaren Plansearch Ltd. (1991) 
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Figure 22. Wind-rose Plot of Brier Island Weather Station Data Collected Between April 1, 2011 and May 24, 2016  
Note: the bars on the plot indicate the direction the wind was coming from  


Data sourced from Environment Canada (2016) 
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Figure 23. Frequency of Wind Speed Observed at the Brier Island Weather Station between April 1, 2011 and May 24, 
2016  
Data sourced from Environment Canada (2016) 
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Waves 


The following wave height data, including Figures 24 and 25, were collected from the Wind 


and Wave Climate Atlas – Volume I: The East Coast of Canada, prepared by MacLaren 


Plansearch Ltd. (1991). 


 


Wave heights of 6 m and greater are generally associated with winds speeds of 30 knots or 


more. Waves of less than 3 m in height were recorded 89.9% of the time while waves greater 


than 5 m were recorded only 1.0% of the time. Waves reaching the Fundy shore of Nova 


Scotia most commonly come from the southwest (24.7%) and the west (18.9%). The 


aquaculture site at Victoria Beach is exposed to Annapolis Basin in these directions; 


however, the proximity to mainland Nova Scotia will likely reduce the intensity of wind events 


from these directions. The largest wave heights (i.e. > 5 m) generally come from the east. 


Waves coming from west, southwest, northwest, northeast, and southeast very rarely exceed 


3.5 m in height. The greatest monthly average wave height for the Nova Scotian shore is 1.1 


m, which occurs in the months of January and December. Annual wave height statistics for 


the Nova Scotian shore are presented in Figure 24 and summary graphs of average monthly 


wave heights are presented in Figure 25. 


 


Wave height data was also obtained from the National Data Buoy Center (NOAA 2016) to 


determine maximum waves. Data presented in Table 8 were collected by the Jonesport 


Maine, station 44027 buoy, which is located 20 nautical miles southeast of Jonesport (N44° 


17' 13“ W67° 18' 27“). 


 


 


Table 8. Wave Height Data from Buoy 44027 near Jonesport Maine  
 


Date of 
Maximum Wave 
of the Year 


Wave 
Height (m) 


Wave 
Period 


(s) 


Sustained 
Wind Speed 


(knots) 


Gusts 
(knots) 


Wind 
Direction 


April 8, 2016 5.78 10.0 27.2 31.9 S 


January 27, 
2015 


8.43 9.09 38.9 48.2 N 


February 15, 
2014 


6.12 12.12 33.2 42.6 WNW 


November 27, 
2013 


6.55 10.0 15.6 45.1 SSE 


January 14, 
2012 


7.18 11.43 35.0 42.0 WSW 


November 23, 
2011 


4.8 8.33 15.0 43.3 NNE 


January 26, 
2010 


6.07 9.09 33.6 41.8 SSE 


January 8, 2009 5.66 11.43 30.5 38.9 WSW 


October 29, 
2008 


8.08 11.43 33.0 39.7 SSW 
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February 15, 
2007 


6.88 10.81 34.8 42.6 SE 


October 29, 
2006 


7.81 11.43 36.0 43.9 SW 


November 23, 
2005 


6.82 12.12 23.9 30.3 SSW 


 
 


Figure 24. Annual Wave Height Statistics for the Fundy Shore 
Note: sourced from MacLaren Plansearch Ltd. (1991) 
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Figure 25. Average Monthly Wave Height Statistics for the Fundy Shore 
Note: sourced from MacLaren Plansearch Ltd. (1991) 


 


Site 1040 - 51







October 2016 
 
 


 


SW2016-060 


40 


Extreme Storm Events and Storm Surge 


Nova Scotia is sometimes subject to extreme weather conditions. Wind and wave damage 


caused by storms, and ice damage during extremely low temperatures, are environmental 


hazards that could cause unwanted changes to the project. However, employing proper gear 


and using the most recent technologies for cage design and construction, as well as routine 


inspection and maintenance, will help prevent any unfavourable effects on the project caused 


by weather and climate extremes. KCS has a number of high energy sites in New Brunswick, 


Nova Scotia, and Newfoundland, which are exposed to strong winds and large waves.  The 


grid and anchoring systems used at Victoria Beach have been proven successful at these 


high energy sites. The plastic, circular cages and grid components that are employed by KCS 


have been tested and shown to withstand wave heights of 8 m. During extreme weather 


conditions, personnel will not be working on the cage site. Once the extreme weather has 


passed, crews will be dispatched to examine the cage system and fish stock for damage. In 


the event that damage is sustained, repairs will be carried out as necessary.  Any significant 


damage will be reported to NSDFA. 


 


Temperature  


Temperatures at the Victoria Beach aquaculture site were recorded by KCS between the 


dates July 2014 and June 2016. The minimum water temperature experienced was 


approximately 0oC, which occurred in November 2014. The maximum water temperature 


recorded was approximately 15.5oC, which occurred in September 2015. Figure 26 displays 


the water temperatures collected from the Victoria Beach site.   


 


Long-term temperature data for the Fundy shore area (Prince 5) gathered from the DFO 


OSD Atlantic Zone Monitoring Program and are presented in Fig. 27 (Fisheries and Oceans 


Canada 2016). Monthly, average, temperature data is provided in Fig. 28 derived from 


climatology data of the DFO Maritime Oceans and Ecosystem Science (OES) project, 


Hydrographic Database, Subarea 55 (Fisheries and Oceans Canada 2007). Figures 27 and 


28 display average and monthly water temperature data for the Fundy shore of Nova Scotia. 


Mean water temperatures from this data range between 1.8 and 12.7⁰ C. The lowest 


temperatures of the year are normally experienced in February to March and the highest 


temperatures in August. The existing, successful, aquaculture site at Victoria Beach would 


indicate that the temperatures in the area are tolerable for Atlantic salmon. 
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Figure 26. Daily Water Temperature Data from the Victoria Beach Aquaculture Site #1040 
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Figure 27. Average Monthly Temperature Data of OES Subarea 55 (Bay of Fundy) at 0 to 30 m Deep 
Note: Data was obtained from the Oceans and Ecosystem Science website (DFO 2007). 
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Figure 28. Contour Plot of Average Monthly Temperatures from Prince 5 Station of 
DFO’s Atlantic Zone Monitoring Program 
Note: Graph was obtained from Fisheries and Oceans Canada (2016) 


 


Superchill 


The effects of superchill can be detrimental to fish health and may result in high mortalities. 


Superchill is a phenomenon caused by the cooling of seawater below the lethal temperature 


for Atlantic salmon (i.e. -0.75oC). Although cold temperatures cannot be entirely avoided in a 


northern climate, the effects of superchill may be diminished by fitting the cages with deep nets 


and locating cage systems in deep enough water that the fish may avoid the surface water 


layer which, in winter, tends to be colder than deeper water. Other mitigation strategies include 


avoiding stress in the fish by ceasing feeding and other activities at the cage site. These 


activities excite the fish and bring them up to the surface where the water is colder. KCS does 


not approach their cage sites or feed stock during time periods when superchill is a potential 


threat. 
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Sea Ice 


Sea ice is typically not a problem in western Nova Scotia. The thirty-year frequency of 


presence of sea ice (Fig. 29) and predominant ice type (Fig. 30) for the Bay of Fundy and 


Annapolis Basin are unknown. Both Figure 29 and 30 illustrate the thirty-year averages for the 


week of January 29, the week that appears to have the most sea ice coverage in Nova Scotia. 


KCS has no intentions of deploying equipment such as ice booms near the proposed site. KCS 


does, however, continuously monitor for sea ice during winter months and will take necessary 


precautions, if needed. Freezing spray may occasionally build up on cage structures during 


extreme winter conditions. When ice build-up is a concern, it can be removed by site crews. 


 


Figure 29. Frequency of presence of sea ice in Atlantic Canada 
Note: Figure sourced from Environment Canada, Canadian Ice Service (2010) 
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Figure 30. Median of Predominant Ice Type in Atlantic Canada 
Note: Figure sourced from Environment Canada, Canadian Ice Service (2010) 


 


Salinity 


KCS reported salinities for the Victoria Beach site between 30 and 32‰. According to the 
monthly, average, salinity data gathered from the DFO OSD Atlantic Zone Monitoring Program 
(Fisheries and Oceans Canada 2016; Fig. 31) for Prince 5, Bay of Fundy, salinity ranges 
between 30.9 and 32.9‰.  In general, salinity is lowest from April to June and highest between 
the months of August to December. The existing, successful, aquaculture site at Victoria Beach 
would indicate that the salinities in the area are tolerable for Atlantic salmon.  Monthly, average, 
salinity data from the Subarea 55 is presented in Figure 32 (Fisheries and Oceans Canada 
2007).  
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Figure 31. Contour Plot of Average Monthly Salinity of Prince 5 Station of DFO’s 
Atlantic Zone Monitoring Program 
Note: Graph was obtained from the Fisheries and Oceans Canada (2016b), Marine 


Environmental Data Services website 
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Figure 32. Average Monthly Salinity of OES Subarea 55 (Bay of Fundy) at Various Depths 
Note: Data was obtained from the Oceans and Ecosystem Science website (Fisheries and Oceans 2007). 
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Tides 


Based on Canadian Hydrographic Service Tide Tables (Fisheries and Oceans Canada 2016c) 


for Digby (Station #325), the predicted highest high tide for 2016 is 9.4 m and the lowest low 


tide is -0.4 m, giving a maximum tidal range of 9.8 m. Typically the tidal range is between 6 


and 9 m.  In 2015, the highest high tide was 9.4 m and the lowest low tide was -0.3 m, giving a 


tidal range of 9.6 m.  However, storm surges, should they co-occur with the highest high water, 


could result in higher water levels. 


 


Currents 


Collection of the localised current speed and direction throughout the water column was 


carried out between September 7 and October 17, 2011 using a 300-kHz Teledyne RDI 


Sentinel acoustic Doppler current profiler (ADCP) deployed by SIMCorp.  The current meter 


was located at the coordinates N44° 40’ 07.0” W65° 43’ 17.9”.  


 


Average current velocities ranged between 23.75 cm/s at approximately 3 m above the 


seafloor to 38.71 cm/s at approximately 19 m above the seafloor.  Maximum recorded current 


speeds ranged between 74.2 cm/s at 3 m above the seafloor and 127.3 cm/s at 19 m above 


the seafloor. Both the average and maximum current velocities increased steadily with 


increased distance from the seafloor. The average current velocity across all depths was 32.51 


cm/s (Table 9).  


 


The most frequently observed current direction at the Victoria Beach location was roughly 


parallel to shore, in due west and east directions.  Directional distribution of currents was 


similar at all cells throughout the water column with the vast majority of flow travelling from 


east to west and a relatively small converse flow from west to east. The most frequently 


occurring direction of flow for all cells was between 265 and 275 degrees, with 31% of all 


recorded currents travelling within this ten-degree range.   


 


Appendix A illustrates a more detailed analysis of the frequency of velocities recorded in each 


depth cell.  While most cells appeared to have a relatively even distribution of various current 


speed classes, the most frequently occurring class in a given cell varied significantly 


throughout the water column.  In cells near the seafloor, currents between 24 and 32 cm/s 


were most common. Cells in the upper water column were dominated by currents ranging 


between 50 and 60 cm/s. 
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Table 9. Current Data Summary Statistics for Victoria Beach  


 


Chemical Oceanography 


Oxygen 


Long-term, monthly, average, dissolved-oxygen data presented in Figure 33 are from the 


Fundy Prince 5 Station located at 44.93ºN 66.85ºW (Fisheries and Oceans 2016b). This was 


the closest monitoring station to the proposed location and was therefore chosen over 


alternate monitoring stations as a source of oceanographic data. From this averaged data, the 


lowest dissolved oxygen appeared in September - November, while the highest concentrations 


of dissolved oxygen were present in March - May. 


 


Dissolved oxygen concentrations at the Victoria Beach aquaculture site were recorded and 


collected by KCS staff during the site operations. The minimum DO value recorded was 


approximately 0 mg/L; however, an equipment malfunction is suspected for this date making 


the lowest, reliable concentration 6.81 mg/L. The maximum concentration recorded was 


approximately 14.01 mg/L. Figure 34 displays the historical dissolved oxygen concentration 


trends from the Victoria Beach site. 


Victoria Beach


Depth from Seafloor Mean Min Max < 2 cm/s < 5cm/s Directional Modes


(m) (mm/s) (mm/s) (mm/s) (%) (%) (Cardinal or Intercardinal)


3 237.47 1 742 1.07 4.56 W


5 266.39 5 852 0.91 4.53 W


7 287.07 6 882 0.27 3.47 W


9 303.1 4 935 0.48 3.36 W


11 316.51 5 960 0.53 3.25 W


13 330.29 1 1003 0.45 3.39 W


15 347.82 4 1037 0.51 3.65 W


17 371.16 1 1749 3.47 6.45 W


19 389.71 1 1273 2.26 6.43 W


21 401.69 1 1528 3.43 7.02 W


Overall 325.12 3 1096 1.34 4.61 W


Current Speed Statistics
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Figure 33. Dissolved Oxygen Concentrations as Measured at the Prince 5 Station in 
2015  
Note: Graph was obtained from the Fisheries and Oceans (2016b) 
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Figure 34. Dissolved Oxygen Concentrations Data from the Victoria Beach 
Aquaculture Site #1040 


 


 
 


Biological Oceanography 


Harmful Algal Blooms  


The occurrence of a harmful algal bloom (HAB) is sometimes unpredictable, but the effects on 


fish farms may be successfully avoided or managed by a variety of means. The Harmful Algae 


Monitoring Program (HAMP) was established in 1999 in order to cope with the effects of 


harmful algae throughout the aquaculture industry (Fisheries and Oceans Canada 2013b). 


Microscopic surveillance of water samples from finfish farms has produced a series of data, 


aiding in the prediction of algal blooms in the vicinity of the aquaculture cages (Fisheries and 


Oceans Canada 2013b). Research continues to be conducted on algal blooms in order to 


better understand and predict HABs (Fisheries and Oceans Canada 2013b). This research 


serves to identify the species of algae, cultivate it within a lab environment, and document the 


trends of the blooms (Fisheries and Oceans Canada 2013b). 


 


There are five general strategies that function to intervene with HABs; mechanical, biological, 


chemical, genetic, and environmental control (NCBI 2009). Mechanical control involves the 


removal of HAB species by dispersing clay over the water surface (NCBI 2009). The clay and 


algae aggregate and settle to the seafloor (NCBI 2009). Biological control consists of using 


various pathogens or species of fauna to destroy or filter the harmful algae out of the 


surrounding water (NCBI 2009). Although biological control is considered, there are many 


logistical issues with the release of another species into a foreign area, and it is rarely used 


(NCBI 2009). Chemical control involves the use of chemicals or minerals toxic to the HAB 
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(NCBI 2009). Although the use of copper sulphate has been used in the past, chemical 


interventions are generally dismissed as they would require extensive research to identify a 


chemical or mineral that would actively keep algae out of the finfish cages while not causing a 


widespread effect on the environment and all other organisms in the area (NCBI 2009). 


Genetic control involves the genetic engineering of exotic or newly introduced species in order 


to adjust the environmental tolerances, reproduction rates, or other aspects of a pest within the 


area of the aquaculture sites (NCBI 2009). Issues with this form of control are similar to those 


of the biological control in that the negative impacts of the integrated species may worsen the 


condition of the aquaculture site (NCBI 2009). For these reasons, the use of genetic control is 


not likely to gain approval (NCBI 2009). The environmental manipulation of the area in which a 


HAB occurs involves the modification of either the physical or chemical aspects of the 


environment (NCBI 2009). This may include the alteration of nutrient levels in the water with 


the use of pollution control or the alteration of the physical properties in the area such as water 


circulation (NCBI 2009).  


 


It may be possible to detect the beginning of a HAB event by monitoring fish behaviour. In 


some cases, fish will reduce or stop feeding, be less energetic, orient themselves peculiarly in 


the water column (such as swimming near the cage bottom), or exhibit odd swimming 


behaviour and lack of equilibrium (Rensel and Whyte 2003). Cage site staff will report any odd 


behaviour of the salmon to KCS management. 


 


Due to the relatively shallow water, mechanical and physical measures of bloom intervention 


are not feasible at the proposed location. KCS will instead monitor water samples on a regular 


basis during the months harmful algae may be present (typically mid-April until November). 


Should concentrations of harmful algal cells become a cause for concern, feeding activities 


would cease in order to allow the fish to rest and retreat to the depths of the cages away from 


surface-oriented blooms. 


 


e. Other Users of the Public Waters 


Geology Need to update 


In the area of Annapolis Basin, the bedrock geology consists of alluvial and lacustrine clastic 


sedimentary rocks and local basalt, granite, syenite, gabbro, and minor felsic volcanic rocks of 


the Newark Supergroup (Hibbard et al. 2006). Closest to the Victoria Beach marine site are the 


North Mountain (basalt) and Blomidon (lacustrine playa, sandflat, and deltaic clastic rocks, 


minor aeolian sandstone and conglomaerate) formations (Keppie 2000).   


 


Archaeology 


In the past, impacts to paleontological resources were assessed by Nova Scotia’s Museum.  


The internal provincial review of new and existing aquaculture sites will be examined by Nova 


Scotia Communities, Culture, and Heritage (CCH) (S. Weseloh McKeane, pers. com.).  In 


general, most cage-based aquaculture sites, like Victoria Beach, cause minimal damage to 


submerged archaeological resource as the anchors are the only portion of the site in contact 


with the seafloor.   
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Shipwrecks 


Several shipwrecks may be in the area of the proposed site (Maritime Museum of the Atlantic 


2016); however, detailed locations or coordinates are not available.  Estimates of some of the 


wreck locations are shown on Figure 2.  A number of shipwrecks reported in the Annapolis and 


Digby areas took place within Annapolis Basin. These include, but are not limited to, the 


Clarence A Shafner, the James Muir, the Lizzie Wharton, the Lorne B. Snow, the Marie 


Delphin, the Martha D. Mclain, the Meldon G., the Ora, the Ronald Eugene, the Robert 


Leonard, the Singer, and the Wanda Elaine.  


 


The Clarence A. Shafner was stranded in Annapolis basin due to broken moorings in 1902 


while on a voyage to Cuba. The schooner was considered a partial loss. In 1874, a barque, 


known as the James Muir, was stranded in Pond Cove of Bear Island in Annapolis Basin due 


to stress of weather; the ship was declared a partial loss, with approximately $4500 of cargo 


lost. The schooner, Lizzie Warton, was in Annapolis Basin when it caught fire in 1901. The 


disaster resulted in the total loss of the ship along with $800 worth of cargo. While out on a 


fishing voyage in 1914, the Lorne B. Snow was stranded in Annapolis Basin by unknown 


causes. The event led to the partial loss of the schooner. Similarly, the Marie Delphin was 


stranded at Hardy’s Point in Annapolis Basin in 1894 for unknown reasons. The event led to 


the total loss of the schooner. The wreck of the Martha D Mclain at Sulis Point of Annapolis 


Basin was induced by stress of weather in 1899; the schooner was on a fishing voyage when it 


suffered a total loss. In 1968, the Meldon G. foundered in Annapolis Basin resulting in the total 


loss of the ship. The brigantine, Ora, was wrecked in 1902 in Annapolis Basin due to stress of 


weather; the result was a partial loss. The Ronald Eugene was stranded at Man O’ War Rock 


in Annapolis Basin in 1948 due to unknown causes resulting in the total loss of the ship. Also 


due to unknown causes, the Robert Leonard was stranded in Annapolis Basin in 1879; the 


event was deemed a partial loss. The fishing vessel, Singer, was lost due to heavy seas and 


stress of weather when it smashed ashore in Annapolis Basin in 1972. Also in 1972, the 


engine room of the Wanda Elaine caught fire while the ship was in Annapolis Basin, resulting 


in the wreckage and total loss of the fishing vessel. 


 


Recreation and Tourism  


The Annapolis Basin area offers an extensive list of recreational and tourism activities.  


Perhaps the most well-known tourist attraction in the area of Annapolis Basin is whale 


watching tours. Opportunities are offered by Brier Island Whale Watching and Seabird Cruises, 


Ocean Explorations, Mariner Cruises Whale Watching and Seabird Tour, Gael Tours, 


Dockside Whale Watching & Charters, and Fundy Adventures. The area of Annapolis Basin is 


also known to have tourism activities such as yachting out of the Royal Western Nova Scotia 


Yacht Club & Marina, located in Digby (~2.7 km from proposed site). Many different provincial 


and historic parks are around Annapolis Basin. Provincial Parks in the area include the Central 


Grove Provincial Park located on Digby neck and the Annapolis Basin Look Off in Digby (~1.2 


km from proposed site). Historic sites include the Port Royal Habitation and National Historic 


Site, the Forte Anne Historic Site, and the Annapolis Royal Historic Gardens. Kayaking and 


canoeing rentals and routes for the Annapolis River, Bear River, and other rivers in the area 


are offered by Canoe Annapolis County. Private kayak tours are also offered throughout 


Annapolis Basin by Kayak Annapolis Royal and Dockside Kayak Rentals. There are a number 
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of lighthouses in the areas of Annapolis and Digby county, including the Prim Point Lighthouse 


in Victoria Park (~ 4.5 km from proposed site), the Bear River Lighthouse in Smiths Cove (~ 


6.2 km from proposed site), and the lighthouse located in Gilberts Cove. Camping areas within 


Annapolis and Digby Counties are provided by Digby Campground and Fun Park, Fundy Trail 


Campground and Cottages in Delaps Cove, and Jaggers Point Ocean Front Campground in 


Smiths Cove (~ 6.2 km from proposed site). Public beaches in the general vicinity of the 


Annapolis Basin include Sandy Cove Beach, a well-known tourist destination, and Smiths 


Cove, where clam digging is offered by the team of Fundy Adventures (~ 6.5 km from 


proposed site). Walking trails can be found in the Historical Association of Annapolis Royal’s 


Historic Walking Trails. Hiking opportunities are also available on a large trail extending from 


the tail of Bear River in Smiths Cove to Harbourview (~ 6.6 km from proposed site). Many 


tourists come to enjoy freshly caught local seafood, which is offered at a number of restaurants 


around Annapolis Basin. Some of the more famous restaurants include Restaurant Composé, 


in Annapolis Royal, and Shore Road Seafood, in Hillsburn. 


 


Annapolis Royal offers many different places to stay the night, including the Croft House Bed 


and Breakfast, The Garrison House, the Hillside House Inn, the Annapolis Royal Inn, At the 


Turret Bed & Breakfast, The Bailey House, and The Queen Anne Inn.  Other Bed and 


Breakfasts in the area of Annapolis Basin include the Seafaring Maiden near Granville Ferry, 


the Harbour View Inn in Smiths Cove, Headley House by the Sea in Smiths Cove, and Ocean 


Hillside Bed and Breakfast in Digby. Figure 35 illustrates a number of tourist and recreational 


attractions in the area of the Victoria Beach aquaculture site. 


 


Figure 35. Tourism and Recreation 
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Marine Protected Areas  


As defined by DFO, marine protected areas (MPAs) are geographic areas dedicated to and 


managed for the long-term conservation of nature. Fisheries and Oceans Canada establishes 


and manages MPAs under the Oceans Act in order to conserve numerous aspects of the 


areas. The aspects include, but are not limited to, commercial and non-commercial fishery 


resources, endangered or threatened marine species, unique habitats and other marine 


resources, or habitats necessary to fulfill the Minister’s mandate of scientific research 


(Fisheries and Oceans Canada 2016d). 


 


The nearest MPAs to the proposed aquaculture site include the Gully, located 200 km off of 


Nova Scotia and east of Sable Island, and the Musquash Estuary, located just 20 km 


southwest of Saint John, New Brunswick. 


 


The Sable Gully is a submarine canyon formed by glacial ice erosion over thousands of years. 


Surrounding the Sable Gully is an important and highly functional area, in which a number of 


commercial fisheries are supported, and it is of great importance to the oil and gas industry. 


The MPA is a crucial habitat to a number of endangered or threatened species inhabiting the 


Scotian Shelf. Some of these species live in the Sable Gully year round, including the Northern 


Bottlenose whale. Many endangered or threatened species such as various species of sharks, 


tuna, marlin, and seabirds are drawn to the area due to it copious amounts of plankton. The 


slopes and floor of the Sable Gully are known to have various crab species, sea pens, 


anemones, brittle stars, and a large variety of cold-water coral.  Conservational efforts are in 


place as the area is used for continuous research and monitoring. The conservation efforts of 


DFO include the collection and analysis of data, regulatory monitoring of the shipping, fishing, 


research, tourism, and oil-and-gas activities in the surrounding area, development of regulation 


and industry codes, provision of educational activities at the Bedford Institute of 


Oceanography, and the evaluation and reporting required to produce a MPA management 


plan.  


 


The Musquash Estuary is conserved by DFO, with the help of the management and owners of 


the surrounding area including Ducks Unlimited Canada, the Eastern Habitat Joint Venture, the 


Nature Conservancy of Canada, the Province of New Brunswick, and the Government of 


Canada. Conservational efforts for the area include the production of a management plan to 


maintain the productivity and biodiversity and reduce any human-caused modification to the 


habitat. 


 


Significance of Proposed Area to SARA 


There are a number of species found in New Scotia and the Atlantic Ocean that are listed by 


COSEWIC, the Government of Canada Species at Risk Act, or the Nova Scotia Endangered 


Species Act as either endangered, threatened, or of special concern/vulnerable.  Tables 10 – 


13 list those species, their status, and their occurrence in the study area.   
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Table 10. Endangered Species in Nova Scotia and the Atlantic Ocean 
Note: Unless otherwise specified, the information in the following table was derived from the 


Species at Risk Public Registry (Nova Scotia Canada 2016) 


 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Endangered Species 


Atlantic whitefish Coregonus 
huntsmani 


-Last COSEWIC designation (Nov 2010): 
endangered 
-Historically found only in the Tusket and Petite 
Rivière watersheds, and their adjacent estuaries 
and bays, but was extirpated from the Tusket 
River system sometime after 1982 (Fisheries 
and Oceans Canada 2006) 
-Poor damming practices and insufficient fish 
ladders have led to declines (Fisheries and 
Oceans Canada 2010) 
-Protected under the  Species at Risk Act  
(Schedule 1) 


Blue whale Balaenoptera 
musculus 


-Last COSEWIC designation (May 2012): 
endangered 
-Blue whales range widely, inhabiting both 
coastal waters and the open ocean. Individuals 
belonging to the Atlantic population are 
frequently observed in estuaries and shallow 
coastal zones where the mixing of waters 
ensures high productivity of krill 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Marine Mammals 
Regulations, which fall under the Fisheries Act 


Eskimo curlew Numenius 
borealis 


-Last COSEWIC status (Nov 2009): endangered 
-May be extinct 
-Occasionally staged in the Maritimes; diet 
included coastal shrimp-like invertebrates  
-Protected under the Species at Risk Act 
(Schedule 1) and the Migratory Birds Convention 
Act 


Leatherback sea turtle 
(Atlantic population) 


Dermochelys 
coriacea 


-Last COSEWIC designation (May 2012): 
endangered 
-Is the most common sea turtle recorded in Nova 
Scotian coastal waters (NS Museum 2016) 
-Atlantic Canada supports one of the largest 
seasonal foraging populations of leatherbacks in 
the Atlantic (NOAA 2016b) 
-The most common sea turtle recorded in Nova 
Scotian coastal waters (NS Museum) 
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Little brown myotis Myotis lucifugus -Last COSEWIC designation (Nov 2013): 
endangered 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Largest threat to the bat is white-nose 
syndrome, a fungal infection 


North Atlantic right 
whale 


Eubalaena 
glacialis 


-Last COSEWIC designation (Nov 2013): 
endangered 
-Summer and fall occurrences in the offshore 
area called Grand Manan Basin  
-Protected under the federal Species at Risk Act 
(Schedule 1) and under the Marine Mammal 
Regulations under the Fisheries Act 
-Not known to frequent the study area 


Northern myotis Myotis 
septentrionalis 


-Last COSEWIC designation: (Nov 2013): 
endangered 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Largest threat to the bat is white-nose 
syndrome, a fungal infection 


Pink Coreopsis Coreopsis rosea -Last COSEWIC designation (Nov 2012): 
Endangered 
-Occurs along the eastern seaboard of United 
States and southwestern Nova Scotia sites; 
Salmon Lake, Willson Lake, and Bennetts Lake 
and Tusket River Valley 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Protected provincially as an endangered 
species by the NS Endangered Species Act 


Piping plover Charadrius 
melodus 


-Last COSEWIC designation (Nov 2013): 
endangered 
-Nests above high water mark on exposed 
gravel or sandy beaches 
-On the Atlantic coast they often nest in 
association with small cobble and other small 
beach debris on ocean beaches, sand spits or 
barrier beaches; they also forage for food on 
these beaches 
-Protected under the federal Species at Risk Act 
(Schedule 1), the federal Migratory Birds 
Convention Act and the Nova Scotia 
Endangered Species Act 
-No known beaches in the vicinity of the site 
(BSC 2014) 
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Plymouth Gentian Sabatia 
kennedyana 


-Last COSEWIC designation (Nov 2012); 
Endangered 
-Occurs in Massachusetts, North Carolina, 
South Caroline, Rhode Island, and the 
shorelines of eight lakes with Nova Scotia`s 
Tusket River Valley and the Annis River system 
-Largest population survives within the Tusket 
River Nature Preserve 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Protected provincially as an endangered 
species by the NS Endangered Species Act 


Red knot rufa Calidris canutus 
rufa 


-Last COSEWIC designation (Apr 2007): 
endangered 
-Migratory stopovers are vast coastal zones 
swept by tides twice a day, usually sandflats but 
sometimes mudflats. In these areas, the birds 
feed on molluscs, crustaceans, and other 
invertebrates. The species also frequents peat-
rich banks, salt marshes, brackish lagoons, 
mangrove areas, and mussel beds 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Nova Scotia Endangered 
Species Act 
-Proximity to the study area is unknown 


Roseate tern Sterna dougallii -Last COSEWIC designation (Apr 2009): 
endangered 
-2 largest colonies are at The Brothers and 
Country Islands 
-Protected under the federal Species at Risk Act 
(Schedule 1), the federal Migratory Birds 
Convention Act and the Nova Scotia 
Endangered Species Act 
-Not known to occur near the study area (BSC 
2014) 


Tri-coloured bat Perimyotis 
subflavus 


-Last COSEWIC designation (Nov 2013): 
endangered 
-One of the smallest bats in North America 
-Declines of more than 75% in Eastern Canada; 
expected to continue to decline due to fungal 
infections (COSEWIC 2013a) 
-Largest threat to the bat is white-nose 
syndrome, a fungal infection 
-Protected under the federal Species a Risk Act 
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Table 11. Threatened Species in Nova Scotia and the Atlantic Ocean 
Note: Unless otherwise specified, the information in the following table was derived from the 


Species at Risk Public Registry (Nova Scotia Canada 2016) 


 


Vole ears lichen Erioderma 
mollissimum 


-Last COSEWIC designation (Nov 2009): 
endangered 
-It inhabits cool, humid, and coastal conifer 
forests dominated by balsam fir (COSEWIC 
2009b) 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Not known to be in the project area 


White shark Carcharodon 
carcharias 


-Last COSEWIC designation (Apr 2006): 
endangered 
-Occurs in both inshore and offshore waters; 
ranges in depth from just below the surface to 
just above the bottom, down to a depth of at 
least 1,280 m 
-It occurs in the breakers off sandy beaches, off 
rocky shores, and readily enters enclosed bays, 
lagoons, harbours, and estuaries, but does not 
penetrate brackish or fresh waters to any extent 
-No federal or provincial laws explicitly protect 
white sharks in Canadian waters; however, it is 
given SARA Schedule 1 status 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Threatened Species 


Canada warbler Wilsonia canadensis -Last COSEWIC designation (Apr 2008): 
threatened 
-Found in a variety of forest types, but it is most 
abundant in wet, mixed deciduous-coniferous 
forest with a well-developed shrub layer 
-Protected under the Species at Risk Act 
(Schedule 1) and the Migratory Birds 
Convention Act, 1994 
-Protected under Canada National Parks Act 


-Confirmed sightings throughout the Annapolis 


Basin area (BSC 2014) 
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Chimney swift Chaetura 
pelagica 


-Last COSEWIC status (Apr 2007): threatened 


-The species breeds in Nova Scotia 


-Roosts in chimneys, crevices, caves, and hollow 


trees 


-Protected under the Species at Risk Act (Schedule 


1), the Migratory Birds Convention Act, 1994 and 


the Nova Scotia Endangered Species Act 


-Confirmed sightings throughout the Annapolis 


Basin area (BSC 2014) 


Common nighthawk Chordeiles 
minor 


-Last COSEWIC designation (Apr 2007): 


threatened 


-Nests in a wide range of open, vegetation-free 


habitats including dunes, beaches, recently 


harvested forests, burnt-over areas, logged areas, 


rocky outcrops, rocky barrens, grasslands, 


pastures, peat bogs, marshes, lakeshores, and 


river banks; also inhabits mixed and coniferous 


forests 


-Protected under the Species at Risk Act (Schedule 


1), the Migratory Birds Convention Act, 1994 and 


the Nova Scotia Endangered Species Act 


-Confirmed sightings ~ 4 km south of the site (BSC 


2014)   


Eastern whip-poor-
will 


Caprimulgus 
vociferus 


-Last COSEWIC designation (Apr 2009): 
Threatened 
-Prefers to nest in semi-open forests or patchy 
forests with clearings, such as barrens or forests 
that are regenerating following major disturbances 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Migratory Birds Convention 
Act, 1994 
-No known sightings in the vicinity of the proposed 
project (BSC 2014)  


Least bittern Ixobrychus 
exilis 


-Last COSEWIC designation (Apr 2009): 
threatened 
-Prefers large marshes with relatively stable water 
levels throughout the nesting period 
-Wintering habitat includes emergent marshes, like 
those used for breeding, and also brackish and 
saline swamps 
-Protected by the Canada National Parks Act 
-Protected under the federal Species at Risk Act 
and the Migratory Birds Convention Act, 1994 
-No known sightings in the vicinity of the proposed 
project (BSC 2014) 
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Olive-sided 
flycatcher 


Contopus 
cooperi 


-Last COSEWIC designation (Nov 2007): 
Threatened 
-Breeds in scattered locations throughout most of 
forested Canada 
-Most often associated with open areas containing 
tall, live trees or snags for perching 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Migratory Birds Convention 
Act, 1994 
-Confirmed sightings ~ 4 km south of the site (BSC 
2014)   


Sweet Pepperbush Clethra alnifolia -Last COSEWIC designation (May 2014): 
Threatened 
-Ranges from Texas and Florida to northern Maine, 
along with southwestern Nova Scotia in Belliveau 
Lake of Digby County, Louis Lake and the Canoe 
Lakes of Yarmouth County, and Mill Lake, Mudflat 
Lake, and Mary Lake of Annapolis County 
-Occur on exposed, gravel ridges created by ice 
movement on lake margins 
-Protected by federal Species at Risk Act (Schedule 
1) 
-Protected as a vulnerable species by provincial 


Nova Scotia Endangered Species Act 


Wood turtle Glyptemys 
insculpta 


-Last COSWIC designation (Nov 2007): Threatened 
-Associated with rivers and streams with sandy or 
gravely-sandy bottoms and prefers clear, 
meandering watercourses with a moderate current 
-Habitats used less frequently include bogs, marshy 
pastures, beaver ponds, shrubby cover, meadows, 
coniferous forests, mixed forests, hay and 
agricultural fields, and pastures 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Nova Scotia Endangered 
Species Act 
-Protected by the Convention on International 
Trade in Endangered Species of Wild Fauna and 
Flora (Appendix II) 
-Proximity to the proposed project is unknown 
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Table 12. Species of Special Concern in Nova Scotia and the Atlantic Ocean 
Note: Unless otherwise specified, the information in the following table was derived from the 


Species at Risk Public Registry (Nova Scotia Canada 2016) 


 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Species of Special Concern 


Atlantic wolffish Anarhichas lupus -Last COSEWIC designation (Nov 2012): 
special concern 
-Primarily inhabits the cold, deep waters of the 
continental shelf; prefers rocky or hard clay 
bottoms and uses areas with sandy or muddy 
bottoms only occasionally 
-Protected under the federal Species at Risk 
Act (Schedule 1) 
-May be present in the study area 


Barrow’s goldeneye Bucephala islandica -Last COSEWIC designation (May 2011): 
special concern 
-Protected under the Species at Risk Act 
(Schedule 1) and Migratory Birds Convention 
Act 
-While the Species at Risk Public Registry 
shows the entire coast of Nova Scotia as 
Barrow’s goldeneye habitat, there have been 
no known sightings in the vicinity of the site 
(BSC 2014) 


Eastern lilaeopsis Lilaeopsis chinensis -Last COSEWIC designation (May 2004): 
special concern 
-Grows in long, narrow estuaries at the mouths 
of large rivers that are separated from the open 
ocean; is a plant of the intertidal zone and 
grows on gently sloping mudflats, often 
between large shoreline boulders 
-Protected under the Species at Risk Act 
(Schedule 1) and the Nova Scotia Endangered 
Species Act 
-Not known to be present in the study area 


Fin whale Balaenoptera 
physalus 


-Last COSEWIC designation (May 2005): 
special concern 
-Associated with low surface temperatures and 
oceanic fronts during summer months; found 
from close inshore to well beyond the shelf 
break 
-Protected under the federal Species at Risk 
Act (Schedule 1) 
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Golden crest Lophiola aurea 
-Last COSEWIC designation (May 2012): Special 
concern 
-Ranges from Mississippi to New Jersey in the 
United States, and Nova Scotia in Canada 
-Only occur around Fancy Lake, Shingle Lake, 
Hog Lake, Dunravan Bog, and Digby Neck; 
population on Brier Island has been extirpated 
-Inhabits cobble lakeshores, bays, bogs, and fens 
where there is often little competition due to 
physical stress 
-Protected by the federal Species at Risk Act 
(Schedule 1) 
-Protected as a vulnerable species by provincial 
Nova Scotia Endangered Species Act 


Harbour porpoise  Phocoena 
phocoena 


-Last COSEWIC designation (Apr 2006): Special 
concern 
-Sometimes frequents bays and harbours, 
particularly during summer 
-Protected from certain activities under the Marine 
Mammal Regulations of the Fisheries Act 
-Protected by Species at Risk Act Schedule 2 


Harlequin duck Histrionicus 
histrionicus 


-Last COSEWIC designation (May 2013): special 
concern 
-Inhabit rocky coastal marine areas the majority of 
the year, moving once a year into fast turbulent 
rivers 
-Protected under the federal Species at Risk Act 
(Schedule 1), the federal Migratory Birds 
Convention Act and the Nova Scotia Endangered 
Species Act 
-No known sightings in the vicinity of the site 


Humpback whale Megaptera 
novaeangliae 


-Last COSEWIC designation (May 2003): not at 
risk 
-Humpback whales form distinct populations and 
live close to coastlines 
-SARA schedule 3 


Long’s Bulrush Scirpus longii -Last COSEWIC designation (Apr 1994): Special 
concern 
-Prefers peat wetlands where competition from 
shrubs is minimal. Favoured wetlands include 
peaty shores of high watershed lakes, small bogs 
associated with lakes or rivers, still-water 
meadows, and inland fens  
-Protected under the Nova Scotia Endangered 
Species Act (Schedule 3) 
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Monarch butterfly Danaus 
plexippus 


-Last COSEWIC status (Apr 2010): special 
concern 
-Exist primarily wherever milkweed (Asclepias) 
and wildflowers (such as goldenrod, asters, and 
purple loosestrife) exist 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Protected by the Canada National Parks Act 


Redroot Lachnanthes 
caroliniana 


-Last COSEWIC designation (Nov 2009): Special 
concern 
-Occurs along the Atlantic coast from Nova Scotia 
to Mississippi 
-Fewer than 5000 individuals in Canada 
-Inhabits cobble beaches with peat or gravel; 
distribution depends on water level variations 
-Two populations in Nova Scotia: Ponhook and 
Molega Lake 
-Protected by the federal Species at Risk Act 
(Schedule 1) 
-Species not present within the vicinity of the 
aquaculture site 


Rusty blackbird Euphagus 
carolinus 


-Last COSEWIC status (Apr 2006): Special 
concern 
-The breeding range of the rusty blackbird 
includes a vast portion of Canada; a very small 
number of rusty blackbirds winter, albeit 
sporadically, in the southern part of most 
Canadian provinces 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Confirmed sightings near the aquaculture site 
(BSC 2014)  


Short-eared owl Asio flammeus -Last COSEWIC designation (Apr 2008): Special 
concern 
-Breeds sporadically in arctic areas, coastal 
marshes and interior grasslands, where voles and 
other small rodents proliferate 
-Occasionally seen in coastal areas of Atlantic 
Canada 
-Confirmed sightings ~ 4 km south of the 
proposed site 


Snapping turtle Chelydra 
serpentine 


-Last COSEWIC designation (Nov 2008): Special 
concern 
-The species is widespread from Nova Scotia to 
southeastern Saskatchewan 
-Observed in shallow water in almost every kind of 
freshwater habitat; preferred habitat of the species 
is characterised by slow-moving water with a soft 
mud bottom and dense aquatic vegetation 
-Protected under the Species at Risk Act 
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(Schedule 1) 
-Protected under the Canada National Parks Act 
-Unlikely to be affected by the proposed project 


Sowerby’s beaked 
whale 


Mesoplodon 
bidens 


-Last COSEWIC designation (Nov 2006): special 
concern 
-This species is most often sighted in deep water, 
along the continental shelf edge and slope; only 
rarely seen in coastal waters 
-Protected under the Marine Mammal Regulations 
of the Fisheries Act 


Tubercled Spikerush Eleocharis 
tuberculosa 


-Last COSEWIC designation (Apr 2010): Special 
concern 
-Inhabits coastal plains along the Atlantic, ranging 
from Nova Scotia down to Florida and westward 
along the coast of the Gulf of Mexico 
-Populations within Nova Scotia occur in an 
estimated 3000 to 4000 clumps, with 60-70% of 
them occurring around a single lake 
-Typically occur in hot dry areas within sandy or 
stone terrain or on gravel or peat layers floating or 
pushed up onto the shore by ice 
-Protected federally by the Species at Risk Act 
(Schedule 1) 


Water pennywort Hydrocotyle 
umbellate 


-Last COSEWIC designation (May 2014): Special 
concern 
-Only occur on small areas of two lakes located in 
southwestern Nova Scotia (Kejimkuijik National 
Park) 
-Protected by the federal Species at Risk Act 
(Schedule 1) 
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Table 13. Species with no SARA Status but with COSEWIC Designation in Nova 
Scotia and the Atlantic Ocean 
Note: Unless otherwise specified, the information in the following table was derived from the 


Species at Risk Public Registry (Nova Scotia Canada 2016) 


 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Species with no SARA status 


American eel Anguilla rostrate -Last COSEWIC designation (May 2012): 
threatened 
-Canadian range includes all fresh, estuarine and 
coastal marine waters that are accessible to the 
Atlantic Ocean 
-Blockage of migratory streams is a major threat to 
the species 


American plaice Hippoglossoides 
platessoides 


-Last COSEWIC designation (Apr 2009b): 
threatened 


Atlantic bluefin 
tuna 


Thunnus thynnus -Last COSEWIC designation (May 2011): 
endangered 
-Occurs in the western Atlantic from Newfoundland 
to the Caribbean Sea; actively fished in Canadian 
waters from July through December over the 
Scotian Shelf (COSEWIC 2011a) 


Atlantic cod  
(Southern 
Population) 


Gadus morhua -Last COSEWIC designation (Apr 2010): 
endangered 
-Atlantic cod inhabit all waters overlying the 
continental shelves of the Northwest and the 
Northeast Atlantic Ocean 
-Commercial fishing is ongoing and contributes to 
the decline; there is evidence of an unexplained 
increase in natural mortality in the 4X portion of the 
designatable unit 


Atlantic salmon  
(Nova Scotia 
Southern Upland 
population) 


Salmo salar -Last COSEWIC designation (Nov 2010): 
endangered 
-Acidification of freshwater habitats by acid rain is a 
major threat as is poor marine survival related to 
incompletely understood changes to the marine 
ecosystem (ASF 2016a) 
-The  Annapolis, Round Hill, Moose, Bear, and 
Acacia Brook Rivers are listed as present salmon 
rivers and the Lequille as extirpated (ASF 2016b) 


Atlantic sturgeon 
(Maritime 
Populations) 


Acipenser 
oxyrinchus 


-Last COSEWIC designation (May 2011): 
threatened 
-Occurs in rivers, estuaries, near-shore marine 
environments, and shelf regions to at least 50 m 
depth along the Atlantic coast of North America 
(COSEWIC 2011b) 
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Bank swallow Riparia riparia -Last COSEWIC designation (May 2013): 
threatened 
-In the Maritimes, it is most common and 
widespread on Prince Edward Island and the 
Northumberland Coast of New Brunswick and 
Nova Scotia  
-Bird Studies Canada records indicate bank 
swallows have been observed around Annapolis 
Basin (BSC 2014) 


Barn swallow Hirundo rustica -Last COSEWIC designation (May 2011): 
threatened 
-Protected under the Migratory Birds Convention 
Act, 1994 
-Bird Studies Canada records indicate possible 
occurrences of barn swallows on the shore nearest 
the aquaculture site (BSC 2014) 


Basking Shark 
(Atlantic 
population) 


Cetorhinus 
maximus 


-Last COSEWIC designation (Nov 2009): special 
concern 
-Uses coastal, temperate waters (COSEWIC 
2009c) 
-Mortality caused by fishing by-catch and boat 
strikes are cited as the major threats to the species 
(COSEWIC 2009d) 


Blue felt lichen Degelia plumbea -Last COSEWIC designation (Nov 2010): special 
concern 
-Occurs in coastal sub-oceanic areas (COSEWIC 
2010a) 
-Threatened by activities changing relative humidity 
of forest, airborne pollutants, and poor forestry 
practices in which precautions have not been made 
(Nova Scotia Canada 2016) 


Blue shark Prionace glauca -Last COSEWIC designation (Apr 2006):  
special concern 
-In Atlantic Canada, they are regularly found in 
almost all waters but are most often encountered 
offshore; fishing by-catch is the largest threat 
(COSEWIC 2006) 


Eastern wood 
peewee 


Contopus virens -Last COSEWIC designation (Nov 2012): special 
concern 
-Bird Studies Canada (2014) considers 
occurrences of the bird in the area to be possible 


Killer whale 
(Northwest Atlantic 
population) 


Orcinus orca -Last COSEWIC designation (Nov 2008): special 
concern 
-Northwest Atlantic distribution includes Nova 
Scotian waters (COSEWIC 2008) 
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Loggerhead sea 
turtle 


Caretta caretta -Last COSEWIC designation (Apr 2010): 
endangered 
-Routinely found in Atlantic Canadian waters; usually 
associated with the warmer offshore waters of the 
Gulf Stream (COSEWIC 2010b) 


Macropis cuckoo 
bee 


Epeoloides 
pilosulus 


-Last COSEWIC designation (May 2011): 
endangered 
-Found in habitats supporting both macropis bees 
(Melittidae) and their food plant, yellow loosestrife 
(Lysimachia), which grows in swampy or moist 
habitats; two males found in Nova Scotia in 2002 
(COSEWIC 2011c) 
-Greatest threats include habitat loss, and use of 
insecticides (Nova Scotia Canada 2016) 
-Thought to be extinct until a small population was 
found in Annapolis Valley, lack of relocation 
suggests near extinction (Nova Scotia Canada 2016) 


Moose (NS 
mainland 
population) 


Alces alces 
americana 


-Last COSEWIC designation: none 
-This species is protected under the Nova Scotia 
Endangered Species Act (Nova Scotia Canada 
2016) 


Peregrine Falcon 
anatum 
subspecies 


Falco peregrinus 
anatum -Last COSEWIC designation (Apr 2007): non-active 


-Prefer open habitats, such as sea coasts, for 
hunting 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Nova Scotia Endangered 
Species Act 
-Protected by the Convention on International Trade 
in Endangered Species of Wild Fauna and Flora 
(Appendix I) 


Porbeagle shark Lamna nasus -Last COSEWIC designation (May 2014): 
endangered 
-Can be found from the coast to the open sea 
migrating annually to further inshore; seasonally 
ranging from the Scotian shelf and Bay of Fundy to 
Newfoundland on the continental shelf occasionally 
close to shore 
-Is protected by the Oceans Act and by the Fisheries 
Act under the terms of the Atlantic Fishery 
Regulations, 1985 
-Target fishing and by-catch of longline fisheries has 
resulted in the population decline, and still continues 
-Currently no fisheries management measures for 
this species 
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Shortfin mako 
(Atlantic 
population) 


Isurus oxyrinchus -Last COSEWIC designation (Apr 2006): threatened 
-Found in both inshore and offshore waters 
-COSEWIC identified fishing, pelagic long-lining in 
particular, as being the most significant threat to the 
species; no directed fishery for shortfin mako in 
Atlantic Canada, but it is caught as by-catch in other 
pelagic fisheries and is sought after for sport fishing 
-Managed under the Canadian Atlantic Pelagic 
Shark Integrated Fisheries Management Plan which 
allows for an unrestricted by-catch along with 100% 
dockside monitoring 


Smooth skate 
(Lauranian-Scotian 
population) 


Malacoraja senta -Last COSEWIC designation (May 2012): special 
concern 
-One of the smallest species of skate endemic to the 
western North Atlantic (Natanson et al. 2007) 
-By-catch mortality contributes to population decline 
(Natanson et al. 2007) 
-No direct fisheries for this species, however 
captured as by-catch in fisheries directed towards 
groundfish (Fisheries and Oceans Canada 2015d) 
-Population of the Laurentian-Scotian has accounted 
for 90% of the smooth skates in Canada, while 
covering 70% of the Canadian smooth skate range 
(Fisheries and Oceans Canada 2015d) 
-Area of abundance along the Scotian Shelf has 
drastically declined since 1970 (Fisheries and 
Oceans Canada 2015d) 


Spiny dogfish Squalus 
acanthias 


-Last COSEWIC designation (Apr 2010): special 
concern 
-Inhabits Canadian waters ranging from 
Newfoundland to the Scotian Shelf, approximately 10 
to 20% of those on the Scotian Shelf migrate south 
in the fall, returning in the spring (BIO 2015a) 
-Widely distributed in temperate regions of the 
world’s oceans and appears to be a habitat 
generalist; subject to both targeted and by-catch 
fishing mortality (COSEWIC 2010c) 
-Target of direct fisheries in Atlantic Canada 
(Fisheries and Oceans Canada  2015) 


Thorny skate Amblyraja radiata -Last COSEWIC designation (May 2012): special 
concern 
-One of the most common skates in the Northwest 
Atlantic (BIO 2015b) 
-Both a target to directed fisheries and caught as by-
catch, although directed fisheries along the Scotian 
Shelf stopped in 2005 (BIO 2015b) 
-Regarded as over-fished and landing of this species 
is prohibited throughout the Gulf of Maine (BIO 
2015b) 
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Critical Habitat and Mitigation Plans 


Atlantic Whitefish 


Critical habitat was not identified in the Recovery Strategy for the Atlantic Whitefish 


(Coregonus huntsmani) in Canada (Fisheries and Oceans Canada 2016e). Atlantic whitefish 


were known to historically occur in the Tusket and Petite Rivers, but they no longer appear to 


exist outside the Petite Rivière watershed (Fisheries and Oceans Canada 2016e). The Hebb, 


Milipsigate, and Minamkeak lakes are the only known areas where full, life-cycle closure is 


achieved. Species survival, and also recovery, is therefore completely dependent on the 


continued viability of this population whose only area of occupancy is a semi-natural lake 


habitat. 


 


Critical habitat is described in the 2016 Department of Fisheries and Oceans Amended 


Recovery Strategy for the Atlantic Whitefish (Coregonus huntsmani) in Canada, in which the 


critical habitat is defined as the substrate within the three Petite Lakes along with any 


connections between them and the ocean. The total combined area consists of approximately 


16 km2, including the three dams and their structures of Hebb, Milipsigate, and Minamkeak 


Lakes (Fisheries and Oceans Canada 2016e). The Schedule of Studies provided within the 


Species at Risk Act Action Plan for the Atlantic Whitefish (Coregonus huntsmani) in Canada 


(Fisheries and Oceans Canada 2016e) states that research activities are required to better 


identify the critical habitats, including a better understanding of currents throughout the three 


White hake Urophycis tenuis -Last COSEWIC designation (Nov 2013): threatened 
-Adjust their depth distribution to find temperatures in 
the range of 4 - 8°C (COSEWIC 2013b) 


Winter skate 
(Georges Bank-
Western Scotian 
Shelf-Bay of Fundy 
populations 


Leucoraja 
ocellata 


-Last COSEWIC designation (May 2015): special 
concern 
-Estimated to have declined by 90% since 1970, now 
at a historic low (IUCN 2009) 
-Caught as by-catch in groundfish targeting fisheries 
(IUCN 2009) 
-Bottom-dwelling species usually found on sand and 
gravel and at depths less than 111 m (COSEWIC 
2005) 
-Landings under quota control on the Scotian Shelf 
(IUCN 2009) 


Wood thrush Hylocichla 
mustelina 


-Last COSEWIC designation (Nov 2012): threatened 
-Not known to occur within 5 km of the project area 
(BSC 2014) 


Wrinkled shingle 
lichen 


Pannaria lurida -Last COSEWIC designation (Apr 2016): threatened 
-Proximity to proposed project unknown 


Yellow-banded 
bumble bee 


Bombus terricola -Last COSEWIC designation (May 2015): special 
concern 
-Has been collected over most of NS (COSEWIC 
2015) 
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lakes. Should more information be gained, the section regarding the alteration of critical habitat 


will be replaced within the Recovery Strategy (Fisheries and Oceans Canada 2016e). Under 


SARA, critical habitat must be legally protected within 180 days after it is identified in a 


recovery strategy or action plan. 


 


Mitigation Plan for KCS:  Atlantic whitefish are protected under the federal Species at Risk 


Act (Schedule 1). The Nova Scotia Fishery Regulations under the Fisheries Act prohibit the 


taking of Atlantic whitefish from all provincial waters by any method at any time of the year. 


This species is also protected under the Nova Scotia Endangered Species Act. Under this Act, 


it is prohibited to kill, harm, or collect this species.  Neither KCS nor any of its employees will 


attempt to harm or capture Atlantic whitefish.  


 


Leatherback Sea Turtle 


While the state of knowledge on habitat requirements of leatherback turtles in Canadian waters 


is increasing, it is currently not possible to identify critical habitat for this species (Atlantic 


Leatherback Turtle Recovery Team 2006). 


 


Mitigation Plan for KCS:  The leatherback sea turtle is protected under the Species at Risk Act, 


which makes it an offense to kill, harm, harass, capture, or take any individuals of a listed 


species.  KCS will comply by these rules.  If a leatherback sea turtle is spotted by any of the 


crew working on the aquaculture site, the Marine Animal Response Society (MARS) will be 


contacted at 1.866.567.6277 and given details of the sighting. 


 


In 2006, the Atlantic Leatherback Turtle Recovery Team published a recovery strategy for the 


turtles in Atlantic Canadian waters.  The recovery strategy document listed entanglement in 


commercial fishing gear, vessel collision from recreational boating and other ship traffic, 


marine pollution, and oil and gas exploration and development as potential threats contributing 


to mortality. A summary of the gear types thought to be the highest risk for entanglement 


included longline, gillnet, traps, and pots. Aquaculture gear was not mentioned in the 


document but it stands to reason that aquaculture equipment, including all lines, should be 


kept in good working order without loose, free-floating ends in order to prevent entanglements 


of marine animals. 


 


North Atlantic Right Whales 


North Atlantic right whales have occurred throughout history along the coastal waters of the 


Atlantic, ranging from lower latitudes throughout the fall and winter for breeding, and higher 


latitudes for feeding during the spring and summer months (NOAA 2016b). Throughout these 


migrations, areas of high use include Coastal Florida and Georgia, the Great South Channel, 


Massachusetts Bay, Cape Cod Bay, the Bay of Fundy, and the Scotian Shelf (NOAA 2016b). 


Much of these areas were listed as critical habitats for the North Atlantic right whale in 1994 


before the critical habitats were updated and expanded in January 2016 (NOAA 2016b).  


 


Grand Manan Basin, in the Bay of Fundy, has been identified as critical habitat for right whales 


(Fisheries and Oceans Canada 2014d). Right whales eat copepods and this area supports the 
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highest concentrations of copepods in the Bay of Fundy (Michaud and Taggart 2011).  


Roseway Basin, on the southwestern Scotian Shelf, is another important area of right-whale 


aggregation wherein right whales have been observed feeding and socialising. This area has 


also been designated as a conservation area for right whales (Fig. 36).  Neither of these areas 


identified as either critical habitat or conservation area for right whales is within 5 km of the 


proposed aquaculture site.  The closest area, Roseway Basin, is greater than 100 km from the 


proposed aquaculture site. 


 


Despite best efforts, vessel strikes are currently the leading cause of right whale deaths 


(Fisheries and Oceans Canada 2014e). In an effort to protect the North Atlantic right whales, 


Fisheries and Oceans Canada have dedicated two habitats as conservational areas for right 


whales (Fisheries and Oceans 2014f). The Roseway Basin and the lower Bay of Fundy area 


(Grand Manan Basin) are understood to be seasonally high-use habitats for right whales in 


Canada (Fisheries and Oceans Canada 2014e).  Since 2002, the diversion of vessel traffic in 


the lower Fundy Bay area has been enforced (Fisheries and Oceans Canada 2014e). The 


other conservation habitat, Roseway Basin, has no known traffic measures through the area 


(Fisheries and Oceans Canada 2014e). In 2007, the IMO safety committee proposal was 


accepted by Transport Canada, and Roseway Basin has been declared an “Area to be 


Avoided”; all traffic is strongly encouraged to find an alternate route (Fisheries and Oceans 


Canada 2014e). 


 


Mitigation Plan for KCS:  Many whales are protected under the Marine Mammals 


Regulations of the Fisheries Act.  KCS will comply with these regulations and will not attempt 


to harvest, kill, or harass any whales that are seen during aquaculture activities.  Should a 


whale in distress be noted by any of the crew members at the aquaculture sites, the Marine 


Animal Response Society (MARS) will be contacted at 1.866.567.6277 and given details of the 


sighting.   


 


Vessels servicing the site will travel at a maximum speed of 9 knots in order to prevent 


damaging collisions between whales and aquaculture service vessels. This is below the 


recommended speed set by NOAA Fisheries Service for ships travelling through known whale 


areas (i.e. 9.9 knots). 
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Figure 36. Boundaries of North Atlantic Right Whale SARA Conservation Area for the 
Grand Manan Basin 
Note: Figure produced by Oceans and Coastal Management Division, DFO and copied from 


the Species at Risk Public Registry (Fisheries and Oceans Canada 2014d) 


 


 


  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Piping Plover 


Suitable piping-plover habitat can be approximated as a beach with the following attributes: a 


gently sloping foredune, wide stretches of beach that afford protection from flooding during 


high water, sand and/or gravel and/or cobble substrate, and a lack of vegetation (Environment 


Canada 2012). A number of sites in Nova Scotia have been identified as meeting these 


criteria. Distribution often fluctuates due to changes in habitat. These changes may include, 
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but are not limited to, beach width, composition of substrate, feeding areas, vegetation 


coverage, and human disturbance (COSEWIC 2013c). There is no known piping-plover beach 


near the proposed aquaculture site. 


 


Mitigation Plan for KCS:  The piping plover is protected under the Species at Risk Act and 


the federal Migratory Birds Convention Act.  KCS employees of the proposed aquaculture site 


will not kill, harm, or collect adults, young, or eggs of the piping plover.   


 


Red Knot rufa 


Breeding critical habitat for rufa cannot be identified at this time; however, the known stopover 


habitat attributes required by rufa are muddy, sandy, or rocky coastal marine and estuarine 


habitats with large intertidal flats [e.g. mouths of bays and estuaries, lagoons, salt marshes, 


sand spits, islets, shoals, sandbars, rocky (limestone) tidal flats (either covered or not covered) 


with seaweed (e.g. Fucus species), and features often associated with natural inlets] and/or 


inland saline lake habitat (Environment and Climate Change Canada 2016a). Stopover critical 


habitat is located at Beaverhill Lake, AB; Quill, Last Mountain, Chaplain, Old Wives, and Reed 


Lakes, SK; the shore of Hudson Bay in and adjacent to Wapusk National Park, MB; sections of 


shore along Hudson Bay in ON; shorelines of James Bay in ON and QC; sections of the Parc 


marin du Saguenay–Saint-Laurent and adjacent shores, QC; the Mingan Archipelago National 


Park Reserve, QC; and the Magdalen Islands, QC (Environment and Climate Change Canada 


2016a). 


 


Mitigation Plan for KCS: None of the listed areas are within 5 km of the proposed project. 


However, KCS will limit beach clean-up activities to only take place during the fall and winter 


months. 


 


Roseate Terns 


Two criteria have been used to identify critical habitat for the roseate tern in Canada 


(Environment Canada 2010).  The first includes less than 10% of the Canadian populations of 


Roseate Terns. These sites currently support more than 15 pairs of roseate terns. This 


includes North Brother, South Brother, and Country Islands.  The second criterion includes tern 


colonies in areas that have supported small but persistent numbers of nesting roseate terns.  


The areas currently identified under this criterion include Sable Island and the Magdalen 


Islands. In 2014, the critical habitat of Roseate Tern became legally protected on federal land 


and waters of the Sable Island National Park Reserve of Canada. 


 


Mitigation Plan for KCS: None of the identified areas are within 5 km of the proposed project. 


However, KCS will limit beach clean-up activities to only take place during the fall and winter 


months and will be scheduled so as not to interfere with the sensitive breeding, nesting, and 


fledging times (i.e. mid-April to mid-August). 
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Blue Whale  


Fisheries and Oceans Canada have been conducting studies on marine animal health since 


1990.  Causes of whale death are investigated to assess any potential threats to whale 


populations in their habitat.   


 


As of February 2016, the blue whale remains listed under the Species at Risk Act as an 


endangered species throughout the Atlantic Ocean (Fisheries and Oceans Canada 2016f). 


New recovery, management, and action plans have not yet been released by the Species at 


Risk Public Registry but are expected in the near future (Fisheries and Oceans Canada 2016f).  


DFO is currently aiding in the recovery of the blue whale by enforcing the legislation.  In doing 


so, DFO also reviews the environmental assessments of offshore petroleum industries to 


ensure that endangered species are considered (Government of Canada 2016).  The Fisheries 


Act, Species at Risk Act, Canadian Environmental Assessment Act, and National Energy 


Board Act all consider the needs of the blue whale (Government of Canada 2016) 


  


The Marine Animal Response Society (MARS) is working to develop and implement a 


cetacean sighting network in Nova Scotia and hopes to work with other groups in New 


Brunswick and Prince Edward Island to implement a Maritime-wide assistance network.  The 


Grand Manan Whale and Seabird Research Station (GMWSRS) is developing a voluntary 


Code of Conduct for fishermen using fixed fishing gear near large whales in the Bay of Fundy. 


This will foster stewardship, provide information to prevent entanglement of whales and loss of 


fishing gear, and will promote education on endangered whales in the coastal communities of 


New Brunswick and Nova Scotia. 


 


As of 2016, the recovery goal was to have a minimum of 1000 mature individuals within the 


North Atlantic (Government of Canada 2016). To meet this goal, measures are being taken to 


monitor the population trends within the Atlantic, to reduce noise and activities within feeding 


areas, and to gain knowledge of threats to the blue whale’s food resources. Also of concern 


are injuries and mortalities, activities that cause disturbance to the whales, contamination, and 


other impacts and their effects on populations (Government of Canada 2016). 


 


Mitigation Plan for KCS:  Blue whales are protected under the Marine Mammals Regulations 


of the Fisheries Act.  KCS will comply with these regulations and will not attempt to harvest, 


kill, or harass any blue whales (or any other whales, such as right whales) that are seen during 


aquaculture activities.  Should any whale in distress be noted by any of the crew members at 


the aquaculture site, the Marine Animal Response Society (MARS) will be contacted at 


1.866.567.6277 and given details of the sighting.   


 


The Campobello Whale Rescue Team, located on Campobello Island, New Brunswick, 


specialises in the disentanglement of whales and provides advice through telephone 


conversations when in need of immediate help (Government of Canada 2016). This team 


works in close proximity with DFO, offering advice when a distressed or deceased whale is 


found (Government of Canada 2016).  The Whale Release and Stranding Group established in 


Newfoundland and Labrador report incidents in which whales are injured or deceased 


(Government of Canada 2016). All documentation and samples are sent to DFO Science in the 
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surrounding area (Government of Canada 2016). As well as reporting and documenting, a 


response team aids with entanglements and awareness activities (Government of Canada 


2016). 


 


Vessels servicing the site will travel at a maximum speed of 9 knots in order to prevent 


damaging collisions between whales and aquaculture service vessels.  This is below the 


recommended speed set by NOAA Fisheries Service for ships travelling through known whale 


areas (i.e. 9.9 knots).   


 


White Shark 


The white shark occurs in both inshore and offshore waters, from the intertidal to the upper 


continental slope and mesopelagic zone. Known bathymetric range is from just below the 


surface to just above the bottom to a depth of at least 1,280 m (Bigelow and Schroeder 1948). 


It occurs in the breakers off sandy beaches, off rocky shores, and readily enters enclosed 


bays, lagoons, harbours, and estuaries, but does not penetrate brackish or fresh waters to any 


extent (Compagno 2001). Critical habitat for this species has not been identified in Canada. 


 


Mitigation Plan for KCS:  KCS personnel will not attempt to attract, capture, or harass any 


sharks in any way.   


 


Other Significant or Sensitive Habitats 


There a few significant habitats within 5 km of the proposed Victoria Beach site.  The whole of 


Annapolis Basin (9,273.2 ha) has been designated as significant habitat for migratory birds.  


This area is an important migratory route called Atlantic Flyway which follows the Atlantic 


Coast of North America and the Appalachians Mountains with end points at the Eastern Artic 


Islands/the coast of Greenland and the Gulf of Mexico.  Two marshes are situated 1.5 km 


north and 4.0 km west-southwest of the site.  Swamps and wetlands have been identified to be 


3.5 km west-southwest and 2.5 km north of the site (Fig. 37; NSDNR 2016).  There is one 


protected area approximately 3.9 km (Annapolis Basin Look-Off Provincial Park) and another 


protected area with pending status approximately 3.8 km from the site. North Mountain 


Provincial Park is the pending protected area, which consists of two parcels of land (63.81 ha). 


It has Bay of Fundy frontage and is known for hiking and coastal access (Fig. 38).    
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Figure 37. Significant Habitats  
Note: Base map was obtained from NSDNR (2016) 
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Figure 38. Existing and Pending Protected Areas 
Note: Base map was obtained from NS Environment (2016) 


 


 
 


Birds 


Most of the species of birds in Canada are protected under the Migratory Birds Convention Act 


(Environment and Climate Change Canada 2016b). A number of migratory marine birds, 


shorebirds, gulls, and waterfowl inhabit the waterways and shores of coastal Nova Scotia.  


Migratory birds protected by the Migratory Birds Convention Act and associated regulations 


generally include all seabirds except cormorants and pelicans, all waterfowl, all shorebirds, 


and most landbirds, such as eagles, falcons, and hawks. 


 


The location of the proposed farm falls within block 113 of the Canadian Wildlife Service 


survey areas (Fig. 39). This bird block is not considered an Important Bird Area (IBA) by 


Important Bird Studies Canada (2016); however, the Province of Nova Scotia (2016b; Fig. 37) 


recognises Annapolis Basin as a significant habitat for migratory birds. Surveys, completed 


between February 2000 and March 2010 by the Canadian Wildlife Service (CWS) and Nova 


Scotia’s Department of Natural Resources, identified several species of birds in blocks 113 
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(Table 14).  Due to funding deficiencies, few surveys have been performed since March 2010 


and no additional data are available for this block (A. Hicks, pers. comm.). The long-tailed duck 


was the most common, followed by the merganser and scaup.   


 


Mitigation Plan for KCS: To limit any potential disturbance to nesting shorebirds, beach 


clean-ups for the proposed farm will only take place during the fall and winter months and will 


be scheduled so as not to interfere with the sensitive breeding, nesting, and fledging times of 


mid-April to mid-August. 


 


Figure 39. Map of Canadian Wildlife Service Survey Area Block 113 
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Table 14. Waterfowl Identified in Block 113 
 


Canadian Wildlife Service – Block 113 


 
Numbers of Sightings per Survey 


Bird Name 02-Feb-00 16-May-00 04-Mar-04 26-Feb-07 18-Feb-09 22-Jan-10 Grand Total 


American Black Duck 
 


0 81 98 424 312 915 


American Green-winged Teal 0 0 0 0 0 0 0 


American Wigeon 0 0 0 0 0 0 0 


Atlantic Brant 0 0 0 0 0 0 0 


Barrow's Goldeneye 0 0 0 0 0 0 0 


Black Scoter 0 0 0 75 61 137 273 


Blue-winged Teal 0 0 0 0 0 0 0 


Bufflehead 130 0 44 0 37 0 211 


Canada Goose 44 0 0 0 0 0 44 


Common Eider 0 0 5 47 18 0 70 


Common Goldeneye 0 0 48 9 111 22 190 


Common Loon 0 0 9 9 21 2 41 


Common Merganser 11 0 0 0 0 0 11 


Female Common Eider 2 0 0 0 0 0 2 


Gadwall 0 0 0 0 0 0 0 


Greater Scaup 0 0 0 0 0 0 0 


Harlequin Duck 0 0 0 0 0 0 0 


Hooded Merganser 0 0 0 0 0 2 2 


King Eider 0 0 0 0 0 0 0 


Lesser Scaup 0 0 0 0 0 0 0 


Long-tailed Duck 0 0 306 224 88 0 618 


Male Common Eider 2 0 0 0 0 0 2 


Mallard 0 0 0 0 0 0 0 


Northern Pintail 0 0 0 0 0 0 0 


Northern Shoveler 0 0 0 0 0 0 0 


Red-breasted Merganser 0 0 0 0 11 0 11 


Ring-necked Duck 0 0 0 0 0 0 0 


Snow Goose 0 0 0 0 0 0 0 


Surf Scoter 0 0 0 0 8 0 8 


Unidentified Cormorant 0 0 0 1 2 0 3 


Unidentified Diving Duck 0 0 0 0 0 0 0 


Unidentified Duck 0 0 0 0 0 0 0 


Unidentified Goldeneye 5 0 0 0 0 0 5 


Unidentified Merganser 0 0 91 317 139 1 548 


Unidentified Scaup 62 0 52 192 33 0 339 


Unidentified Scoter 0 0 2 85 0 0 87 


Unidentified Teal 0 0 0 0 0 0 0 


White-winged Scoter 1 0 0 0 0 0 1 


Wood Duck 0 0 0 0 0 0 0 


Grand Total 257 0 639 1057 953 476 3382 
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f. Public Right of Navigation 


The following figures provide information regarding navigation routes that are used by KCS 


while servicing the aquaculture site in Annapolis Basin (Fig. 40) and the layout of on-site 


equipment (Figs. 41 - 45). 


 


Figure 40. Marine Chart showing KCS vessel route from Victoria Beach to Digby 
Government Wharf 
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Figure 41. Plan View of the Proposed Boundary Amendment of the Victoria Beach Aquaculture Site Showing Nearby 
Property Owners 
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Figure 42. Victoria Beach Site Development Plan Showing Basic Seafloor Topography 
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Figure 43. Victoria Beach Site Development Plan Showing Cage Configuration 
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Figure 44. Victoria Beach Cross-sectional Plan A 
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Figure 45. Victoria Beach Cross-sectional Plan B 
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Notice of Works 


Transport Canada requires a notice of works form in order to notify the Navigation Protection 


Program (NPP) regarding a proposed or existing work in navigable water. The notice of 


works form will be completed and submitted separately from this document. 


 


g. Sustainability of Wild Salmon 


The Victoria Beach marine aquaculture site is located in the range of the Nova Scotia 


Southern Upland Population of Atlantic salmon. The Southern Upland region of Nova Scotia 


is divided into three salmon fishing areas: SFA 20, SFA 21, and part of SFA 22 (Fig. 46). The 


marine aquaculture site in Annapolis Basin is located in SFA 21. A region-wide electrofishing 


survey conducted in 2000 found salmon in 28 of 52 rivers surveyed (54%) whereas a similar 


survey conducted in 2008 and 2009 found salmon in only 21 of 54 rivers surveyed (39%) 


(DFO 2011a). The pH of water samples collected in the 1980s and 1990s indicated that 


several rivers in Nova Scotia were partially to heavily acidified (Lacroix and Knox 2005, 


Gibson et al. 2009, DFO 2011b). River acidification is recognised as a major factor in the 


survival of Atlantic salmon in Nova Scotia.  


  


All Atlantic salmon index populations within DFO’s Maritimes Region were assessed to be 


well below conservation (egg) requirements in 2014. Southern Upland (SU) and Outer Bay of 


Fundy (OBoF) Atlantic-salmon populations remain critically low; adult salmon returns to the 


LaHave River (SU), the Saint John River upriver of Mactaquac Dam, and the Nashwaak 


River (OBoF) remain among the lowest returns on record with estimated egg deposits 


ranging between 2 and 4% of conservation requirements in 2014 (Fisheries and Oceans 


Canada 2015e).  In November 2010, COSEWIC designated the Outer Bay of Fundy, Nova 


Scotia Southern Upland, and Eastern Cape Breton population assemblages as endangered 


(Fisheries and Oceans Canada 2011). However, the SARA status is “no status, no 


schedule”. There are a number of rivers in the Upper Bay of Fundy and Minas Basin which 


COSEWIC has listed as endangered or possibly extirpated for Atlantic salmon. These rivers 


are all over 100 km away from the proposed aquaculture site (ASF 2016b). 


 


The Salmon Atlas and the Atlantic Salmon Federation (Figs. 47 - 48) count five salmon rivers 


feeding into the Annapolis Basin: Annapolis River, Round Hill River, Moose River, Bear 


River, and Acacia Brook; the Lequille River is considered extirpated (ASF 2016b). Other 


nearby rivers that flow into Saint Mary’s Bay include the Boudreau and Meteghan rivers, 


which both also have wild salmon (ASF 2016b). The aquaculture site under boundary 


amendment application is located approximately 6 and 7.5 km from the mouths of Bear and 


Acacia Brook Rivers, respectively, the nearest identified wild salmon rivers.    


 


The abundance of Atlantic salmon in the Maritimes Region has been in decline for over 20 


years leaving populations in many rivers to become extirpated and Inner Bay of Fundy 


Salmon to be listed as endangered under the Species at Risk Act (SARA).  
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Figure 46. Atlantic Salmon Fishing Areas of Atlantic Canada 
Note: Figure was sourced from the Fisheries and Oceans (2015e). White, numbered circles 


identify designated Salmon Fishing Areas. 


 


 
 


 


Site 1040 - 101







October 2016 
 


 


 


SW2016-060 


 90 


Figure 47. Atlantic Salmon Rivers of Nova Scotia According to The Salmon Atlas 
Note: Figure was sourced from The Salmon Atlas (http://www.salmonatlas.com/atlanticsalmon/canada-east/nova-


scotia/mapnovascotia.html) 
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Figure 48. Present Atlantic Salmon Rivers of Nova Scotia 
Note: Figure was sourced from the Atlantic Salmon Federation (2016) 
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A number of mitigation measures can be employed to reduce the potential impacts of salmon 


aquaculture on wild salmon populations. A list of priority objectives to reduce the risk of 


interactions between wild and farmed salmon was provided by DFO (1999). They are as 


follows: 


 


1) Improved containment, including the development and implementation of Code of 


Practice, contingency plans, and a reporting system for escapees 


2) Improved fish health management, including completion and implementation of 


provincial Codes of Practice, including contingency plans and a reporting system for 


specified diseases 


3) Upgrading policy for introductions and transfers of fishes and improving related 


enforcement 


4) Enhancing education and training of aquaculture workers, particularly relative to 


containment and farm/hatchery management 


5) Ensuring the maintenance of wild stocks at or above their conservation requirements 


6) Continuing the use of local stocks as donors, where possible, for currently practiced 


aquaculture, or using other strains if rendered sterile or properly contained, and 


7) Continue incorporating risk analysis into the review process for the location of 


hatcheries and salmon farms 


 


KCS has in place plans and codes of practice that address points 1, 2, 4, and 6 above. 


Points 3, 5, and 7 are beyond the control of KCS.  


 


KCS’ plans for containment include checking net integrity after every severe weather event 


and carrying out repairs as necessary. Net changes are conducted in such a manner as to 


prevent escapes and salmon losses.  KCS will also follow the Code of Containment for 


Culture of Atlantic Salmon in Marine Net Pens in New Brunswick (2008), published by the 


New Brunswick Salmon Growers Association – now the Atlantic Canada Fish Farmers 


Association. In the unlikely event that there is an accidental release, the Site Manager will 


contact the Production Manager, who will then contact NSDFA to report the losses. 


 


KCS follows their fish health management plan. A copy of this plan will become part of the 


Farm Management Plan, as required by NSDFA. As part of the fish health management, 


veterinarians regularly visit the marine sites to inspect fish and collect samples. Any diseases 


that are discovered are treated accordingly and any federally reportable aquatic animal 


diseases identified will be reported to CFIA. 


 


All KCS farm-site workers involved in transferring or moving fish (e.g. introductions, harvests, 


net changes, etc.) receive training in proper techniques.  


 


Currently, all of the KCS broodstock are of the Saint John River strain, a local, Maritime 


Canada strain of Atlantic salmon. Broodstock from other countries are not used. 
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h. The Number and Productivity of Other Aquaculture Sites in the Public 
Waters Surrounding the Proposed Aquaculture Operation 


There are nine (9), aquaculture sites less than 15 km from the Victoria Beach; two are marine 


finfish (Atlantic salmon), one is licensed for halibut (#1302), one for quahog (#1228), five for 


soft-shell clam (#1343, 1338, 1342, 1339, 1340) and one is for mixed species of sea/bay 


scallop, American oyster, and European oyster (#1042; Figure 49, Table 15).  The Atlantic 


salmon farms nearest to the site are both owned by KCS; however, only one (#1039) is 


operational. Rattling Beach #1039 was acquired in 2000 with an approved production level 


based on a December 2015 I&T permit of 1,100,00 fish.  Therefore, the site is currently being 


operated at half its production capacity.   


 


Production information for KCS Atlantic salmon sites in Annapolis Basin is privileged and 


confidential.  KCS may be directly contacted with inquiries as it is not intended for public 


dissemination. 


 


Figure 49. Marine Chart Showing Other Aquaculture Operations 


Note: Figure was sourced from the Department of Fisheries and Aquaculture (2016) 
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Table 15. Distance from Victoria Beach #1040 to nearby finfish and shellfish 
aquaculture sites 
 


Site # 
Distance from 
Victoria Beach 


(km) 
Species Owner 


1041 
 


2.5 
Atlantic 
Salmon 


Kelly Cove Salmon 


1302 2.8 Halibut Pronet Micro Systems Inc. 


1039 2.8 
Atlantic 
Salmon  


Kelly Cove Salmon 


1343 5.0 
Soft-shell 


Clam 
Innovative Fisheries 


Products 


1042 5.0 


Sea Scallop, 
Bay Scallop, 


American 
Oyster, 


European 
Oyster 


Innovative Fisheries 
Products 


1338 6.1 
Soft-shell 


Clam 
Innovative Fisheries 


Products 


1342 6.5 
Soft-shell 


Clam 
Innovative Fisheries 


Products 


1339 7.5 
Soft-shell 


Clam 
Innovative Fisheries 


Products 


1340 11.2 
Soft-shell 


Clam 
Innovative Fisheries 


Products 


1228 14.2 Quahog 
Innovative Fisheries 


Products 
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LIST OF CONTACTS 


Table 16. Contacts 
 


Contact 
Name 


Affiliation E-mail Phone  
Date of  
Contact 


Reason for 
Contact 


Andrew 
Hicks 


Environment 
Canada 


Andrew.Hicks@ec.gc.ca  
(506) 
364-
5138 


Oct 4, 
2016 


Bird Surveys 


Justin 
Huston 


NSDFA hustonje@gov.ns.ca 
(902) 
424-
2996 


May 11, 
2007 


Rockweed 
harvesting 


David 
MacArthur 


Environment 
Canada 


David.MacArthur@eg.gc.ca 
(902) 
426-
6296 


Jul 5, 
2016 


Shellfish Areas 


Carl 
MacDonald 


DFO Carl.MacDonald@dfo-mpo.gc.ca 
(902) 
426-
1488 


Sep 28, 
2011 


Fisheries 


Colin O’Neil 
DFO – Policy 
& Economics 


Colin.ONeil@dfo-mpo.gc.ca 
(902) 
426-
6296 


Oct 18, 
2016 


Fisheries 


Wendy 
Vissers 


NSDFA Wendy.Vissers@novascotia.ca 
(902) 
526-
3617 


Oct 4, 
2016 


Rockweed 
licences 


Sean 
Weseloh 
McKeane 


Communities, 
Culture and 
Heritage 


Sean.WeselohMcKeane@novascotia.ca 
(902) 
424-
6475 


Jun 12, 
2016 


Archaeological 
resources 
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1.0  INTRODUCTION  
The following baseline report and attached video have been prepared by SIMCorp for 
Kelly Cove Salmon Ltd. to summarise the findings of the formal baseline environmental 
survey required as part of the application for boundary amendment of Victoria Beach 
(#1040). Marine aquaculture site #1040 is located on the northern shore of the Annapolis 
Basin, near the Digby Gut channel in Annapolis County (Fig. 1).  The area is shown on 
CHS chart #4396.  The current lease has dimensions of approximately 550 X 150 m with 
an area of approximately 8.25 ha (Table 1).   
 
Figure 1 – Current Victoria Beach (#1040) location in Annapolis Basin 
 


 
 
Table 1 – Current boundary and center coordinates of Victoria Beach (#1040) 


SITE COORDINATES (NAD 83) 


Corner Latitude Longitude 
1 44o 40’ 05.76” 65o 43’ 29.52” 
2 44o 40’ 12.78” 65o 43’ 06.60” 
3 44o 40’ 08.34” 65o 43’ 03.90” 
4 44o 40’ 01.32” 65o 43’ 26.88” 


Site Center 44o 40’ 07.20” 65o 43’ 16.74” 
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The proposed boundary amendment would extend the lease boundaries to 
accommodate all below-surface gear.  The dimensions of the proposed lease are 
approximately 230 x 490 x 310 x 720 x 185 m with an area of approximately 18.28 ha 
(Fig. 2; Table 2). 
 
Figure 2 – Proposed boundaries for Victoria Beach (#1040) 
 


 
 
 
Table 2 – Proposed corner and center coordinates of Victoria Beach (#1040) 


SITE COORDINATES (NAD 83) 


Corner Latitude Longitude 
1 44o 40’ 02.8” 65o 43’ 35.4” 
2 44o 40’ 07.3” 65o 43’ 27.0” 
3 44o 40’ 14.9” 65o 43’ 07.5” 
4 44o 40’ 05.6” 65o 43’ 02.2” 
5 44o 39’ 57.1” 65o 43’ 32.7” 


Approximate Site Center 44o 40’ 05.2” 65o 43’ 21.1” 
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Sediment samples and associated were collected by SIMCorp Field Supervisor and 
Marine Environmental Biologist  B.Sc., Marine Environmental Biologists 


 B.Sc. and  B.Sc. and Technician  on 
September 12, 2016.  High tide was at 8:26 (7.0 m) and low tide at 14:37 (2.1 m). 
 


2.0  CONTACT INFORMATION 
Proponent: 
Company Name:  Kelly Cove Salmon Ltd. 
Principal Contact:  Mr. Jeff Nickerson 
Mailing Address:  P.O. Box 1546 
    Shelburne, NS 


B0T 1W0 
E-mail:    jnickerson@cookeaqua.com 
 
Project Management: 
Company Name:  Sweeney International Management Corp. 
Principal Contact:   
Mailing Address:  46 Milltown Blvd  


St. Stephen, New Brunswick 
E3L 1G3 


Telephone:   (506) 467-9014 
Cellular:    
Facsimile:   (506) 467-9503 
E-mail:    @simcorp.ca 
 


3.0  METHODS 
The methods employed to conduct the seafloor sediment condition analyses were 
adapted, in consultation with Nova Scotia’s Department of Fisheries and Aquaculture 
(NSDFA) officials, from a combination of Appendix 2 of the New Brunswick Department 
of Agriculture, Aquaculture and Fisheries (NB DAAF) Bay of Fundy Marine Aquaculture 
Site Allocation Application Guide (SOPs) and Appendix B of the Nova Scotia Department 
of Fisheries and Aquaculture draft Standard Operating Procedures for the Environmental 
Monitoring of Marine Aquaculture in Nova Scotia dated June 2016. 
 


3.1  Sampling Locations 
A total of 7 stations were investigated for the purpose of this baseline survey (Fig. 3). At 
the time of the survey, the site had gear present; therefore, only the five corners of the 
proposed boundaries and two reference stations were sampled. The sampling station 
coordinates are presented in Table 3.   
 
Reference stations previously sampled for the site (ANB-51 and ANB-55) are 
approximately 320 and 113 m from the current lease boundaries (Table 4).  Extending 
the lease boundaries to incorporate all aquaculture gear, above and below the waterline, 
will decrease the distance from the reference stations to the lease boundaries. However, 
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both stations are within 100 to 300 m of the proposed boundaries at 168 m and 113 m 
for ANB-51 and ANB-55, respectively (Figs. 3 and 4).   
 
Figure 3 – Baseline sampling stations at Victoria Beach (#1040)  
 


 
 


Table 3 – Baseline sampling coordinates at site #1040, Annapolis Basin for 
boundary amendments 


SITE COORDINATES (NAD 83) 


Station Location Latitude Longitude 
VB1 NW corner 44o 40’ 02.48” 65o 43’ 35.06” 
VB2 NNW corner 44o 40’ 07.39” 65o 43’ 26.62” 
VB3 NE corner 44o 40’ 14.86” 65o 43’ 07.38” 
VB4 SE corner 44o 40’ 05.43” 65o 43’ 01.82” 
VB5 SW corner 44o 39’ 56.88” 65o 43’ 32.50” 


ANB-51 Upstream 
Reference 


44o 40’ 01.01” 65o 43’ 41.88” 


ANB-55 Downstream 
Reference 


44o 40’ 11.21” 65o 42’ 59.79” 


 
 
Table 4 – Reference station coordinates for lease boundaries at Victoria Beach 
(#1040) 


CURRENT REFERENCE STATION COORDINATES (NAD 83) 


Station Latitude 
44o 40’ 01.09” 
44o 40’ 11.57” 


Longitude 
ANB-51 65o 43’ 42.06” 
ANB-55 64o 43’ 00.12” 
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Figure 4 – Reference station locations with new lease boundaries and ADCP 
deployment location at Victoria Beach (#1040)  
  


 
 


3.2  Sample Collection 
A standard Ponar grab was used to collect sediment samples from all of the baseline 
stations; however, many of the samples could not be collected as the stations were 
located on hard bottom. After deployment, the grab was pulled aboard and placed on the 
deck. When present, the overlying water in the grab was removed via siphon and a 
picture was taken of the contents (Appendix D). Notes were taken on time, location, 
sediment type, colour, depth, odour, flora and fauna, etc. Sediment subsamples were 
collected from the top 2 cm of the grab samples with 10-mL syringes that were sealed 
with Parafilm M® and capped to form an airtight seal until analysed. Syringes were 
labelled and placed in a plastic cooler with ice. Samples were kept cool until analysed for 
redox, sulphide, porosity, and percent organic matter. The remaining top 2 cm of 
sediment was placed in 2-oz Whirl-Paks for use in grain size analysis.  
 
Sample temperatures were recorded using HOBO ProV2 temperature loggers. 
Temperatures recorded from inside the sample cooler are presented graphically in 
Appendix F. 
 
All reasonable efforts were made to conform to the SOPs, maintain storage 
temperatures of samples, to collect samples that were as undisturbed as possible, and 
to preserve the integrity of the samples until analysed. However, site #1040 is 
characterised by hard-packed mud, sand, pebbles, and boulders. Retrieving three, 
undisturbed, soft-sediment samples with minimal leakage from the grab and at least 5 
cm of sediment depth was not possible at any station. Samples were collected from two 
corner stations (Corners #2 and 3) for redox, sulphide, porosity, percent organic matter, 
and grain size analysis. These samples came from grabs which failed to meet one or 
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more of the criteria; achieving 5 cm of sediment penetration was not always possible and 
grabs were often leaking due to catching rocks and shells (Appendix G). Sediment 
samples were also collected from ANB-51 and Corner #4 but were only analysed for 
grain size as leaky grabs would not compromise this analysis. 
 


3.3  Video Surveillance 
Video footage was recorded using a Falkjar Underwater Camera System, which was 
mounted perpendicular to the seafloor in an aluminum frame; i-Torches were used for 
light.  A 0.25-m2 quadrat was visible in the field of view as a size reference. The video 
camera frame includes a scale bar demarcated with 5-cm segments. Live video footage 
from the underwater camera was recorded using a JW Fishers digital video recorder 
(DVR) built into a VRM-1 video recorder and monitor system with a GPS interface, which 
allowed coordinate positions to be overlaid onto the video.  Video recording of each 
sampling station started at the surface with the viewing of a clipboard showing collection 
location information, followed by a 360° pan of the area at the sampling station and then 
the underwater footage. The recording continued uninterrupted for the duration of the 
underwater surveillance and was concluded only after the camera was returned to the 
vessel at the surface.  Footage coverage included the camera’s descent, impact with the 
sediment surface, and minimum of 5 m2 of seafloor over a minimum duration of two 
minutes. Screen shots of the seafloor for each sample location were taken and 
presented in Appendix E.  All on-site visual assessments have been recorded in the field 
notes and video assessments supplement the field data included in this report. Seafloor 
characteristics for each station are presented in Tables 6 - 12.  
 


3.4 Bathymetric Profiling 
Bathymetric profiling of the existing lease area was carried out on September 7, 2011 
using a Garmin GPSMAP sonar sounder to record X, Y, and Z coordinates throughout 
the lease. The data gathered during the scanning was then compiled and a three 
dimensional surface map and a two dimensional contour diagram produced by 
interpolation. Scanning of the Victoria Beach area began at the northern boundary of the 
lease, approximately 200 m from shore.  Parallel transects were run the length of the 
lease area, separated by approximately 40 m. The maps in Figures 6 and 7 illustrate the 
basic bathymetry of the scanned area and can serve to aid in the planning and 
placement of marine farm infrastructure such as grid anchors and other moorings.   
 


3.5 ADCP Deployment 
Current speed and direction data were collected throughout the water column at the 
center of the Victoria Beach #1040 lease, in 19 m of water, over a period of 
approximately 40 days between September 7 and October 17, 2011 using a 300-kHz 
Teledyne RDI Sentinel acoustic Doppler current profiler (ADCP) deployed at the 
coordinates N44° 40’ 07.0” W65° 43’ 17.9” (Fig. 4). The ADCP was programmed to 
record 5-min profiles at 15-min intervals.  Each profile determined the average velocity 
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and direction of water flow in 1-m cells throughout the water column. Once the unit was 
recovered, the data were downloaded, analysed, and processed by SIMCorp staff. 
Graphs and figures illustrating the frequency distribution of both current speed and 
direction are presented in Appendix H.  
 


4.0  SEDIMENT SAMPLE ANALYSIS AND DATA COLLECTION 


4.1  Sediment Sample Analysis 
All sediment samples were analysed within 72 hours of collection for redox potential and 
sulphide concentration (Table 12). Temperatures were taken for each sample. Redox 
readings in mV were adjusted for temperature to produce mV readings relative to the 
normal hydrogen electrode (mVNHE). Sulphide samples were brought to the same 
temperature at which the sulphide probe was calibrated before a reading was taken. 
Redox and sulphide measurements were made on the 0- to 2-cm deep portion of the 
grab samples. These results can be related to the Environmental Quality Definitions for 
Nova Scotia Marine Aquaculture Monitoring (Table 5). A copy of the laboratory data 
sheet for the redox and sulphide is presented in Appendix B. 
 
Sediment samples from each station were sent to the SIMCorp Marine Benthic 
Sediments Laboratory for analysis of porosity, total organic content and grain size.  The 
results of these analyses are presented in Table 13 and Appendix C.  
  
Table 5 – Environmental quality definitions for Nova Scotia marine aquaculture 
monitoring 


 Sediment Classification 
Measurement Oxic Hypoxic Anoxic 


Sediment colour Tan to depth > 0.5 cm 
Tan to < 0.5 cm with 


some black 
sediments at  


Surface sediments 
black 


  surface  


Microbial 
presence 


No sulphur bacteria 
present 


Patchy sulphur 
bacteria 


Widespread 
bacterial mats 


    
Macrofaunal 
assemblage 


Wide array of infauna 
and epifauna 


Mixed group of 
mostly small infauna


Small infauna only 


Sulphide (µM) 
< 750 (A) 1500 to 2999 (A) 


> 6000 
750 to 1499 (B) 3000 to 5999 (B) 


Redox (Eh) (mV) 
> 100 (A) -50 to -100 (A) 


< -150 
100 to -50 (B) -100 to -150 (B) 


Organic matter 
(%) 


≤ reference* 1.5 to 2X ref. > 2X ref. 


Porosity (%) ≤ reference* 1 to 10X ref. > 10X ref. 
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4.2 Equipment and Calibrations 
Redox measurements were taken using a combination meter (Fisher Accumet AP125) 
and probe (Orion Epoxy Sure-Flow Combination Redox/ORP Electrode), which was 
checked for electrical function just prior to use.  Readings were taken according to the 
SOP protocols. Sulphide measurements were taken using a calibrated combination 
meter (Fisher Accumet AP125) and probe (Orion 96-16 Sure-Flow Combination 
Silver/Sulphide Electrode). Meter and sulphide probe calibration took place in 
accordance with SOP protocols at 10:20 on September 14, 2016. One probe was 
calibrated and used to analyse the samples. The calibration event resulted in a final 
slope range between -27 and -33 mV (-30.6 mV) the calibration curve was between -25 
to -30 mV [500 to 5000 µM read: -28.9 mV, 1000 to 10000 µM read: -28.6 mV]. The 
results of the five-point, factor-calibration are located in Appendix A. The calibration 
temperature was 20.4°C. 
 


5.0  DATA TABLES 
The following are baseline sampling station benthic characteristics at proposed marine 
aquaculture lease #1040 in the order they were sampled.  


Site 1040 - 128







October 2016 
 
 


SW2016-062 


 11


Table 6 – Corner #5 benthic log 


 


 
 


Sampling Date:
Water Body:
Lease Name and Number:
Water Temperature (°C)
Wind Direction and Speed:
Wave Action:
Current Direction & Speed:
Tide Schedule:
Vessel:


Lease # or Reference Site: 
Video Start Time: 
Recorder Name(s): 
Sample Collector's Name(s) Video Notes:
Sampling Station ID: 
Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:
Station Depth (m): 1 e.g. Gas bubbles, feed, faeces, sediment: co lour, type, and consistency


Video (Y/N): 2 e.g.  Strong, slight, none


Number of Collection Attempts: 3 e.g. Eel grass, kelp, lobster, starfish, Beggiatoa ,  polycheates, etc.


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Odour2 Sediment Sample 
Depth (cm)


N


Y
5


Sample/Collection method
Ascension 


Speed (m/s)
Sample 


(Y/N)
Sample 


ID
Sediment Description1


September 12th, 2016
Annapolis Basin
Victoria Beach #1040
15.1°C
NW 15 knots veering to SW 20 knots
Calm
Moderate W-->E, slack, than moderate E-->W with changing tide
High @ 8:26 (7 m); Low @ 14:37 (2.1 m)
Carolina Skiff


Station Comments: No sediment samples were able to be collected.
10:14 AM


Sediment Sampler:  Syringe Sampler: 
Corner #5 Hard packed brown mud, sand, pebbles; Scallop shells; Flustra ; 


hermit crab; rock crab; shell debris; detritus; sponge8 m @145°
N44 39.9480 W65 43.5416
34


Corner


Flora/Fauna3


N
Standard Ponar Grab


Standard Ponar Grab


N
Standard Ponar Grab
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Table 7 – Corner #4 benthic log 


 
 
 
 
 
 


 
 
 
 
 


Lease # or Reference Site: 
Video Start Time: 
Recorder Name(s): 
Sample Collector's Name(s) Video Notes:
Sampling Station ID: 
Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:
Station Depth (m): 1 e.g. Gas bubbles, feed, faeces, sediment: co lour, type, and consistency


Video (Y/N): 2 e.g.  Strong, slight, none


Number of Collection Attempts: 3 e.g. Eel grass, kelp, lobster, starfish, Beggiatoa ,  polycheates, etc.


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Y
5


Sample/Collection method
Ascension 


Speed (m/s)


Corner  


Sample 
(Y/N)


Sample 
ID


Sediment Description1 Odour2 Sediment Sample 
Depth (cm)


Station Comments: No sediment samples were able to be collected.
10:57 AM


Sediment Sampler:  Syringe Sampler: 
Corner #4 Moderately packed brown mud, sand; Flustra ; sponge; shell debris
10 m @ 121°
N44 40.0905 W65 43.0303
25


Flora/Fauna3


N
Standard Ponar Grab


Standard Ponar Grab


N
Standard Ponar Grab


N
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Table 8 – ANB-55 benthic log 


 
 
 


Lease # or Reference Site: 
Video Start Time: 
Recorder Name(s): 
Sample Collector's Name(s) Video Notes:
Sampling Station ID: 
Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:
Station Depth (m): 1 e.g. Gas bubbles, feed, faeces, sediment: co lour, type, and consistency


Video (Y/N): 2 e.g.  Strong, slight, none


Number of Collection Attempts: 3 e.g. Eel grass, kelp, lobster, starfish, Beggiatoa ,  polycheates, etc.


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Reference Station Comments: No sediment samples were able to be collected.
11:33 AM


Hard packed brown mud, sand, pebbles; sponge; shell debris; 
scallop shells; lobster; Flustra ; crab; macroalgae10 m @ 138°


N44 40.1868 W65 43.9965
14
Y


Sediment Sampler:  Syringe Sampler: 
ANB-55


6


Sample/Collection method
Ascension 


Speed (m/s)
Sample 


(Y/N)
Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)
Flora/Fauna3


Standard Ponar Grab


N
Standard Ponar Grab


N


Standard Ponar Grab
N
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Table 9 – Corner #3 benthic log 


 
 
 


Lease # or Reference Site: 
Video Start Time: 
Recorder Name(s): 
Sample Collector's Name(s) Video Notes:
Sampling Station ID: 
Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:
Station Depth (m): 1 e.g. Gas bubbles, feed, faeces, sediment: co lour, type, and consistency


Video (Y/N): 2 e.g.  Strong, slight, none


Number of Collection Attempts: 3 e.g. Eel grass, kelp, lobster, starfish, Beggiatoa ,  polycheates, etc.


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


6


Sample/Collection method
Ascension 


Speed (m/s)
Sample 


(Y/N)
Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


N44 40.2477 W65 43.1230
5
Y


0.42 Y VB3 (2) Brown mud, sand None 9


Corner Station Comments: 
11:58 AM


Sediment Sampler:  Syringe Sampler: 
Corner #3 Moderately packed brown mud, sand; kelp; crab; shell debris; 


scallop shells; detritus; macroalgae3 m @ 114°


Flora/Fauna3


0.42 Y VB3 (1) Brown mud, sand None 3 Hermit crab
Standard Ponar Grab


Standard Ponar Grab


N
Standard Ponar Grab
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Table 10 – ANB-51 benthic log 


 
 
 


Lease # or Reference Site: 
Video Start Time: 
Recorder Name(s): 
Sample Collector's Name(s) Video Notes:
Sampling Station ID: 
Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:
Station Depth (m): 1 e.g. Gas bubbles, feed, faeces, sediment: co lour, type, and consistency


Video (Y/N): 2 e.g.  Strong, slight, none


Number of Collection Attempts: 3 e.g. Eel grass, kelp, lobster, starfish, Beggiatoa ,  polycheates, etc.


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Y
5


Reference Station Comments: No sediment samples were able to be collected.
1:38 PM


Sediment Sampler:  Syringe Sampler: 
ANB-51 Hard packed brown mud, sand, pebbles; scallop shells; shell debris; 


Flustra ; rock crab; sponge11 m @ 73.5°
N44 40.0168 W65 43.6980
19


Flora/Fauna3


N
Standard Ponar Grab


Sample/Collection method
Ascension 


Speed (m/s)
Sample 


(Y/N)
Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


Standard Ponar Grab


N
Standard Ponar Grab


N
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Table 11 – Corner #1 benthic log 


 


 
 
 
 


  


Lease # or Reference Site: 
Video Start Time: 
Recorder Name(s): 
Sample Collector's Name(s) Video Notes:
Sampling Station ID: 
Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:
Station Depth (m): 1 e.g. Gas bubbles, feed, faeces, sediment: colour, type, and consistency


Video (Y/N): 2 e.g.  Strong, slight, none


Number of Collection Attempts: 3 e.g. Eel grass, kelp, lobster, starfish, Beggiatoa ,  polycheates, etc.


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Corner Station Comments: No sediment samples were able to be collected.
2:02 PM


Boulders, pebbles, hard packed brown mud, sand; mussel shell; 
Flustra ; sponge; lobster12 m @ 142°


N44 40.0414 W65 43.5844
14
Y


Sediment Sampler:  Syringe Sampler: 
Corner #1


5


Sample/Collection method
Ascension 


Speed (m/s)
Sample 


(Y/N)
Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)
Flora/Fauna3


Standard Ponar Grab


N
Standard Ponar Grab


N


Standard Ponar Grab
N
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Table 12 – Corner #2 benthic log 


  


Lease # or Reference Site: 
Video Start Time: 
Recorder Name(s): 
Sample Collector's Name(s) Video Notes:
Sampling Station ID: 
Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:
Station Depth (m): 1 e.g. Gas bubbles, feed, faeces, sediment: co lour, type, and consistency


Video (Y/N): 2 e.g.  Strong, slight, none


Number of Collection Attempts: 3 e.g. Eel grass, kelp, lobster, starfish, Beggiatoa ,  polycheates, etc.


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Sample 
ID


Sediment Description1 Odour2 Sediment Sample 
Depth (cm)


4


Corner Station Comments: 
2:20 PM


Sediment Sampler:  Syringe Sampler: 
Corner #2 Hard to moderately packed brown mud, sand, pebbles; shell debris; 


sponge; lobster9 m @ 74°
N44 40.1231 W65 43.4436
10
Y
5


Sample/Collection method
Ascension 


Speed (m/s)
Sample 


(Y/N)


Standard Ponar Grab
N


Flora/Fauna3


Standard Ponar Grab


N
Standard Ponar Grab


0.44 Y RB2 (1) Brown mud, sand, pebbles None
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Table 13 – Redox potential and sulphide concentration for samples collected at 
proposed marine aquaculture lease #1040 


 
 
 


 
  


Site #1040 – Victoria Beach Sample Collection: September 12, 2016   10:00 – 14:30
Redox: September 14, 2016   10:33 - 10:37
Sulphides: September 14, 2016   10:35 - 10:43


Core Sample Temp Redox Redox
Station ID # oC mV mVNHE  μM mV


1 NS NS NS NS NS
2 NS NS NS NS NS


3 NS NS NS NS NS
Means NS NS NS NS NS


1 NS NS NS NS NS
2 NS NS NS NS NS
3 NS NS NS NS NS


Means NS NS NS NS NS
1 NS NS NS NS NS
2 NS NS NS NS NS
3 NS NS NS NS NS


Means NS NS NS NS NS
1 12.4 355.4 567.0 6 -813.6
2 NS NS NS NS NS
3 NS NS NS NS NS


Means 12.4 355.4 567.0 6 -813.6
1 9.5 318.2 532.7 4 -812.7
2 9.0 326.5 541.5 0 -772.0
3 NS NS NS NS NS


Means 9.3 322.4 537.1 2 -792.4
1 NS NS NS NS NS
2 NS NS NS NS NS
3 NS NS NS NS NS


Means NS NS NS NS NS
1 NS NS NS NS NS
2 NS NS NS NS NS
3 NS NS NS NS NS


Means NS NS NS NS NS


Redox Test Solution Sulphide Probe Calibration Temperature:  20.4 °C
Prior to analysis:  222.2 mV @ 25°C
Post analysis:  222.0 mV @ 25°C


Sulphide Probe Calibration:
Standard mV Sample met all grab quality criteria


100 -857.5 Sample did not meet all quality criteria
500 -878.9 Reference station
1000 -887.8
5000 -907.8
10000 -916.4


Sample Analysis: 


Sample I.D. Sulphide


ANB-51


ANB-55


Corner #1


Corner #2


Corner #3


Corner #4


Corner #5
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Table 14 – 2016 baseline porosity and percent organic matter data for site #1040 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: samples in turquoise are from reference station


Station Sample # Porosity Value (%) % Organic Matter
ANB-51 1 NS NS
ANB-51 2 NS NS
ANB-51 3 NS NS
ANB-55 1 NS NS
ANB-55 2 NS NS
ANB-55 3 NS NS
Corner #1 1 NS NS
Corner #1 2 NS NS
Corner #1 3 NS NS
Corner #2 1 23.72 1.33
Corner #2 2 NS NS
Corner #2 3 NS NS
Corner #3 1 27.56 1.43
Corner #3 2 27.34 1.38
Corner #3 3 NS NS
Corner #4 1 NS NS
Corner #4 2 NS NS
Corner #4 3 NS NS
Corner #5 1 NS NS
Corner #5 2 NS NS
Corner #5 3 NS NS
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6.0  RESULTS AND DISCUSSION  


6.1  Benthic Observation and Analysis 
Review of the video footage and grab observations collected from the proposed lease 
area in Annapolis Basin reveal no evidence of waste feed, salmon faeces, or other 
organic deposits. The substrate beneath site #1040 consisted mainly of hard-packed to 
moderately packed, brown mud and sand with some pebbles, boulders and shell debris. 
Grain size analysis results are presented in Appendix C and further support these 
observations. 
 
Flora and fauna observed in the video footage and in collected grab samples included 
lobster, kelp, scallop shells, rock crabs, Flustra, sponges, mussel shells, and 
macroalgae. 
 
Analysis of the sulphide concentration and redox potential of the sediments suggested 
oxic conditions at every station where sediment could be collected. It should be noted 
that none of the grabs that yielded sediment met all of the necessary grab criteria; 
however, samples were collected when possible. The mean sulphide concentrations 
detected during this baseline assessment were negligible. 
 


6.2  Current Speed and Direction 
Average current velocities in the recorded depth cells ranged between 23.75 cm/s at 
approximately 3 m above the seafloor to 38.96 cm/s at approximately 19 m above the 
seafloor.  Maximum recorded current speeds ranged between 74.2 cm/s at 3 m above 
the seafloor and 110.0 cm/s at 19 m above the seafloor. Both the average and maximum 
current velocities increased steadily with increased distance from the seafloor (Fig. 5). 
The average recorded current velocity of all observed currents throughout the water 
column was 31.83 cm/s.  
 
The most frequent direction of water movement at the Victoria Beach location was 
roughly parallel to the shore, in due west and east directions.  Directional distribution of 
currents was similar at all cells throughout the water column, characterised by a vast 
majority of flow travelling from east to west and a relatively small converse flow from 
west to east.  Figure 5 shows that the most frequently occurring direction of flow for all 
cells was between 265 and 275 degrees, with 31% of all observed currents travelling 
within this 10o range.   
 
Appendix H illustrates a more detailed analysis of the frequency of velocities recorded in 
each interval.  While most cells appeared to have a relatively even distribution of various 
current speed classes, the most frequently occurring class in a given cell varied 
significantly throughout the water column.  Currents between 24 and 32 cm/s occurred 
most frequently in cells near the seafloor, while the upper water column was dominated 
by currents ranging between 50 and 60 cm/s. 


Site 1040 - 138







October 2016 
 
 


SW2016-062 


 21


 


Table 15 – Current data summary statistics for Victoria Beach 
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Figure 5 – Average current speed and direction recorded at site #1040 within 3 – 
19 m above the seafloor 
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6.3 Bathymetry 
Sonar-based, depth profiling of lease #1040 was carried out on September 7, 2011 and 
the data gathered used to produce both a three-dimensional, surface map and a two-
dimensional, contour diagram of the site.  Figures 6 and 7 show the water depth within 
the survey area at the time of scanning, which ranged from approximately 14 m in the 
northern corner to > 30 m near the southern boundary. The bathymetry of the site 
exhibited a relatively consistent grade of about 6 to 9% throughout the survey area, with 
a change in depth of approximately 10 to 15 m across the width of the scanned area. 
 
It should be noted that the Z axis of the 3D surface map is not displayed at the same 
scale as that of the X and Y axes. This exaggerates relatively small and gradual depth 
changes over a large geographical area allowing for a more easily understood 
bathymetric profile.  Depths in both the 2D and 3D contour diagrams have not been 
corrected for tidal influences, thus the soundings displayed represent the depths at the 
time of recording and not depth relative to chart datum. 
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Figure 6 – Interpolated 2D bathymetric profile of site #1040 at Victoria Beach 
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Figure 7 – Interpolated 3D surface map of site #1040 at Victoria Beach site 
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APPENDIX A 
Sulphide Probe Calibration Certificate 
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Date:


Meter:


Sulfide Probe ID: SS1-15920


Project: SW2016-060 Victoria Beach (#1040)


5-point calibration using 100, 500, 1000, 5 000 and 10 000 µM sulphide standards.


Date calibration performed: 14-Sep-16


Time calibration completed: 10:20am Expiration time: 1:20pm


Calibration performed by: 


Temperature calibration performed at: 20.4°C


Calibration -


After calibration the standards were re-measured to verify calibration.


10 µM (really 100 µM) set at -857.5 mV read at 10.4 µM at -857.7 mV


50 µM (really 500 µM) set at -878.9 mV read at 50.8 µM at -878.8 mV


100 µM (really 1000 µM) set at -887.8 mV read at 97.7 µM at -887.3 mV


500 µM (really 5 000 µM) set at -907.8 mV read at 469 µM at -907.1 mV


1 000 µM (really 10 000 µM) set at -916.4 mV read at 909 µM at -914.9 mV


-30.6 mV


10 fold slope (validation)


500 to 5 000 µM: -28.9 mV


1000 to 10 000 µM: -28.6 mV


`


Calibration meets final slope range of -27 to -33 mV and 10-fold slope of -25 to -30 mV.


Signed off by: 


, M.Sc.


Senior Laboratory Manager


14-Sep-16


837623


Final slope (meter) = 


NRC-IMB Research Facilities
1411 Oxford Street
Suite 367-368
Halifax, NS
B3H 3Z1
Tel: (902) 492-7865
(902) 492-0359 
Fax: (902) 492-7734


-920.0


-910.0


-900.0


-890.0


-880.0


-870.0


-860.0


-850.0


0 5000 10000


m
V


adjusted µM


Calibration


Verification
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APPENDIX B 
Redox and Sulphide Data Sheets 
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 Temp Redox


Station ID # o
C mV


unadjusted 


μM mV adjusted μM


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


1 12.4 355.4 0.635 -813.6 6.35


2 NS NS NS NS NS


3 NS NS NS NS NS


1 9.5 318.2 0.354 -812.7 3.54


2 9.0 326.5 0.016 -772.0 0.2


3 NS NS NS NS NS


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Field Crew: Redox Check (mV):


Prior to analysis: 222.2 mV @ 25°C


Post analysis: 222.0 mV @ 25°C


Analysis Crew: Sulphide Temp: 20.4°C


Redox reading at 2 minutes


NS No Sample


Equipment:


Sulphide Analysis Redox Analysis


Probe kit: NSLAB001 Meter number: 487142


Sulphide probe: SS1-15920 Redox probe: R002


Temperature probe: T016 Temperature probe: T007


SAOB + L-AA mixture


Addition: 10:25am Expiration: 1:25pm


Signed off by: 


, M.Sc.


Senior Laboratory Manager


Corner #5


ANB-55


Corner #1


Corner #2


Corner #3


Corner #4


Site #: Victoria Beach (#1040) Sample Collection: 12-Sep-16


Redox Start: 10:33am on 14-Sept-16  Redox Stop: 10:37am on 14-Sept-16


ANB-51


Sulphide Start: 10:35am on 14-Sept-16  Sulphide Stop: 10:43am on 14-Sept-16


Sample I.D. Sulphide


NRC-IMB Research Facilities
1411 Oxford Street
Suite 367-368
Halifax, NS
B3H 3Z1
Tel: (902) 492-7865
(902) 492-0359 
Fax: (902) 492-7734
www.simcorp.ca


Page 1 of 1
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APPENDIX C 
Sediment Grain Size Analysis 
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Grain Size Analysis
Victoria Beach (#1040)


mm VB1 VB2 VB3 VB4 VB5 ANB-51 ANB-55


Pebble >4 NS 33.199 0.259 26.997 NS 26.928 NS


Granule 2-4 NS 9.448 1.062 4.115 NS 21.843 NS


Very Coarse 1-2 NS 4.778 0.959 3.585 NS 12.426 NS


Coarse 0.5-1 NS 3.485 5.391 9.405 NS 9.329 NS


Medium 0.25-0.5 NS 6.337 46.876 14.544 NS 13.733 NS


Fine 0.125-0.25 NS 20.851 34.691 17.248 NS 5.902 NS


Very Fine 0.063-0.125 NS 13.802 6.323 15.678 NS 6.787 NS


Silt 0.040 - 0.063 NS 3.198 0.058 3.214 NS 1.323 NS


Clay 0.004 - 0.040 NS 4.888 4.382 5.215 NS 1.729 NS


NS 42.648 1.321 31.112 NS 48.771 NS


NS 49.253 94.239 60.459 NS 48.176 NS


NS 3.198 0.058 3.214 NS 1.323 NS


NS 4.888 4.382 5.215 NS 1.729 NS


NS - No Sample collected


% Mud


% Clay


% Fraction


Gravel


Sand


Mud


% Gravel


% Sand
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APPENDIX D 
Grab Photos 
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Corner #5 
Grabs were not sampled 
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Corner #4 
Grabs were not sampled 
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ANB-55 
Grabs were not sampled 
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Corner #3 


 
 


 
 
 


Grabs that were not sampled 


 


Post-siphon Pre-siphon 
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ANB-51 
Grabs were not sampled 
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Corner #1 
Grabs were not sampled 
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Corner #2 


 
 


 
Grabs that were not sampled 
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APPENDIX E 
Screen Shots of the Seafloor 
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Corner #5 
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Corner #4 
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ANB-55 
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Corner #3 
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Corner #2 
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ANB-51 
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APPENDIX F 
Sample Storage Temperatures
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APPENDIX G 
Sediment Sample Quality Criteria 
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Station Grab attempts
Grabs that were 


subsampled
Grab retrieval 


speeds (cm/s)
Flap position Sediment depths (cm) Reason for rejecting grab Free-falls


1 - no sediment
2 - < 5 cm sediment 


depth
3 - no sediment


4 - < 5 cm sediment 
depth


5 - no sediment
1 - < 5 cm sediment 


depth
2 - < 5 cm sediment 


depth
3 - < 5 cm sediment 


depth
4 - < 5 cm sediment 


depth
5 - < 5 cm sediment 


depth
1 - no sediment


2 - < 5 cm sediment 
depth


3 - no sediment
4 - no sediment
5 - no sediment
6 - no sediment


2 - < 5 cm sediment 
depth


3 - no sediment
4 - < 5 cm sediment 


depth
6 - < 5 cm sediment 


depth
1 - no sediment
2 - no sediment


4 - < 5 cm sediment 
depth


5 - < 5 cm sediment 
depth


1 - < 5 cm sediment 
depth


2 - < 5 cm sediment 
depth


3 - no sediment
4 - < 5 cm sediment 


depth
5 - no sediment
1 - no sediment


2 - < 5 cm sediment 
depth


3 - < 5 cm sediment 
depth


4 - no sediment
5 - no sediment


N/A N/ACorner #5 5 None N/A N/A


N/A N/ACorner #4 5 None N/A N/A


N/A


3, 9 No, yes 


ANB-55 6 None N/A N/A N/A


Corner #3 6 1, 5 42, 42 Down


No 


ANB-51 5 None N/A N/A N/A N/A


Corner #2 5 3 44 Down 4


None5Corner #1 N/AN/AN/AN/A


Site 1040 - 170







 


 


 


 
 
 
PP = Petite Ponar 
SP = Standard Ponar  
Grabs there were subsampled are highlighted in green 
 
  


Grab 1 Grab 2 Grab 3 Grab 4 Grab 5 Grab 6
Corner #5 SP SP SP SP SP -
Corner #4 SP SP SP SP SP -
ANB-55 SP SP SP SP SP SP


Corner #3 SP SP SP SP SP SP
Corner #2 SP SP SP SP SP -
ANB-51 SP SP SP SP SP -


Corner #1 SP SP SP SP SP -


Grab Attempt
Station
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APPENDIX H 
ADCP Data 
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COSEWIC 
Assessment Summary 


 
Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Nunavik population 


Scientific name 
Salmo salar 


Status 
Data deficient 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and 
several years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population, which breeds in rivers flowing into Ungava Bay and eastern Hudson Bay, is the northernmost 
population of the species in North America, and the westernmost population of the entire species. It is separated by 
approximately 650 km from the nearest population to the south. Little is known about abundance trends in this 
population, although limited catch per unit effort data suggest increased abundance in recent years.  


Occurrence 
Quebec, Newfoundland and Labrador, Atlantic Ocean 


Status history 
Species considered in November 2010 and placed in the Data Deficient category. 


 
Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Labrador population 


Scientific name 
Salmo salar 


Status 
Not at risk 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and 
several years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population breeds in rivers along the Atlantic coast of Labrador and southwest along the Quebec coast to 
the Napetipi Rivers (inclusive). Freshwater habitats remain largely pristine. Abundance data are not available for most 
rivers; however, for rivers for which data are available, the number of mature individuals appears to have increased 
by about 380% over the last 3 generations. 


Occurrence 
Newfoundland and Labrador, Atlantic Ocean 


Status history 
Designated Not at Risk in November 2010. 
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Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Northeast Newfoundland population 


Scientific name 
Salmo salar 


Status 
Not at risk 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population breeds in rivers along the northeast coast of Newfoundland, from the northern tip of the island 
to the southeastern corner of the Avalon Peninsula. Recent abundance data show no clear trends in the number of 
mature individuals. Since 1992, the negative effects of poor marine survival have been at least partially offset by a 
near cessation of fishing mortality in coastal fisheries. Illegal fishing is a threat in some rivers. 


Occurrence 
Newfoundland and Labrador, Atlantic Ocean 


Status history 
Designated Not at Risk in November 2010. 


 
Assessment Summary – November 2010 


Common name 
Atlantic Salmon – South Newfoundland population 


Scientific name 
Salmo salar 


Status 
Threatened 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population breeds in rivers from the southeast tip of the Avalon Peninsula, Mistaken Point, westward 
along the south coast of Newfoundland to Cape Ray. The numbers of small (one-sea-winter) and large (multi-sea-
winter) salmon have both declined over the last 3 generations, about 37% and 26%, respectively, for a net decline of 
all mature individuals of about 36%. This decline has occurred despite the fact that mortality from commercial 
fisheries in coastal areas has greatly declined since 1992; this may be due to poor marine survival related to 
substantial but incompletely understood changes in marine ecosystems. Illegal fishing is a threat in some rivers. The 
presence of salmon aquaculture in a small section of this area brings some risk of negative effects from interbreeding 
or adverse ecological interactions with escaped domestic salmon. Genetic heterogeneity among the many small 
rivers in this area is unusually pronounced, suggesting that rescue among river breeding populations may be 
somewhat less likely than in other areas. 


Occurrence 
Newfoundland and Labrador, Atlantic Ocean 


Status history 
Designated Threatened in November 2010. 
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Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Southwest Newfoundland population 


Scientific name 
Salmo salar 


Status 
Not at risk 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population breeds in rivers from Cape Ray northwards along the west coast of Newfoundland to 
approximately 49°24’ N, 58°15’ W. Both small (one-sea-winter) and large (multi-sea-winter) salmon have increased in 
number over the last 3 generations, about 132% and 144%, respectively, giving an increase in the total number of 
mature individuals of about 134%.  


Occurrence 
Quebec, Newfoundland and Labrador, Atlantic Ocean 


Status history 
Designated Not at Risk in November 2010. 


 
Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Northwest Newfoundland population 


Scientific name 
Salmo salar 


Status 
Not at risk 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population breeds in rivers along the west coast of Newfoundland from approximately 49°24’ N, 58°15’ W 
to the tip of the Great Northern Peninsula. The total number of mature individuals appears to have remained stable 
over the last 3 generations, and the number of large (multi-sea-winter) salmon appears to have increased by about 
42%. 


Occurrence 
Newfoundland and Labrador, Atlantic Ocean 


Status history 
Designated Not at Risk in November 2010. 
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Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Quebec Eastern North Shore population 


Scientific name 
Salmo salar 


Status 
Special concern 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population breeds in rivers along the north shore of the St. Lawrence River estuary from the Napetipi 
River (not inclusive) westward to the Kegaska River (inclusive). This population shows opposing trends in the 
abundance of small (1 sea-winter) and large (multi-sea-winter) fish. Small salmon have declined 26% over the last 3 
generations, whereas large salmon have increased 51% over the same period; pooling the data for both groups 
suggests a decline of about 14% for all mature individuals considered together. The small size of the population, 
about 5000 mature fish in 2008, is cause for concern. As is the case for most populations of the species, poor marine 
survival related to substantial but incompletely understood changes in marine ecosystems is also a concern. 


Occurrence 
Quebec, Atlantic Ocean 


Status history 
Designated Special Concern in November 2010. 


 
Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Quebec Western North Shore population 


Scientific name 
Salmo salar 


Status 
Special concern 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population breeds in rivers along the north shore of the St. Lawrence River from the Natashquan River 
(inclusive) to the Escoumins River in the west (inclusive). Small (one-sea-winter) and large (multi-sea-winter) fish 
have both declined over the last 3 generations, approximately 34% and 20%, respectively, for a net decline of all 
mature individuals of about 24%. As is the case for most populations of the species, poor marine survival related to 
substantial but incompletely understood changes in marine ecosystems is a concern. 


Occurrence 
Quebec, Atlantic Ocean 


Status history 
Designated Special Concern in November 2010. 
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Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Anticosti Island population 


Scientific name 
Salmo salar 


Status 
Endangered 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population breeds in rivers on Anticosti Island. Small (one-sea-winter) and large (multi-sea-winter) fish 
have both declined over 3 generations, approximately 32% and 49%, respectively, for a net decline of all mature 
individuals of about 40%. The population size is small, about 2,400 individuals in 2008. As is the case for most 
populations of the species, poor marine survival related to substantial but incompletely understood changes in marine 
ecosystems is a concern.  


Occurrence 
Quebec, Atlantic Ocean 


Status history 
Designated Endangered in November 2010. 


 
Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Inner St. Lawrence population 


Scientific name 
Salmo salar 


Status 
Special concern 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This highly managed population breeds in rivers tributary to the St. Lawrence River upstream from the 
Escoumins River (not included) on the north shore and the Ouelle River (included) on the south shore. Small (one-
sea-winter) and large (multi-sea-winter) fish have both remained approximately stable in abundance over the last 3 
generations. The small size of the population, about 5,000 individuals in 2008, is of concern. The rivers in this area 
are close to the largest urban areas in Quebec and the population has undergone a large historical decline due to 
loss of habitat. As is the case for most populations of the species, poor marine survival related to substantial but 
incompletely understood changes in marine ecosystems is a concern. 


Occurrence 
Quebec, Atlantic Ocean 


Status history 
Designated Special Concern in November 2010. 
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Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Lake Ontario population 


Scientific name 
Salmo salar 


Status 
Extinct 


Reason for designation 
Once a prolific resident throughout the Lake Ontario watershed, there has been no record of this population since 
1898. The Lake Ontario population was extinguished through habitat destruction and through over-exploitation by 
food and commercial fisheries. As the original strain is gone, re-introduction is not possible. Recent attempts to 
introduce other strains of the species have resulted in some natural reproduction, but no evidence of self-sustaining 
populations. 


Occurrence 
Ontario, Atlantic Ocean 


Status history 
Last reported in 1898. Designated Extirpated in April 2006. Status re-examined and designated Extinct in November 
2010. 


 
Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Gaspé-Southern Gulf of St. Lawrence population 


Scientific name 
Salmo salar 


Status 
Special concern 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population breeds in rivers from the Ouelle River (excluded) in the western Gaspé Peninsula southward 
and eastward to the northern tip of Cape Breton. Small (one-sea-winter) and large (multi-sea-winter) fish have both 
declined over the last 3 generations, approximately 34% and 19%, respectively, for a net decline of all mature 
individuals of about 28%. This recent 3-generation decline represents a continuation of a decline extending back at 
least to the 1980s. The number of mature individuals remains over 100,000; however, the majority spawn in a single 
major river system, the Miramichi, in New Brunswick. Freshwater habitat quality is a concern in some areas, 
particularly in Prince Edward Island where some remaining populations are maintained by hatchery supplementation. 
Invasive and illegally introduced species, such as smallmouth bass, are a poorly understood threat in some 
freshwater habitats. Poor marine survival is related to substantial but incompletely understood changes in marine 
ecosystems. 


Occurrence 
Quebec, New Brunswick, Nova Scotia, Atlantic Ocean 


Status history 
Designated Special Concern in November 2010. 
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Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Eastern Cape Breton population 


Scientific name 
Salmo salar 


Status 
Endangered 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population breeds in Cape Breton Island rivers draining into the Atlantic Ocean and Bras d’Or Lakes. The 
numbers of adults returning to spawn has declined by about 29% over the last 3 generations; moreover, these 
declines represent continuations of previous declines. The total number of mature individuals in 5 rivers, thought to 
harbour the majority of the population, was only about 1150 in 2008. There is no likelihood of rescue, as neighbouring 
regions harbour genetically dissimilar populations, and the population to the south is severely depleted. A current 
threat is poor marine survival related to substantial but incompletely understood changes in marine ecosystems.  


Occurrence 
Nova Scotia, Atlantic Ocean 


Status history 
Designated Endangered in November 2010. 


 
Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Nova Scotia Southern Upland population 


Scientific name 
Salmo salar 


Status 
Endangered 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population breeds in rivers from northeastern mainland Nova Scotia, along the Atlantic coast and into the 
Bay of Fundy as far as Cape Split. Small (one-sea-winter) and large (multi-sea-winter) fish have both declined over 
the last 3 generations by approximately 59% and 74%, respectively, for a net decline of all mature individuals of 
about 61%. Moreover, these declines represent continuations of greater declines extending far into the past. During 
the past century, spawning occurred in 63 rivers, but a recent (2008) survey detected juveniles in only 20 of 51 rivers 
examined. There is no likelihood of rescue, as neighbouring regions harbour severely depleted, genetically dissimilar 
populations. The population has historically suffered from dams that have impeded spawning migrations and flooded 
spawning and rearing habitats, and other human influences, such as pollution and logging, that have reduced or 
degraded freshwater habitats. Acidification of freshwater habitats brought about by acidic precipitation is a major, 
ongoing threat, as is poor marine survival related to substantial but incompletely understood changes in marine 
ecosystems. There are a few salmon farms in this area that could lead to negative effects of interbreeding or 
ecological interactions with escaped domestic salmon.  


Occurrence 
Nova Scotia, Atlantic Ocean 


Status history 
Designated Endangered in November 2010. 
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Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Inner Bay of Fundy population 


Scientific name 
Salmo salar 


Status 
Endangered 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes feeding migrations in the North Atlantic Ocean as older juveniles and adults. 
This population once bred in 32 rivers tributary to the inner Bay of Fundy, from just east of the Saint John River, to 
the Gaspereau River in Nova Scotia; however, spawning no longer occurs in most rivers. The population, which is 
thought to have consisted of about 40,000 individuals earlier in the 20th century, is believed to have been fewer than 
200 individuals in 2008. Survival through the marine phase of the species’ life history is currently extremely poor, and 
the continued existence of this population depends on a captive rearing program. There is no likelihood of rescue, as 
neighbouring regions harbour severely depleted, genetically dissimilar populations. The population has historically 
suffered from dams that have impeded spawning migrations and flooded spawning and rearing habitats, and other 
human influences, such as pollution and logging, that have reduced or degraded freshwater habitats. Current threats 
include extremely poor marine survival related to substantial but incompletely understood changes in marine 
ecosystems, and negative effects of interbreeding or ecological interactions with escaped domestic salmon from fish 
farms. The rivers used by this population are close to the largest concentration of salmon farms in Atlantic Canada.  


Occurrence 
New Brunswick, Nova Scotia, Atlantic Ocean 


Status history 
Designated Endangered in May 2001. Status re-examined and confirmed in April 2006 and November 2010. 


 


Assessment Summary – November 2010 


Common name 
Atlantic Salmon – Outer Bay of Fundy population 


Scientific name 
Salmo salar 


Status 
Endangered 


Reason for designation 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older juveniles and 
adults. This population breeds in rivers tributary to the New Brunswick side of the Bay of Fundy, from the U.S. border 
to the Saint John River. Small (one-sea-winter) and large (multi-sea-winter) fish have both declined over the last 3 
generations, approximately 57% and 82%, respectively, for a net decline of all mature individuals of about 64%; 
moreover, these declines represent continuations of greater declines extending far into the past. There is no 
likelihood of rescue, as neighbouring regions harbour severely depleted, genetically dissimilar populations. The 
population has historically suffered from dams that have impeded spawning migrations and flooded spawning and 
rearing habitats, and other human influences, such as pollution and logging, that have reduced or degraded 
freshwater habitats. Current threats include poor marine survival related to substantial but incompletely understood 
changes in marine ecosystems, and negative effects of interbreeding or ecological interactions with escaped 
domestic salmon from fish farms. The rivers used by this population are close to the largest concentration of salmon 
farms in Atlantic Canada. 


Occurrence 
New Brunswick, Atlantic Ocean 


Status history 
Designated Endangered in November 2010. 
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COSEWIC 
Executive Summary 


 
Atlantic Salmon 


Salmo salar 
 


Nunavik population, Labrador population, Northeast Newfoundland population, South Newfoundland population, 
Southwest Newfoundland population, Northwest Newfoundland population, Quebec Eastern North Shore population, 


Quebec Western North Shore population, Anticosti Island population, Inner St. Lawrence population, 
Lake Ontario population, Gaspé-Southern Gulf of St. Lawrence population, Eastern Cape Breton population, 


Nova Scotia Southern Upland population, Inner Bay of Fundy population, Outer Bay of Fundy population 


 
 


Wildlife species information 
 
The Atlantic Salmon (Salmo salar) is a member of the family Salmonidae. This 


species has a fusiform body shape and matures at sizes ranging from 10 to 100+ cm. 
Atlantic Salmon exhibit plastic life histories and may have multiple reproductive and 
migratory phenotypes within a population, including freshwater resident and oceanic 
migrant forms. All phenotypes reproduce in fresh water. The oceanic migrant 
(anadromous) form is the best known phenotype, and with the exception of the extinct 
Lake Ontario population, is the only form considered in this report. Juveniles spend 1-8 
years in fresh water, then migrate to the North Atlantic for 1-4 years, and then return to 
fresh water to reproduce. Demographically functional units tend to be at the watershed 
scale, but population subdivision may occur within watersheds. The Canadian range of 
this species was subdivided into 16 designatable units (DUs) based on genetic data and 
broad patterns in life history variation, environmental variables, and geographic 
separation. 


 
Distribution  
 


Atlantic Salmon originally occurred in every country whose rivers flow into the 
North Atlantic Ocean and Baltic Sea. In Europe, the range of the Atlantic Salmon 
extended southward from northern Norway and Russia along the Atlantic coastal 
drainage to Northern Portugal, including rivers in both France and Spain. In North 
America, the range of the anadromous Atlantic Salmon was northward from the Hudson 
River drainage in New York State, to outer Ungava Bay and eastern Hudson Bay in 
Quebec. The Canadian range is roughly one-third the area of the total global range, and 
extends northward from the St. Croix River (at the border with Maine, U.S.A.) to the 
outer Ungava Bay and eastern Hudson Bay in Quebec. Recent estimates suggest 
Canada has at least 700 rivers which either currently support Atlantic Salmon 
populations, or did so in the past. 
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Habitat 
 


Rivers with Atlantic Salmon are generally clear, cool and well oxygenated, with low 
to moderate gradient, and possessing bottom substrates of gravel, cobble and boulder. 
Freshwater habitat is considered a limiting resource to freshwater production and is 
used to set conservation requirements for Canadian rivers. There have been substantial 
declines in habitat quantity and quality in the southern portion of the species’ Canadian 
range. This loss of freshwater habitat may be an important risk factor for declining 
abundance in several southern DUs. Trends in the quality and quantity of marine habitat 
are not well understood, but large-scale changes in ocean ecosystems may be 
adversely affecting Atlantic Salmon across their range. 
 
Biology 
 


Atlantic Salmon is an iteroparous species that returns to natal rivers to spawn with 
a high degree of fidelity, despite completing ocean-scale migrations. Spawners 
returning to rivers are comprised of varying proportions of ‘maiden fish’ (those spawning 
for the first time) and ‘repeat spawners’. Maiden salmon consist of smaller fish that 
return to spawn after one winter at sea (1SW or Grilse) and larger fish that return after 
two or more winters at sea (MSW). Some river populations include fish that return to 
spawn after only a few months at sea. During any breeding season, there can be 
varying proportions of maiden, consecutive and alternate spawners in the spawning 
runs. Collectively over the entire range in North America, adult Atlantic Salmon return to 
rivers from feeding and staging areas in the sea mainly between May and November, 
but some runs can begin as early as March and April. In general, run timing varies by 
river, sea age, year, and hydrological conditions. Deposition of eggs in gravel nests, by 
oviparous mothers, usually occurs in October and November in gravel-bottomed riffle 
areas of streams or groundwater seepage on shoals in lakes. Fertilization of eggs can 
involve both adult males and sexually mature precocious males. Mating behaviour 
typically entails multiple males of several life history types competing aggressively for 
access to multiple females. This frequently leads to multiple paternity for a given 
female’s offspring. Spawned-out or spent adult salmon (kelts) either return to sea 
immediately after spawning or remain in fresh water until the following spring. Eggs 
incubate in the spawning nests over the winter months and hatching usually begins in 
April. The hatchlings (alevins) remain in the gravel for several weeks living off large yolk 
sacs. Upon emergence from the gravel in late May – early June, the yolk sac is 
absorbed and the free-swimming young fish (parr) begin active feeding. Parr rear in 
fluvial and lacustrine habitats for one to eight years following which they undergo 
behavioural and physiological transformations and migrate to sea as smolt.  
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Population sizes and trends 
 


Abundances and trends were highly variable across the 16 DUs, with estimated 
abundances ranging from estimates of <1000 to 235,874. Although the total Canadian 
population appears to be relatively stable over the last three generations, this apparent 
recent stability masks a significant historical decline, regional variability, and a general, 
although often statistically non-significant decline in abundance for 14 of 16 DUs during 
the last three generations. The stability of the total Canadian population is driven 
primarily by estimated increases in abundance in Labrador, although data from this 
region are relatively limited and there is considerable uncertainty in the resulting 
abundance estimates and trends. Several of the southern DUs (e.g. DU 16: Outer Bay 
of Fundy; DU 15: Inner Bay of Fundy; and DU 14: Southern Upland) are at or near their 
lowest abundance on record. It is also important to point out that several historical 
analyses in the literature that go back more than four generations show a substantial 
decline in Canadian abundance. The three-generation analysis completed herein should 
be considered within this longer-term context.  


 
Threats and limiting factors 
 


Threats to Atlantic Salmon include, but are not limited to, climate change, changes 
to ocean ecosystems, fishing (commercial, subsistence, recreational, and illegal), dams 
and obstructions in freshwater, agriculture, urbanization, acidification, aquaculture, and 
invasive species. The relative contributions of these factors to declines remain unclear 
and vary among populations. Generally, freshwater threats are less significant in the 
northern portions of the range. Recent broad-scale declines in marine survival suggest 
that the most substantial threat(s) to the species are in the marine environment, 
although in some southern areas, freshwater habitat degradation and fish passage 
issues are expected to limit population growth if marine survival improves. 


 
Special significance 
 


Atlantic Salmon are contributors to both freshwater and marine ecology, moving 
nutrients between ecosystems as migrants, and linking energy flow as prey and as 
predators within ecosystems. They are traditionally used by (i) over 49 First Nations and 
Aboriginal organizations, (ii) commercial fisheries and (iii) recreational fisheries. They 
are also the subjects of local art, science and education, and symbols of heritage and 
health to peoples of Canada. 
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Existing protection, status, and ranks  
 
The Atlantic Salmon is currently designated or ranked with several international 


and national bodies. In the United States of America, populations in Maine have 
Endangered status under the U.S. Endangered Species Act. In April 2006, the 
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) assessed the 
Inner Bay of Fundy population as Endangered and the Lake Ontario population as 
Extirpated. The Atlantic Salmon, Inner Bay of Fundy population is currently listed as 
Endangered under Canada’s Species at Risk Act (SARA).  


 
Aboriginal traditional knowledge 
 


Aboriginal traditional knowledge (ATK) is considered a critical component for status 
assessments for endangered wildlife (COSEWIC). Atlantic Salmon, in particular, is a 
species for which considerable ATK exists. COSEWIC’s ATK Subcommittee initiated 
work with Aboriginal communities in eastern Canada to gather ATK for the COSEWIC 
Status Report on Atlantic Salmon in 2008. The Aboriginal communities indicated, 
through the ATK Subcommittee members, that ATK was available and expressed a 
willingness to share the information. However, challenges arose in developing a 
satisfactory approach for the collection of this ATK. As such, ATK is not available at this 
time for use in the COSEWIC Status Report for this species. The ATK Subcommittee 
and COSEWIC will continue to work on gathering ATK on Atlantic Salmon for inclusion 
in a future report. 
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TECHNICAL SUMMARY - Nunavik population (DU1) 
 
Salmo salar 
Atlantic Salmon  
Nunavik population  


Saumon atlantique 
Population du Nunavik 


Range of Occurrence in Canada: Northern Quebec and Labrador / Atlantic Ocean and Hudson Bay 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 6.1 yrs 
 Estimated percent decrease in total number of mature individuals in 2007 


versus 1993 (3 generations) 
Data deficient, 
increasing trend in 
CPUE data 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? N/A 
 Are the causes of the decline understood? N/A 
 Have the causes of the decline ceased? N/A 
 Suspected trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? Data deficient 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence >20,000 km2 
 Suspected trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) ≥5216 km2  
 Suspected trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 5 known populations 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in area of habitat Stable 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 - 
Total - 
 
Quantitative Analysis 


 


  
 
Threats (actual or imminent, to populations or habitats) 
Possible threats include recreational and aboriginal fisheries. 
  
Rescue Effect (immigration from an outside source)  
 Status of outside population(s)?  


Nearby Labrador populations are increasing.  
 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Unknown 
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 Is there sufficient habitat for immigrants in Canada? Yes 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Data Deficient (Nov 2010) 
 
Status and Reasons for Designation 
Status:  
Data Deficient 


Alpha-numeric code:  
Not applicable 


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and several years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as 
older juveniles and adults. This population, which breeds in rivers flowing into Ungava Bay and eastern 
Hudson Bay, is the northernmost population of the species in North America, and the westernmost 
population of the entire species. It is separated by approximately 650 km from the nearest population to 
the south. Little is known about abundance trends in this population, although limited catch per unit effort 
data suggest increased abundance in recent years. 


 
 


Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Not applicable. 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Not applicable. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Labrador population (DU2) 
 
Salmo salar 
Atlantic Salmon 
Labrador population 


Saumon atlantique 
Population du Labrador 


Range of Occurrence in Canada: Labrador, Quebec / Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 6.3 yrs  
 Estimated percent increase in total number of mature individuals in 2008 


versus 1993 (3 generations) 
380 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? N/A 
 Are the causes of the decline understood? N/A 
 Have the causes of the decline ceased? N/A 
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) >2,000 km2 
 Observed trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 91 known rivers 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Stable 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 235,874 (151,049 – 


307,731) 
  
Total  


235,874 (151,049 – 
307,731) 


 
Quantitative Analysis 


 


  
 
Threats (actual or imminent, to populations or habitats) 
Potential threats include recreational and Aboriginal fisheries, mining and hydroelectric development. 
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Rescue Effect (immigration from an outside source)  
 Status of outside population(s)?  


Nearby Newfoundland populations are stable or increasing.  
 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? Yes 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Not at Risk (Nov 2010) 
 
Status and Reasons for Designation 
Status:  
Not at Risk 


Alpha-numeric code:  
Not applicable  


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and several years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as 
older juveniles and adults. This population breeds in rivers along the Atlantic coast of Labrador and 
southwest along the Quebec coast to the Napetipi River (inclusive). Freshwater habitats remain largely 
pristine. Abundance data are not available for most rivers; however, for rivers for which data are available, 
the number of mature individuals appears to have increased by about 380% over the last 3 generations.  
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Not applicable. 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Not applicable. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Northeast Newfoundland population (DU3) 
 


Salmo salar 
Atlantic Salmon 
Northeast Newfoundland population  


Saumon atlantique 
Population du nord-est de Terre-Neuve 


Range of Occurrence in Canada: Newfoundland/Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 4.2 yrs 
 Estimated percent decline in total number of mature individuals in 2007 


versus 1993 (3 generations) 
10 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? N/A 
 Are the causes of the decline understood? N/A 
 Have the causes of the decline ceased? N/A 
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) >2,000 km2 
 Observed trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 127 known rivers 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Stable 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 80,505 (63,689 –


129,967 (2007) 
  
Total 80,505 (63,689 –


129,967 (2007) 
 
Quantitative Analysis 


 


  
 
Threats (actual or imminent, to populations or habitats) 
Recreational and illegal fisheries, poorly understood changes in marine ecosystems resulting in reduced 
survival during the marine phase of the life history.  
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Rescue Effect (immigration from an outside source)  
 Status of outside population(s)?  


Nearby Labrador and Newfoundland populations are stable or increasing, excepting DU 4 (south coast 
of Newfoundland) 


 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? Yes 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Not at Risk (Nov 2010) 
 
Status and Reasons for Designation 
Status:  
Not at Risk 


Alpha-numeric code:  
Not applicable 


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and the first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean 
as older juveniles and adults. This population breeds in rivers along the northeast coast of Newfoundland, 
from the northern tip of the island to the southeastern corner of the Avalon Peninsula. Recent abundance 
data show no clear trends in the number of mature individuals. Since 1992, the negative effects of poor 
marine survival have been at least partially offset by a near cessation of fishing mortality in coastal 
fisheries. Illegal fishing is a threat in some rivers. 
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Not applicable. 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Not applicable. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
 







 


xxi 


TECHNICAL SUMMARY - South Newfoundland population (DU4) 
 
Salmo salar 
Atlantic Salmon 
South Newfoundland population  


Saumon atlantique 
Population du sud de Terre-Neuve 


Range of Occurrence in Canada: Newfoundland/Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 4.1 yrs 
 Estimated percent decline in total number of mature individuals in 2007 


versus 1993 (3 generations) 
36 
 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? No 
 Are the causes of the decline understood? No 
 Have the causes of the decline ceased? No 
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) >2,000 km2 
 Observed trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 104 known rivers 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Stable 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 21,866 (14,021 – 


29,711) (2007) 
  
Total 21,866 (14,021 – 


29,711) (2007) 
 
Quantitative Analysis 


 


  
 
Threats (actual or imminent, to populations or habitats) 
Recreational and illegal fisheries, commercial fishery in St. Pierre and Miquelon, ecological and genetic 
interactions with escaped domestic Atlantic Salmon, poorly understood changes in marine ecosystems 
resulting in reduced survival during the marine phase of the life history.  
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Rescue Effect (immigration from an outside source)  
 Status of outside population(s)?  


Nearby Labrador and Newfoundland populations are stable or increasing.  
 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? Yes 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Threatened (Nov 2010) 
 
Status and Reasons for Designation 
Status: 
Threatened  


Alpha-numeric code:  
A2b 


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and the first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean 
as older juveniles and adults. This population breeds in rivers from the southeast tip of the Avalon 
Peninsula, Mistaken Point, westward along the south coast of Newfoundland to Cape Ray. The numbers 
of small (one-sea-winter) and large (multi-sea-winter) salmon have both declined over the last 3 
generations, about 37% and 26%, respectively, for a net decline of all mature individuals of about 36%. 
This decline has occurred despite the fact that mortality from commercial fisheries in coastal areas has 
greatly declined since 1992; this may be due to poor marine survival related to substantial but 
incompletely understood changes in marine ecosystems. Illegal fishing is a threat in some rivers. The 
presence of salmon aquaculture in a small section of this area brings some risk of negative effects from 
interbreeding or adverse ecological interactions with escaped domestic salmon. Genetic heterogeneity 
among the many small rivers in this area is unusually pronounced, suggesting that rescue among river 
breeding populations may be somewhat less likely than in other areas. 
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Meets Threatened, A2b. The decline over 
the last 3 generations has been 36%. 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Not applicable. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Southwest Newfoundland population (DU5) 
 
Salmo salar 
Atlantic Salmon  
Southwest Newfoundland population  


Saumon atlantique 
Population du sud-ouest de Terre-Neuve 


Range of Occurrence in Canada: Newfoundland, Quebec/Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 5.3 yrs 
 Estimated percent increase in total number of mature individuals in 2007 


versus 1993 (3 generations) 
134 
 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? NA 
 Are the causes of the decline understood? NA 
 Have the causes of the decline ceased? NA 
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence  >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) >2,000 km2 
 Observed trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 40 known rivers 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Stable 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 44,566 (2007) 
  
Total 44,566 (2007) 


 
Quantitative Analysis  
  
 
Threats (actual or imminent, to populations or habitats) 
Recreational and illegal fisheries, clear cut logging near freshwater habitat.  
  
Rescue Effect (immigration from an outside source)  
 Status of outside population(s)?  


Nearby Labrador and Newfoundland populations are stable or increasing, except DU 4 on the south 
coast of Newfoundland.  


 Is immigration known? No 
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 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? Yes 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Not at Risk (Nov 2010) 
 
Status and Reasons for Designation 
Status:  
Not at Risk 


Alpha-numeric code:  
Not applicable 


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and the first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean 
as older juveniles and adults. This population breeds in rivers from Cape Ray northwards along the west 
coast of Newfoundland to approximately 49�24’ N, 58�15’ W. Both small (one-sea-winter) and large 
(multi-sea-winter) salmon have increased in number over the last 3 generations, about 132% and 144%, 
respectively, giving an increase in the total number of mature individuals of about 134%. 
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Not applicable. 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Not applicable. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Northwest Newfoundland population (DU6) 
 
Salmo salar 
Atlantic Salmon 
Northwest Newfoundland population  


Saumon atlantique 
Population du nord-ouest de Terre-Neuve 


Range of Occurrence in Canada: Newfoundland/Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 4.5 yrs 
 Estimated percent decline in total number of mature individuals in 2007 


versus 1993 (3 generations) 
0 
 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? NA 
 Are the causes of the decline understood? NA 
 Have the causes of the decline ceased? NA 
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence  >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) >2,000 km2 
 Observed trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 34 known rivers 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Stable 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 31,179 (20,061 –


42,296)(2007) 
  
Total 31,179 (20,061 –


42,296)(2007) 
 
Quantitative Analysis 


 


  
 
Threats (actual or imminent, to populations or habitats) 
Recreational and illegal fisheries.  
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Rescue Effect (immigration from an outside source)  
 Status of outside population(s)?  


Nearby Labrador and Newfoundland populations are stable or increasing, except DU 4 on the south 
coast of Newfoundland.  


 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? Yes 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Not at Risk (Nov 2010) 
Status and Reasons for Designation 
Status:  
Not at Risk 


Alpha-numeric code:  
Not applicable 


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and the first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean 
as older juveniles and adults. This population breeds in rivers along the west coast of Newfoundland from 
approximately 49�24’ N, 58�15’ W to the tip of the Great Northern Peninsula. The total number of mature 
individuals appears to have remained stable over the last 3 generations, and the number of large (multi-
sea-winter) salmon appears to have increased by about 42%.  
 
Applicability of Criteria:  
Criterion A (Decline in Total Number of Mature Individuals): Not applicable. 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Not applicable. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Quebec Eastern North Shore population (DU7) 
 
Salmo salar 
Atlantic Salmon 
Quebec Eastern North Shore population  


Saumon atlantique 
Population de l’est de la Côte-Nord du Québec  


Range of Occurrence in Canada: Quebec/Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population)  4.7 yrs 
 Estimated percent decline in total number of mature individuals in 2007 


versus 1993 (3 generations) 
14 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


Unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? N/A 
 Are the causes of the decline understood? N/A 
 Have the causes of the decline ceased? N/A 
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) ≥4428 km2  
 Observed trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 20 known rivers 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Stable 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 4,949 
  
Total 4,949 
 
Quantitative Analysis 


 


  
 
Threats (actual or imminent, to populations or habitats) 
Recreational, Aboriginal and illegal fisheries, hydroelectric development, poorly understood changes in 
marine ecosystems resulting in reduced survival during the marine phase of the life history. 
  
Rescue Effect (immigration from an outside source)  
 Status of outside population(s)?  


Nearby Labrador and Newfoundland populations are stable or increasing, except DU 4 on the south 
coast of Newfoundland. DUs to the south and west appear to be stable or decreasing (Nova Scotia, 
and southern New Brunswick DUs) 
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 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? Yes 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Special Concern (Nov, 2010) 
 
Status and Reasons for Designation 
Status:  
Special Concern 


Alpha-numeric code:  
Met criterion for Threatened, C1, but 
designated Special Concern because of 
the increase in the number of large fish 
that have greater reproductive potential. 


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and the first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean 
as older juveniles and adults. This population breeds in rivers along the north shore of the St. Lawrence 
River estuary from the Napetipi River (not inclusive) westward to the Kegaska River (inclusive). This 
population shows opposing trends in the abundance of small (one-sea-winter) and large (multi-sea-winter) 
fish. Small salmon have declined 26% over the last 3 generations, whereas large salmon have increased 
51% over the same period; pooling the data for both groups suggests a decline of about 14% for all 
mature individuals considered together. The small size of the population, about 5000 mature fish in 2008, 
is cause for concern. As is the case for most populations of the species, poor marine survival related to 
substantial but incompletely understood changes in marine ecosystems is also a concern. 
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Not applicable. 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): May meet Threatened C1; population is 
approximately 5,000 individuals and a combined analysis of small and large salmon suggests a 14% 
decline over the last 3 generations; however, small and large salmon show opposing trends, and large 
salmon have increased 51%. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Quebec Western North Shore population (DU8) 
 
Salmo salar 
Atlantic Salmon 
Quebec Western North Shore population  


Saumon atlantique 
Population de l’ouest de la Côte-Nord du Québec 


Range of Occurrence in Canada: Quebec/Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 4.7 yrs 
 Estimated percent decline in total number of mature individuals in 2007 


versus 1993 (3 generations) 
24 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


Unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? NA 
 Are the causes of the decline understood? NA 
 Have the causes of the decline ceased? NA 
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) ≥6980 km2  
 Observed trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 25 known rivers 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Stable 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 14,821 
  
Total 14,821 
 
Quantitative Analysis 


 


  
 
Threats (actual or imminent, to populations or habitats) 
Recreational, Aboriginal and illegal fisheries, hydroelectric development, poorly understood changes in 
marine ecosystems resulting in reduced survival during the marine phase of the life history. 
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Rescue Effect (immigration from an outside source)  
 Status of outside population(s)?  


Nearby Labrador and Newfoundland populations are stable or increasing, except DU 4 on the south 
coast of Newfoundland. DUs to the south and west appear to be stable or decreasing (Nova Scotia, 
and southern New Brunswick DUs) 


 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? Yes 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Special Concern (Nov 2010) 
 
Status and Reasons for Designation 
Status:  
Special Concern 


Alpha-numeric code:  
Not applicable 


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and the first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean 
as older juveniles and adults. This population breeds in rivers along the north shore of the St. Lawrence 
River from the Natashquan River (inclusive) to the Escoumins River in the west (inclusive). Small (one-
sea-winter) and large (multi-sea-winter) fish have both declined over the last 3 generations, approximately 
34% and 20%, respectively, for a net decline of all mature individuals of about 24%. As is the case for 
most populations of the species, poor marine survival related to substantial but incompletely understood 
changes in marine ecosystems is a concern. 
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Not applicable. 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Not applicable. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Anticosti Island population (DU9) 
 
Salmo salar 
Atlantic Salmon 
Anticosti Island population  


Saumon atlantique 
Population de l’île d’Anticosti 


Range of Occurrence in Canada: Quebec/Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 5 yrs 
 Estimated percent decline in total number of mature individuals in 2007 


versus 1993 (3 generations) 
40 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


Unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? No 
 Are the causes of the decline understood? No 
 Have the causes of the decline ceased? Unknown  
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? Unlikely 
 
Extent and Area Information 


 


 Estimated extent of occurrence >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? Unlikely 
 Index of area of occupancy (IAO) 2584 km2 
 Observed trend in area of occupancy Unknown 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 25 known rivers 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Stable 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 2,414 (2008) 
  
Total 2,414 (2008) 
 
Quantitative Analysis 


 


  
 
Threats (actual or imminent, to populations or habitats) 
Poorly understood changes in marine ecosystems resulting in reduced survival during the marine phase 
of the life history . 
  
Rescue Effect (immigration from an outside source)  
 Status of outside population(s)? Nearby Quebec and New Brunswick populations appear to be 


declining or marginally stable. 
 Is immigration known? No 
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 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? Yes 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Endangered (Nov 2010) 
 
Status and Reasons for Designation 
Status:  
Endangered 


Alpha-numeric code:  
C1 


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and the first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean 
as older juveniles and adults. This population breeds in rivers on Anticosti Island. Small (one-sea-winter) 
and large (multi-sea-winter) fish have both declined over 3 generations, approximately 32% and 49%, 
respectively, for a net decline of all mature individuals of about 40%. The population size is small, about 
2,400 individuals in 2008. As is the case for most populations of the species, poor marine survival related 
to substantial but incompletely understood changes in marine ecosystems is a concern. 
 
Applicability of criteria 
Criterion A (Decline in Total Number of Mature Individuals): Not applicable but the decline in large 
salmon (49%) almost meets Endangered A2b, and the overall decline (40%) meets Threatened A2b. 
Criterion B (Small Distribution Range and Decline or Fluctuation):Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Meets Endangered, C1; the total 
number of mature individuals was approximately 2,400 in 2008, and the population has declined about 
27% over the last 2 generations. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Inner St. Lawrence population (DU10) 
 
Salmo salar 
Atlantic Salmon 
Inner St. Lawrence population  


Saumon atlantique 
Population de l’intérieur du Saint-Laurent 


Range of Occurrence in Canada: Quebec/Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 3.5 yrs 
 Estimated percent increase in total number of mature individuals in 2007 


versus 1993 (3 generations) 
5 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


Unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? NA 
 Are the causes of the decline understood? NA 
 Have the causes of the decline ceased? NA  
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) 1552 km2  
 Observed trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 9 known rivers 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Stable 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 5,020 (2008) 
  
Total 5,020 (2008) 
 
Quantitative Analysis  
  
 
Threats (actual or imminent, to populations or habitats) 
Poorly understood changes in marine ecosystems resulting in reduced survival during the marine phase 
of the life history. 
  
Rescue Effect (immigration from an outside source)  
 Status of outside population(s)? Nearby Quebec and New Brunswick populations appear to be 


declining or marginally stable. 
 Is immigration known? No 
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 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? Yes 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Special Concern (Nov 2010) 
 
Status and Reasons for Designation 
Status: 
Special Concern 


Alpha-numeric code:  
Not applicable 


Reasons for designation:  
This species requires rivers or streams that are clear, cool and well-oxygenated for reproduction and the 
first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean as older 
juveniles and adults. This highly managed population breeds in rivers tributary to the St. Lawrence River 
upstream from the Escoumins River (not included) on the north shore and the Ouelle River (included) on 
the south shore. Small (one-sea-winter) and large (multi-sea-winter) fish have both remained 
approximately stable in abundance over the last 3 generations. The small size of the population, about 
5,000 individuals in 2008, is of concern. The rivers in this area are close to the largest urban areas in 
Quebec and the population has undergone a large historical decline due to loss of habitat. As is the case 
for most populations of the species, poor marine survival related to substantial but incompletely 
understood changes in marine ecosystems is a concern. 
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Not applicable. 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Not applicable. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Lake Ontario population (DU11) 
 
Salmo salar 
Atlantic Salmon 
Lake Ontario population  


Saumon atlantique 
Population du lac Ontario 


Range of Occurrence in Canada: Ontario/Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 4 yrs 
 Estimated percent decline in total number of mature individuals in 2007 


versus 1993 (3 generations) 
N/A 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


N/A 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? No 
 Are the causes of the decline understood? Yes 
 Have the causes of the decline ceased? Unknown 
 Observed trend in number of populations N/A 
 Are there extreme fluctuations in number of mature individuals? N/A 
 Are there extreme fluctuations in number of populations? N/A 
 
Extent and Area Information 


 


 Estimated extent of occurrence N/A 
 Observed trend in extent of occurrence Unknown 
 Are there extreme fluctuations in extent of occurrence? Unknown 
 Index of area of occupancy (IAO) N/A 
 Observed trend in area of occupancy Unknown 
 Are there extreme fluctuations in area of occupancy? N/A 
 Is the total population severely fragmented? N/A 
 Number of current locations 0 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? Unknown 
 Trend in [area and/or quality] of habitat Unknown 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 0 
  
Total 0 
 
Quantitative Analysis 


 


  
 
Threats (actual or imminent, to populations or habitats) 
Causes of extinction include deterioration in spawning habitat due to timbering, agriculture, and mills and 
dams across rivers that prevented access to spawning grounds, in addition to extensive commercial and 
food fisheries. Thiamine deficiency, associated with preying on alewife, has also been implicated as a 
barrier to restoration of salmon in this area. Invasive species.  
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Rescue Effect (immigration from an outside source)  
 Status of outside population(s)? Nearby Quebec, and New Brunswick populations are either declining, 


or small and marginally stable.  
 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? No 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Extinct (Nov 2010) 
Ontario’s Endangered Species Act: Extirpated 
 
Status and Reasons for Designation 
Status:  
Extinct 


Alpha-numeric code:  
Not applicable 


Reasons for designation:  
Once a prolific resident throughout the Lake Ontario watershed, there has been no record of this 
population since 1898. The Lake Ontario population was extinguished through habitat destruction and 
through over-exploitation by food and commercial fisheries. As the original strain is gone, re-introduction 
is not possible. Recent attempts to introduce other strains of the species have resulted in some natural 
reproduction, but no evidence of self-sustaining populations.  
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Not applicable. 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Not applicable. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Gaspé-Southern Gulf of St. Lawrence population (DU12) 
 
Salmo salar 
Atlantic Salmon  
Gaspé-Southern Gulf of St. Lawrence population  


Saumon atlantique 
Population de la Gaspésie-sud du golfe 
Saint-Laurent 


Range of Occurrence in Canada :Quebec, New Brunswick, Prince-Edward Island, Nova Scotia / Atlantic 
Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 4.6 yrs 
 Estimated percent decline in total number of mature individuals in 2007 


versus 1993 (3 generations) 
28 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? N/A 
 Are the causes of the decline understood? N/A 
 Have the causes of the decline ceased? N/A  
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence  >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) >2,000 km2 
 Observed trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 78 known rivers 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Stable 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 102,263 (2007) 
  
Total 102,263 (2007) 
 
Quantitative Analysis  
  
 
Threats (actual or imminent, to populations or habitats) 
Recreational and Aboriginal fishing, agriculture, land development, pollution, poorly understood changes 
in marine ecosystems resulting in reduced survival during the marine phase of the life history, invasive 
species in freshwater habitats. 
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Rescue Effect (immigration from an outside source)  
 Status of outside population(s)? Nearby Quebec and New Brunswick populations appear to be 


declining or marginally stable. 
 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? Yes 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Special Concern (Nov 2010) 
 
Status and Reasons for Designation 
Status:  
Special Concern 


Alpha-numeric code:  
Not applicable 


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and the first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean 
as older juveniles and adults. This population breeds in rivers from the Ouelle River (excluded) in the 
western Gaspé Peninsula southward and eastward to the northern tip of Cape Breton. Small (one-sea-
winter) and large (multi-sea-winter) fish have both declined over the last 3 generations, approximately 
34% and 19%, respectively, for a net decline of all mature individuals of about 28%. This recent 3 
generation decline represents a continuation of a decline extending back at least to the 1980s. The 
number of mature individuals remains over 100,000; however, the majority spawn in a single major river 
system, the Miramichi, in New Brunswick. Freshwater habitat quality is a concern in some areas, 
particularly in Prince Edward Island where some remaining populations are maintained by hatchery 
supplementation. Invasive and illegally introduced species, such as smallmouth bass, are a poorly 
understood threat in some freshwater habitats. Poor marine survival is related to substantial but 
incompletely understood changes in marine ecosystems. 
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Not applicable. 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Not applicable. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Eastern Cape Breton population (DU13) 
 


Salmo salar 
Atlantic Salmon 
Eastern Cape Breton population  


Saumon atlantique 
Population de l'est du Cap-Breton 


Range of Occurrence in Canada: Nova Scotia / Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 5 yrs 
 Estimated percent decline in total number of mature individuals in 2007 


versus 1993 (3 generations) 
29 
(based on 5 rivers with 
majority of fish) 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? No 
 Are the causes of the decline understood? No 
 Have the causes of the decline ceased? No 
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence  >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) 1684 km2 
 Observed trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 


 Number of current locations 30 known rivers 
 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Stable 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
Only 5 rivers of 30 included in estimate.  1,150 (2008) 
  
Total 1,150 (2008) 
 
Quantitative Analysis 


 


  
 
Threats (actual or imminent, to populations or habitats) 
Recreational fishing, habitat loss, poorly understood changes in marine ecosystems resulting in reduced 
survival during the marine phase of the life history 
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Rescue Effect (immigration from an outside source)  
 Status of outside population(s)? Nearby Quebec and New Brunswick populations appear to be 


declining or marginally stable. Newfoundland DU 5 is increasing, while DU 4 is declining. 
 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? Yes 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Endangered (Nov 2010) 
 
Status and Reasons for Designation 
Status:  
Endangered 


Alpha-numeric code:  
C1 


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and the first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean 
as older juveniles and adults. This population breeds in Cape Breton Island rivers draining into the 
Atlantic Ocean and Bras d’Or Lakes. The numbers of adults returning to spawn has declined by about 
29% over the last 3 generations; moreover, these declines represent continuations of previous declines. 
The total number of mature individuals in 5 rivers, thought to harbour the majority of the population, was 
only about 1150 in 2008. There is no likelihood of rescue, as neighbouring regions harbour genetically 
dissimilar populations, and the population to the south is severely depleted. A current threat is poor 
marine survival related to substantial but incompletely understood changes in marine ecosystems.  
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Not applicable. Estimated decline is just 
below the threshold for Threatened A2b, with a decline of ~29% over the last 3 generations.  
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable.  
Criterion C (Small and Declining Number of Mature Individuals): Meets Endangered C1. The estimated 
number of mature individuals in 2008, 1150, is based on only 5 of 30 rivers, but these are thought to 
account for the majority of the population and therefore the total is thought to be well below 2500. The 
estimated decline of ~29% over 3 generations corresponds to ~20% over 2 generations. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Nova Scotia Southern Upland population (DU14) 
 
Salmo salar 
Atlantic Salmon 
Nova Scotia Southern Upland population  


Saumon atlantique 
Population des hautes terres du sud de la 
Nouvelle-Écosse 


Range of Occurrence in Canada: Nova Scotia / Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 4 yrs 
 Estimated percent decline in total number of mature individuals from 1993 to 


2007 (3 generations) 
61 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


Unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? No 
 Are the causes of the decline understood? No 
 Have the causes of the decline ceased? No 
 Observed trend in number of populations Declining 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence >20,000 km2 
 Observed trend in extent of occurrence Declining 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) 4280 km2  
 Observed trend in area of occupancy Declining 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 31 known rivers 
 Trend in number of locations Declining 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Declining 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
Only 4 of the 31 rivers included in estimate. 1,427(2008) 
  
Total 1,427(2008) 
 
Quantitative Analysis 


 


  
 
Threats (actual or imminent, to populations or habitats) 
Acidification, habitat loss, recreational fishing, poorly understood changes in marine ecosystems resulting 
in reduced survival during the marine phase of the life history, ecological and genetic interactions with 
escaped domestic Atlantic Salmon. 
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Rescue Effect (immigration from an outside source)  
 Status of outside population(s)? Nearby Nova Scotia and New Brunswick populations appear to be 


declining.  
 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? No 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Endangered (Nov 2010) 
 
Status and Reasons for Designation 
Status:  
Endangered 


Alpha-numeric code:  
A2bce; C1 


Reasons for designation: 
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and the first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean 
as older juveniles and adults. This population breeds in rivers from northeastern mainland Nova Scotia, 
along the Atlantic coast and into the Bay of Fundy as far as Cape Split. Small (one-sea-winter) and large 
(multi-sea-winter) fish have both declined over the last 3 generations by approximately 59% and 74%, 
respectively, for a net decline of all mature individuals of about 61%. Moreover, these declines represent 
continuations of greater declines extending far into the past. During the past century, spawning occurred 
in 63 rivers, but a recent (2008) survey detected juveniles in only 20 of 51 rivers examined. There is no 
likelihood of rescue, as neighbouring regions harbour severely depleted, genetically dissimilar 
populations. The population has historically suffered from dams that have impeded spawning migrations 
and flooded spawning and rearing habitats, and other human influences, such as pollution and logging, 
that have reduced or degraded freshwater habitats. Acidification of freshwater habitats brought about by 
acidic precipitation is a major, ongoing threat, as is poor marine survival related to substantial but 
incompletely understood changes in marine ecosystems. There are a few salmon farms in this area that 
could lead to negative effects of interbreeding or ecological interactions with escaped domestic salmon.  
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Meets Endangered A2b,c,e with a decline of 
61% in the number of mature individuals over the last 3 generations (12 years), in part due to a decline in 
the quality of the habitat due to acid precipitation. Breeding has ceased in half of the rivers since the 
1980s. 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Meets Endangered C1. The number of 
mature individuals in 2008 was 1427 in 4 rivers thought to include the majority of the population, and 
therefore is thought to be well below 2500. The population is declining, with a 2-generation decline of 
~40%. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Inner Bay of Fundy population (DU15) 
 
Salmo salar 
Atlantic Salmon  
Inner Bay of Fundy population  


Saumon atlantique 
Population de l’intérieur de la baie de 
Fundy 


Range of Occurrence in Canada: New Brunswick and Nova Scotia / Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 4 yrs 
 Estimated percent decline in total number of mature individuals over the last 


3 generations (11 years; to 2002)  
NOTE: This value was extracted from the 2006 COSEWIC Status Report on 
the Atlantic Salmon - Inner Bay of Fundy populations. The declining trend did 
not change in 2003 (Gibson et al. 2004) 


> 94% (this is the 
lowest 90% 
confidence limit for the 
healthiest index river)  


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


Unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? No 
 Are the causes of the decline understood? No 
 Have the causes of the decline ceased? No 
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) Unknown; actual area 


of occupancy 
estimated to be no 
more than 9 km² 


 Observed trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 


 Number of current locations 19 known rivers, less 
populations 


 Trend in number of locations Stable 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Declining 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
 <100 (2006) 
  
Total <100 (2006) 
 
Quantitative Analysis 
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Threats (actual or imminent, to populations or habitats) 
Leading marine considerations: interactions with farmed and hatchery salmon (competition with 
escapees; parasite and disease epidemics), ecological community shifts (increased predation by native 
species; lack of forage species), depressed population phenomena (lack of recruits to form effective 
shoals), environmental shifts (regime shift depressing ocean productivity; altered migration routes leading 
to depressed survival), fisheries (excessive illegal and/or incidental catch), and the possibility of 
cumulative interactions among these or more factors. Leading freshwater considerations: interbreeding 
and competition with escaped farm fish, depressed population phenomena (abnormal behaviour due to 
low abundance; inbreeding depression), changes in environmental conditions (climate changes leading to 
premature smolt emigration and decreased freshwater productivity; atmospheric changes increasing 
ultraviolet radiation; increased contaminant concentrations), historical reduction in habitat quality. 
  
Rescue Effect (immigration from an outside source)  
 Status of outside population(s)? Nearby Nova Scotia and New Brunswick populations appear to 


declining.  
 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Unknown 
 Is there sufficient habitat for immigrants in Canada? No 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Endangered (Nov 2010) 
 
Status and Reasons for Designation 
Status:  
Endangered 


Alpha-numeric code:  
C2a(i,ii); D1 


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and the first few years of rearing, but undertakes feeding migrations in the North Atlantic Ocean as older 
juveniles and adults. This population once bred in 32 rivers tributary to the inner Bay of Fundy, from just 
east of the Saint John River, to the Gaspereau River in Nova Scotia; however, spawning no longer occurs 
in most rivers. The population, which is thought to have consisted of about 40,000 individuals earlier in 
the 20th century, is believed to have been fewer than 200 individuals in 2008. Survival through the marine 
phase of the species’ life history is currently extremely poor, and the continued existence of this 
population depends on a captive rearing program. There is no likelihood of rescue, as neighbouring 
regions harbour severely depleted, genetically dissimilar populations. The population has historically 
suffered from dams that have impeded spawning migrations and flooded spawning and rearing habitats, 
and other human influences, such as pollution and logging, that have reduced or degraded freshwater 
habitats. Current threats include extremely poor marine survival related to substantial but incompletely 
understood changes in marine ecosystems, and negative effects of interbreeding or ecological 
interactions with escaped domestic salmon from fish farms. The rivers used by this population are close 
to the largest concentration of salmon farms in Atlantic Canada. 
 
Applicability of Criteria 
Criterion A Not applicable, the population declined from about 40,000 earlier in the 20th century to about 
250 individuals in 1999. 
Criterion B: Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Meets Endangered, C2a(i,ii), based on 
an inferred continuing decline in numbers of mature individuals, and population fragmentation that has 
resulted in no population estimated to contain more than 250 individuals and for which at least 95% of 
mature individuals are contained within a single population (Big Salmon River). 
Criterion D (Very Small Population or Restricted Distribution): Meets Endangered, D1 (less than 250 
mature individuals). The 2003 fall spawning estimate was less than 100 adults, and the most likely 
estimate was 50-75. 
Criterion E (Quantitative Analysis): Not applicable. 
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TECHNICAL SUMMARY - Outer Bay of Fundy population (DU16) 
 
Salmo salar 
Atlantic Salmon 
Outer Bay of Fundy population  


Saumon atlantique 
Population de l’extérieur de la baie de Fundy 


Range of Occurrence in Canada: New Brunswick / Atlantic Ocean 
 
Demographic Information 


 


 Generation time (average age of parents in the population) 4 yrs 
 Estimated percent decline in total number of mature individuals in 2007 


versus 1993 (3 generations) 
64 


 [Projected or suspected] percent [reduction or increase] in total number of 
mature individuals over the next [10 or 5 years, or 3 or 2 generations]. 


unknown 


 [Observed, estimated, inferred, or suspected] percent [reduction or increase] 
in total number of mature individuals over any [10 or 5 years, or 3 or 2 
generations] period, over a time period including both the past and the future. 


N/A 


 Are the causes of the decline clearly reversible? No 
 Are the causes of the decline understood? No 
 Have the causes of the decline ceased? No 
 Observed trend in number of populations Stable 
 Are there extreme fluctuations in number of mature individuals? No 
 Are there extreme fluctuations in number of populations? No 
 
Extent and Area Information 


 


 Estimated extent of occurrence  >20,000 km2 
 Observed trend in extent of occurrence Stable 
 Are there extreme fluctuations in extent of occurrence? No 
 Index of area of occupancy (IAO) 6928 km2 
 Observed trend in area of occupancy Stable 
 Are there extreme fluctuations in area of occupancy? No 
 Is the total population severely fragmented? No 
 Number of current locations 17 known rivers 
 Trend in number of locations Declining 
 Are there extreme fluctuations in number of locations? No 
 Trend in [area and/or quality] of habitat Declining 
 
Number of Mature Individuals (in each population) 
Population N Mature Individuals 
Only 4 rivers included in estimate. 7,584 (2008) 
  
Total 7,584 (2008) 
 
Quantitative Analysis 


 


  
 
Threats (actual or imminent, to populations or habitats) 
Recreational fishing, habitat loss, genetic and ecological interactions with escaped domestic Atlantic 
Salmon, poorly understood changes in marine ecosystems resulting in reduced survival during the marine 
phase of the life history. 
  
Rescue Effect (immigration from an outside source)  
 Status of outside population(s)? Nearby Nova Scotia and New Brunswick populations appear to 


declining.  
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 Is immigration known? No 
 Would immigrants be adapted to survive in Canada? Likely 
 Is there sufficient habitat for immigrants in Canada? No 
 Is rescue from outside populations likely? No 
 
Current Status 
COSEWIC: Endangered (Nov 2010) 
 
Status and Reasons for Designation 
Status:  
Endangered 


Alpha-numeric code:  
A2b 


Reasons for designation:  
This species requires rivers or streams that are generally clear, cool and well-oxygenated for reproduction 
and the first few years of rearing, but undertakes lengthy feeding migrations in the North Atlantic Ocean 
as older juveniles and adults. This population breeds in rivers tributary to the New Brunswick side of the 
Bay of Fundy, from the U.S. border to the Saint John River. Small (one-sea-winter) and large (multi-sea-
winter) fish have both declined over the last 3 generations, approximately 57% and 82%, respectively, for 
a net decline of all mature individuals of about 64%; moreover, these declines represent continuations of 
greater declines extending far into the past. There is no likelihood of rescue, as neighbouring regions 
harbour severely depleted, genetically dissimilar populations. The population has historically suffered 
from dams that have impeded spawning migrations and flooded spawning and rearing habitats, and other 
human influences, such as pollution and logging, that have reduced or degraded freshwater habitats. 
Current threats include poor marine survival related to substantial but incompletely understood changes in 
marine ecosystems, and negative effects of interbreeding or ecological interactions with escaped 
domestic salmon from fish farms. The rivers used by this population are close to the largest concentration 
of salmon farms in Atlantic Canada.  
 
Applicability of Criteria 
Criterion A (Decline in Total Number of Mature Individuals): Meets Endangered A2b. The 3-generation 
decline in overall numbers of mature salmon is 64% and the decline in large (multi-seawinter) salmon is 
82% 
Criterion B (Small Distribution Range and Decline or Fluctuation): Not applicable. 
Criterion C (Small and Declining Number of Mature Individuals): Not applicable. 
Criterion D (Very Small Population or Restricted Distribution): Not applicable. 
Criterion E (Quantitative Analysis): Not applicable. 
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COSEWIC HISTORY 
The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) was created in 1977 as a result of 
a recommendation at the Federal-Provincial Wildlife Conference held in 1976. It arose from the need for a single, 
official, scientifically sound, national listing of wildlife species at risk. In 1978, COSEWIC designated its first species 
and produced its first list of Canadian species at risk. Species designated at meetings of the full committee are 
added to the list. On June 5, 2003, the Species at Risk Act (SARA) was proclaimed. SARA establishes COSEWIC 
as an advisory body ensuring that species will continue to be assessed under a rigorous and independent 
scientific process. 


 
COSEWIC MANDATE 


The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) assesses the national status of wild 
species, subspecies, varieties, or other designatable units that are considered to be at risk in Canada. Designations 
are made on native species for the following taxonomic groups: mammals, birds, reptiles, amphibians, fishes, 
arthropods, molluscs, vascular plants, mosses, and lichens. 


 
COSEWIC MEMBERSHIP 


COSEWIC comprises members from each provincial and territorial government wildlife agency, four federal 
entities (Canadian Wildlife Service, Parks Canada Agency, Department of Fisheries and Oceans, and the Federal 
Biodiversity Information Partnership, chaired by the Canadian Museum of Nature), three non-government science 
members and the co-chairs of the species specialist subcommittees and the Aboriginal Traditional Knowledge 
subcommittee. The Committee meets to consider status reports on candidate species.  
 


DEFINITIONS 
(2010) 


Wildlife Species  A species, subspecies, variety, or geographically or genetically distinct population of animal, 
plant or other organism, other than a bacterium or virus, that is wild by nature and is either 
native to Canada or has extended its range into Canada without human intervention and 
has been present in Canada for at least 50 years.  


Extinct (X) A wildlife species that no longer exists. 


Extirpated (XT) A wildlife species no longer existing in the wild in Canada, but occurring elsewhere. 


Endangered (E) A wildlife species facing imminent extirpation or extinction.  


Threatened (T) A wildlife species likely to become endangered if limiting factors are not reversed.  


Special Concern (SC)* A wildlife species that may become a threatened or an endangered species because of a 
combination of biological characteristics and identified threats.  


Not at Risk (NAR)** A wildlife species that has been evaluated and found to be not at risk of extinction given the 
current circumstances.  


Data Deficient (DD)*** A category that applies when the available information is insufficient (a) to resolve a 
species’ eligibility for assessment or (b) to permit an assessment of the species’ risk of 
extinction. 


  


* Formerly described as “Vulnerable” from 1990 to 1999, or “Rare” prior to 1990. 


** Formerly described as “Not In Any Category”, or “No Designation Required.” 


*** Formerly described as “Indeterminate” from 1994 to 1999 or “ISIBD” (insufficient scientific information on which 
to base a designation) prior to 1994. Definition of the (DD) category revised in 2006. 
 


]  
 


The Canadian Wildlife Service, Environment Canada, provides full administrative and financial support to the 
COSEWIC Secretariat. 
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WILDLIFE SPECIES INFORMATION 
 


Name and classification  
 
Class: Osteichthyes / Actinopterygii 
Order: Salmoniformes 
Family: Salmonidae 
Latin binomial: Salmo salar L. 
Designatable Unit: See DU Section 
Common species names: 
English – Salmon, ouananiche (non-anadromous life history form) 
French – Saumon atlantique 
Other common names exist for various forms and life history stages of the species (e.g., 
see Froese and Pauly 2004). 


 
Morphological descriptioni 
 


The most complete morphological description of Atlantic Salmon can be found in 
Scott and Crossman (1973) where it is described as having a ‘trout-like’ body with an 
average length of about 18 inches (457 mm), somewhat compressed laterally, with the 
greatest body depth usually at the dorsal fin origin or slightly posterior to it. The 
anadromous salmon has a blue-green back, silvery sides and a white belly (Carcao 
1986). There are several X-shaped and round spots mostly above the lateral line 
(Carcao 1986). When a marine salmon re-enters freshwater it loses the silvery guanine 
coat replacing it with hues of greenish or reddish brown and large spots that are edged 
with white (Scott and Crossman 1973, Carcao 1986). Juvenile salmon, or parr, display 
‘parr marks’ (pigmented vertical bands), with a single red spot between each parr mark 
along the lateral line (Scott and Crossman 1973). When parr are ready to migrate to 
sea, they are known as smolts. At this stage the parr marks are lost and the fish 
become silvery (Scott and Crossman 1973).  


 
Spatial population structureii 
 


A well-known characteristic of Atlantic Salmon is that mature adults generally 
return to their natal streams to spawn (recently reviewed in Hendry et al. 2004). 
However, some salmon do stray, spawn successfully, and produce offspring that are 
capable of surviving to spawn in later years. Analyses of molecular genetic variation can 
help determine the extent of reproductive isolation among salmon from different 
locations and hence the potential for adaptive differences to accrue (Waples 1991). 
Analyses of molecular genetic variation can also help identify highly divergent lineages 
that may have accumulated substantial genetic differences over long periods of 
reproductive isolation (Utter et al.1993).  


 
A variety of studies of genetic variation within and among Atlantic Salmon 


populations have been carried out. Most have involved sample collections from several 
rivers from one or two regions, and a few have included collections from one or two 
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rivers from several or all regions. These studies have all shown some degree of 
population structuring and genetic differentiation. They also suggest that individual 
rivers and in some cases even tributaries represent relatively independent demographic 
units.  
 


The most informative genetic analysis of Atlantic Salmon populations in Quebec, 
New Brunswick and Labrador is that carried out by Dionne et al. (2008). Using a 
combination of landscape genetics and hierarchical analysis of genetic variance they 
identified seven regional groups (1: Ungava; 2: Labrador; 3: Lower North Shore; 4: 
Higher North Shore; 5: Quebec City; 6: Southern Quebec; 7: Anticosti; Figure 1) and 
showed that genetic variance among rivers within regions (2.02%) was less than 
variance among regions (2.54%). The extent of genetic differentiation among rivers from 
different regions was on average double that observed among rivers within any given 
region, although genetic differences between most pairs of rivers within regions were 
still statistically significant. Genetic divergence among populations and regions was 
correlated with coastal distance among rivers and degree of difference in temperature 
regime. In another study, Dionne et al. (2007) found that salmon appear to show some 
local adaptation in the form of genetic variation in MHC genes that is correlated with 
latitudinal changes in temperature regimes, which in turn are thought to drive clines in 
pathogen diversity.  


 
Recent work in insular Newfoundland revealed genetic differentiation within rivers, 


primarily between anadromous and non-anadromous life history forms, but also among 
anadromous forms within relatively small watersheds (<1000 km2) (mean FST = 0.015-
0.019, P < 0.05) for all pair-wise comparisons) (Adams 2007) (Figure 2). Adams (2007) 
did pair-wise comparisons of eight rivers in southern Labrador (Eagle River and south) 
and found a mean FST of 0.017 (P < 0.001). The divergence among rivers seemed to be 
influenced by river size. Divergence among several subsets of rivers (e.g., Alexis River 
and proximate rivers) was lower than expected, with no significant differences in 
multiple pair-wise comparisons. An examination of within-river structure by Dionne et al. 
(2009a) suggested significant within-river population structure. However, the degree 
was highly variable among rivers.  


 
The influences of temporal variation, effective population size, life history variation, 


and local adaptation on gene flow among rivers and regions of Newfoundland and 
Labrador have also been examined (Palstra et al. 2007) (Figure 3). These authors 
demonstrated temporal stability across multiple generations and also suggested that 
metapopulation dynamics might be important in maintaining stability in smaller 
populations. Palstra et al. (2007) also suggested that the magnitude and directionality of 
gene flow among populations is variable and may even reverse direction when moving 
from contemporary to evolutionary time scales. Their work also suggested some level of 
correlation in life history and demographic attributes, and genetic population structure. 


  
Verspoor (2005) reported that “variation among loci was highly heterogeneous at 


all polymorphic loci” for samples taken across Atlantic Canada, but did not provide 
information on specific pair-wise comparisons. King et al. (2001), in a hierarchical gene 
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diversity analysis, partitioned variance among provinces or states, among rivers within 
provinces or states, and within rivers. The proportion of variance associated with 
among-river comparisons was 2.99% (within province or state), as opposed to 5.28% 
among countries in Europe. Pair-wise tests for significant differences among 
populations (rivers) were not provided. Bootstrap analyses were used by McConnell et 
al. (1997) to test for pair-wise differences among sample collections from different rivers 
for three different genetic distance measures, Roger’s modified genetic distance, allele 
sharing genetic distance, and Goldstein’s (δμ)2 distance. All pair-wise estimates of 
Roger’s distance and nearly all estimates of allele sharing genetic distance were 
significant, but very few estimates of Goldstein’s (δμ)2 distance were significant; most of 
these involved the Gander River, Newfoundland. Again, only a few rivers in each region 
were surveyed in this study.  


 
Verspoor (2005) presented the most geographically comprehensive study 


published to date, and included multiple river populations from multiple regions 
(Newfoundland and Labrador, Quebec, Gulf, and Maritimes). In this study, variation was 
surveyed at 23 allozyme loci, of which 15 were informative (genetically variable). Multi-
Dimensional Scaling analyses (Figure 4), and neighbour joining trees (Figure 5), both 
based on Nei’s DA distance, suggested the presence of six large-scale groupings of 
Atlantic Salmon in Eastern Canada: Labrador and Ungava, Gulf of Saint Lawrence, 
Newfoundland (excluding Gulf rivers), Atlantic Shore/Southern Upland of Nova Scotia, 
inner Bay of Fundy (iBoF), and outer Bay of Fundy (oBoF). Labrador and Ungava rivers 
grouped together, as did salmon from Newfoundland, excluding those from rivers that 
drain into the Gulf of Saint Lawrence. Generally speaking, salmon from the Atlantic 
coast of Nova Scotia (Southern Upland) clustered together and were distinct from all 
other samples analyzed, as were salmon from the inner Bay of Fundy. Many of the 
regional groupings identified above have also been reported in other studies, involving 
different molecular markers. Verspoor et al. (2002) identified an mtDNA haplotype in 
multiple inner Bay of Fundy rivers, at moderate to high frequency, that was completely 
absent in outer Bay of Fundy samples. In a recently expanded, though not yet published 
analysis of mtDNA in Atlantic salmon from Eastern Canada, Verspoor also noted the 
complete absence of the inner Bay mtDNA haplotype in 16 rivers of the Southern 
Upland. Verspoor et al. (2002) also identified an mtDNA haplotype in nearly all surveyed 
Southern Upland rivers that was absent in samples from all other surveyed salmon 
populations in Eastern Canada.  


 
Spidle et al. (2003) and King et al. (2001), in surveys of variation in largely 


overlapping suites of microsatellites, found the inner Bay and Southern Upland 
populations included in the analysis to be highly distinct from all other populations 
analyzed (Figure 6). In a UPGMA tree of microsatellite-based pair-wise estimates of 
Roger’s genetic distance (McConnell et al. 1997), the 10 Southern Upland populations 
all clustered together, as did Stewiacke and St. Croix, NS populations (two inner Bay 
populations). The Gaspereau River again grouped separately from all other rivers, a 
likely result of a population bottleneck and rapid recent genetic drift.  
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Substantial evidence also exists for the distinctiveness of Newfoundland 
populations relative to other North American salmon populations in microsatellite allele 
(Spidle et al. 2003, King et al. 2001) and mtDNA haplotype (King et al. 2000) 
frequencies. Particularly notable are the presence of ‘European’ haplotypes in northeast 
coast Newfoundland populations, suggesting some post-glacial colonization of this area 
from European refugial populations.  


 
Few surveys included samples from Labrador, and even fewer considered samples 


from Ungava (but see Fontaine et al. 1997 and Dionne et al. 2008). King et al. (2001) 
and Spidle et al. (2003) identified the Labrador populations as highly distinct from other 
populations. Adams (2007) compared samples from eight rivers in southern Labrador to 
four rivers from northeastern Newfoundland and found evidence of divergence at 10 
microsatellite loci (FST = 0.021). The divergence, however, was similar to comparisons 
between insular Newfoundland rivers.  


 
Non-genetic data support much of the broad-scale population structure inferred 


from the genetic data. For example, Chaput et al. (2006a) examined variation in life 
histories across the Canadian range of the species, including smolt age, small and large 
salmon proportions in returns, sea-age at maturity, proportion of small and large 
females, and fork length of small and large fish. This study was able to demonstrate 
clusters of populations with similar life history variation. For example, one clear 
differentiation was the dominance of grilse (one-sea-winter age at maturity) spawners in 
insular Newfoundland versus MSW-dominated populations in other areas. Populations 
also clustered based on smolt age and at-sea growth. Schaffer and Elson (1975) and 
Hutchings and Jones (1998) also demonstrated clear divergence in sea-age at maturity 
and size across regions. 


 
Morphology and meristics have also been used to define salmon stocks in the 


North Atlantic. Claytor and MacCrimmon (1988) and Claytor et al. (1991) were able to 
show regional differentiation based on morphology, but meristic metrics were less 
successful. They concluded that insular Newfoundland, Labrador/Quebec, and the 
Maritime populations represented three very distinct regions. They also suggested, but 
with less certainty, that sub-structuring was likely in the Maritime regions.  
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Figure 1. Posterior probabilities for each Atlantic Salmon river-specific population belonging to each of the seven 
regional groups in Quebec and Labrador identified by landscape genetics analysis. The white area 
denotes a 90-100% probability that populations belong to their respective regional group. (a) Map of the 
river-specific populations included in the analysis. (b) Regional group 1: ‘Ungava’ (3 Rivers); (c) Regional 
group 2: ‘Labrador’ (7 rivers); (d) Regional group 3: ‘Lower North Shore’ 4 rivers); (e) Regional group 4: 
‘Higher North Shore’ (10 rivers); (f) Regional group 5: ‘Quebec City’ (6 rivers); (g) Regional group 6: 
‘Southern Quebec’ (18 rivers); (h) Regional group 7: ‘Anticosti’ (3 rivers) (Dionne et al. 2008). 
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Figure 2. Multidimensional scaling plot based in Nei’s unbiased distance for multiple samples taken from 4 
Newfoundland Rivers and 8 Labrador rivers. (1) Northwest River Salmon, (2) Northwest Pond ouananiche 
(non-anadromous form), (3) Endless Lake ouananiche, (4) Rocky River ouananiche Sample 1, (5) Rocky 
River salmon, (6) Rocky River smolt, (7) Little Salmonier River salmon, (8) Little Salmonier River 
juveniles, (9) Rocky River ouananiche sample 2, (10) Indian Bay Big Pond salmon, (11) Moccasin Pond 
ouananiche, (12) Wings Pond ouananiche, (13) Third Pond ouananiche, (14) Indian Bay Big Pond smolt, 
(15) Indian Bay Big Pond ouananiche, (16) Hungry Brook juveniles, (17) Eagle River, (18) Sandhill River, 
(19) St. Lewis River, (20) Alexis River, (21) Shinney’s Brook, (22) Black Bear River, (23) Paradise River, 
(24) Reed Brook (Adams 2007).  
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Figure 3. Multidimensional scaling plot for 20 rivers in Newfoundland and Labrador, using the first two dimensions 
that capture 68% of the genetic variation. ENR English River, WAB Western Arm Brook, TNR Terra Nova 
River, MIB Middle Brook, GAR Gander River, FBB Flat Bay Brook, ROR Robinsons River, HLR Highland 
River, CRR Crabbes River, COR Conne River, SWB Southwest Brook, SMB Simmins Brook, BDN Baye 
Du Nord River, NWB Northwest Brook, NEB Northeast Brook, BBR Biscay Bay River, NEP Northeast 
River Placentia, NET Northeast Brook Trepassey, STR Stoney River (Palstra et al. 2007).  
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Figure 4. Allozyme variation in Canadian Atlantic Salmon populations. A, map showing locations of 53 rivers that 
were included in a multilocus allozyme study (Verspoor 2005). B, list of rivers. C, multidimensional scaling 
plot for 48 rivers based on Nei’s DA genetic distance. Large-scale groupings of Atlantic Salmon 
populations proposed by Verspoor (2005) are indicated. Modified from Verspoor (2005).  
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Figure 5. Neighbour-joining dendrogram based on allozyme data using Nei’s genetic distance, for 48 Canadian 


rivers (Verspoor 2005). See Figure 4 for regional groupings, river numbers are congruent. 
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Figure 6. Multidimensional scaling plot based on microsatellite data for 16 rivers in Canada (Newfoundland (NF), 
Quebec (QB), Nova Scotia (NS), New Brunswick (NB) and Maine (ME, MEL)). NF1 Conne, NF2 Gander, 
ME1,2,3,4 (Maine), NS1 Stewiacke, NS2 Gold, QB1 St. Jean, QB2 Saguenay, NB1 Naswaak, NB2 
Miramichi, MEL1,2 (Maine Landlocked), LB1 Sandhill, LB2 Michaels (King et al. 2001). 


 
 


DESIGNATABLE UNITS 
 


COSEWIC guidelines state that “a population or group of populations may be 
recognized as a DU if it has attributes that make it “discrete” and evolutionarily 
“significant” relative to other populations”. Evidence of discreteness can include 
“inherited traits (e.g. morphology, life history, behaviour) and/or neutral genetic markers 
(e.g. allozymes, DNA microsatellites…” as well as large disjunctions between 
populations, and occupation of different eco-geographic regions. 


 
The well-known homing behaviour of Atlantic Salmon, as well as the 


morphological, life history, behavioural and molecular genetic data cited above, all 
indicate that the criterion of ‘discreteness’ is routinely satisfied at the level of rivers (as 
representative of discrete breeding populations), and indeed in some cases may be met 
at the level of tributaries within river drainages. Since Atlantic Salmon are believed to 
have spawned in ~700 rivers in Canada, this could suggest the possibility of a huge 
number of DUs; however, the second criterion of ‘evolutionary significance’ needs to be 
considered as well. The COSEWIC guidelines suggest four criteria for ‘significance’, 
three of which may be applicable to Atlantic Salmon.  
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The first ‘significance’ criterion is “evidence that the discrete population or group 
of populations differs markedly from others in genetic characteristics thought to reflect 
relatively deep intraspecific phylogenetic divergence”. This criterion is met for Atlantic 
Salmon at the ocean basin scale: a variety of molecular genetic data indicate that North 
American populations of Atlantic Salmon are divergent from European populations (e.g., 
King et al. 2000, 2001, Verspoor 2005). This deep split between eastern and western 
Atlantic Salmon populations is, however, of little relevance for assigning DUs of 
Canadian populations, except perhaps in one case. Atlantic Salmon populations in 
northeastern Newfoundland (DU 3, below) show the presence of ‘European’ mtDNA 
genotypes that do not naturally occur in any salmon populations to the south, 
suggesting that post-glacial colonization of this part of Newfoundland was in part from 
Europe (King et al. 2000). Apart from the mtDNA data for DU 3, there is little evidence 
of deep genetic distinctions (in neutral markers) among groups of Atlantic Salmon 
populations in Canada. The lack of evidence may in part be due to the relative lack of 
geographically comprehensive studies of genetic variation among Atlantic Salmon 
populations in Canada. Most studies have only sampled a portion of the Canadian 
range. The most geographically extensive genetic study to date is that of Verspoor 
(2005), which examined allozyme variation in 53 populations spanning most of the 
Canadian range. Verspoor (2005) suggested that the allozyme data supported the 
presence of six major population groups of salmon; however, the distinctions between 
groups were not large, and were not supported by statistical criteria (Figures 4 and 5). 


 
The second ‘significance’ criterion of relevance is “persistence of the discrete 


population or group of populations in an ecological setting unusual or unique to the 
wildlife species, such that it is likely or known to have given rise to local adaptations”. As 
for discreteness, there is abundant evidence of varying local adaptations in Atlantic 
Salmon. Since Atlantic Salmon spend the first one to several years of their life in fresh 
water, many adaptations reflect local or regional variation in freshwater habitat attributes 
including, but not limited to, temperature, length of growing season, and pH. Other 
potentially adaptive variation includes variation among populations in the proportions of 
populations maturing as precocious male parr, or as one-sea-winter (1SW) or multi-sea-
winter (MSW) salmon. Additional adaptive variation may include varying migration 
routes to distant ocean feeding grounds. At the molecular level, Dionne et al. (2007) 
found evidence of latitudinal clines in genetic variation at MHC loci, which they 
interpreted as evidence of adaptation to latitudinally varying assemblages of parasites.  


 
Past attempts to artificially enhance local salmon populations by stocking them 


with hatchery-bred salmon derived from other populations have provided indirect 
evidence of local adaptation. For example, Ritter (1975) showed that the performance of 
hatchery-bred Atlantic Salmon stocked as smolts in rivers varied dramatically depending 
on the geographic distance between the ‘source’ populations (which were in the Gulf of 
St. Lawrence) and the ‘destination’ rivers in which they were stocked. Catches of 
salmon, both in distant marine fisheries and in local fisheries in or around the stocked 
river itself, were much lower when the salmon were stocked in rivers distant from the 
source rivers than when they were stocked in nearby rivers (Figure 7). Ritter (1975) 
concluded that the salmon did poorly when stocked outside their home region because 
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of a mismatch between their adaptations and the locations in which they were stocked. 
Similarly, two reports on the status of Atlantic Salmon populations in Maine concluded 
that years of stocking of Maine rivers from several Canadian populations had not 
significantly eroded the genetic distinctiveness of a number of Atlantic Salmon 
populations in Maine, presumably because the stocked salmon were maladapted to 
local conditions (National Research Council 2002, 2004). 


 
 


 
 


Figure 7. Recovery rates for stocked Atlantic Salmon versus distance from the native river. Shown are total 
recovery rates (both distant water ocean fisheries and in- or near-river terminal fisheries) for Atlantic 
Salmon stocked as smolts in rivers at varying distances from their native river. The results for distant 
water ocean fisheries and in- or near-river terminal fisheries are similar when analyzed separately 
(results not shown). Analysis of data from Ritter (1975) courtesy of C. Havie and P. O’Reilly. 


 
 
The various lines of evidence cited above all indicate that Atlantic Salmon 


populations are locally adapted, and that they are therefore not ecologically 
exchangeable at some spatial scales. The difficulty lies in determining what those 
spatial scales are, or where differences among populations become great enough to 
merit status as DUs. Although it does not directly address this issue, the third 
COSEWIC ‘significance criterion of relevance to Atlantic Salmon may be of some help. 
It refers to “evidence that the loss of the discrete population or group of populations 
would result in an extensive gap in the range of the wildlife species in Canada”. Many of 
the DUs proposed below represent a sizable fraction of the species’ range in Canada, 
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as well as showing some attributes of distinctiveness, and those DUs that are relatively 
small in area tend to have particularly strong evidence of genetic or ecological 
distinctiveness. It can be argued that the loss of any one of these units would represent 
a substantial loss of diversity within Atlantic Salmon in Canada. 


 
Among the factors considered were genetic divergence, life history and 


morphometric variation, and geographic separation. As noted above, neutral genetic 
markers alone are not sufficient to define DUs, but they can, however, provide 
information on relative levels of gene flow among populations. Life history variation that 
was considered included data such as smolt age, sea age at maturity, run timing, 
migratory route, proportion female, and mean length at various life stages. Geographic 
separation was generally considered significant for major divisions such as insular 
Newfoundland versus mainland Canada, or north and south of the Gulf of St. Lawrence.  


 
DU boundaries in Quebec and Labrador were guided in large part by the results of 


the extensive study conducted by Dionne et al. (2008). Using data from 13 microsatellite 
loci on salmon from 51 rivers, they used a combination of hierarchical and landscape 
genetic analyses in an effort to disentangle the relative influences of a range of factors 
(temperature, latitude, ‘coastal distance’ [from the southernmost population, the 
Miramichi], ‘migration tactic’ [shorter migrating 1SW vs. longer migrating MSW salmon], 
an index of the ‘difficulty of upstream migration’, and stocking history) on genetic 
structure of Atlantic Salmon populations in the Quebec-Labrador region. They identified 
seven regional groupings of Atlantic Salmon, which have been adopted as DUs. 
Temperature and distance, both between rivers and from the southern boundary of 
the study area, emerged as key determinants of the genetic structure of Atlantic 
Salmon populations. The influence of distance from the south was suggested to be 
the “historical footprint of the North American colonization process” from a glacial 
refugium southward of the contemporary range. In other words, historical effects dating 
from early post-glacial colonization remain evident in contemporary population structure. 
Importantly, evidence of dispersal was detected, both within and among population 
groupings, but genetic differentiation between rivers was lower for dispersal within 
population groups than it was for similar levels of dispersal between population groups. 
This observation led the authors to hypothesize that gene flow (as opposed to dispersal) 
between population groups is constrained by differing thermal regimes which promote 
local adaptation within groups.  


 
The Department of Fisheries and Oceans (DFO) has previously defined 28 


Conservation Units (CUs) for Atlantic Salmon (DFO and MRNF 2008; Figure 8); 
whereas, 16 DUs are recognized (Figure 9). Despite the difference in the numbers of 
DUs and CUs, and the fact that the DUs were developed independently, the 16 DUs 
share many features with the 28 CUs. The majority of boundaries between DUs 
coincide with CU boundaries. Nine DUs (1, 3, 5, 6, 9, 11, 14, 15, 16) correspond to 
(differently numbered) CUs. Two DUs (4, 13) each comprise two CUs. One DU (2) 
combines two very large and one very small CU in Labrador, and unlike the CUs, 
extends into Quebec. Three DUs within Quebec have different boundaries than the CUs 
in the same area and together include five CUs and parts of two others. DU 12 (Gaspé-
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Southern Gulf of St. Lawrence) comprises all of six CUs, and part of another. 
The similarities between DUs and CUs reflects the similarity of the definition used 
for CUs (“groups of individuals likely exhibiting unique adaptations that are largely 
reproductively isolated from other groups, and that may represent an important 
component of a species’ biodiversity”; DFO and MRNF 2008) to the criteria used by 
COSEWIC to recognize DUs. The differences largely reflect two factors: the availability 
of newer data, particularly those in Dionne et al. (2008), which formed the basis for 
decisions about DU structure in the Quebec-Labrador region, and an operational 
strategy of lumping CUs within DUs when evidence supporting splitting was judged to 
be weak. The relatively large DU 2 (Labrador) and DU 12 (Gaspé – Southern Gulf of 
St. Lawrence) reflect this strategy of lumping CUs in the absence of strong data for 
splitting. The structure for these large DUs may require refinement in the future as more 
data become available. In the following descriptions, DUs are cross-referenced with 
DFO CUs and Salmon Fishing Areas, and Quebec Fishing Zones. A tabular comparison 
of DU characteristics is presented in Table 1.  


 


 
 


Figure 8. Conservation Units (CUs) proposed by the Department of Fisheries and Oceans for Atlantic Salmon (DFO 
and MRNF 2008). 
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Figure 9. Proposed designatable units (DU) for Atlantic Salmon in eastern Canada. 
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Designatable Unit 1 – Nunavik (Quebec fishing area designation - Q11; CU 1) 
 


This DU extends from the tip of Labrador (approximately 60°29’ N, 64°40’ W) west 
along Ungava Bay to the western extent of the species’ range, and represents the most 
northerly known populations of Atlantic Salmon in North America. Atlantic Salmon in this 
unit are geographically disjunct from southern populations with a substantial distance 
between these populations and those along the Labrador coast (~650 km; limited 
survey work and Aboriginal traditional knowledge suggest there are no self-sustaining 
populations between DU 1 and DU 2). Some portions of the Ungava populations also 
appear to have local migratory patterns (Power 1969, Robitaille et al. 1986), while 
others range broadly (Power et al. 1987). Genetic data suggest that these populations 
are distinct from their nearest neighbours and there is little genetic evidence of straying 
between Ungava and other regions (Fontaine et al. 1997, Dionne et al. 2008). There 
have been no known stocking events in this DU. 


  
Designatable Unit 2 – Labrador (Salmon Fishing Areas – 1, 2, 14a, and 5 rivers of 
Quebec fishing area – Q9; CUs 2, 3 and part of 26) 
 


This DU extends from the northern tip of Labrador (approximately 60°29’ N, 64°40’ 
W) south along the coast of Labrador to the Napitipi River in Quebec. Given the large 
size of this geographic region there is substantial potential for smaller regional 
groupings within the DU, particularly in the Lake Melville area. However, the available 
information only supports a clear separation from other regions at the southern portion 
of the DU. Within DU 2, genetic data suggest reasonable potential for gene flow and 
hence re-colonization throughout much of the southern portion of the unit (King et al. 
2001, Verspoor 2005, Adams 2007 (FST = 0.017), Dionne et al. 2008). There is 
evidence from tagging studies, however, that salmon from the southern portion of this 
unit do not migrate north of Lake Melville (Anderson 1985, Reddin and Lear 1990). 
Within-unit comparisons showed weak differentiation between northern and southern 
rivers where pair-wise heterogeneity was calculated (King et al. 2001). Verspoor (2005) 
did not detect a pattern of differentiation between northern and southern Labrador 
samples. However, the only sample from Lake Melville (Cape Caribou) was significantly 
different from the other Labrador samples and suggests the potential for a separate DU 
at Lake Melville. Unfortunately the Cape Caribou sample was comprised only of a small 
sample of parr and thus other supporting information is required to justify the creation of 
a separate DU for Lake Melville. The DU 2 populations did show significant divergence 
from other nearby DUs including DU 7 (Eastern North Shore) (Dionne et al. 2008) and 
the insular Newfoundland DUs (FST = 0.021; Adams 2007). 


 
The salmon in DU 2 also appear to have variable life histories with no clear pattern 


across the DU (Chaput et al. 2006a). They show significant life history divergence from 
the nearby DUs of insular Newfoundland and the eastern North Shore of Quebec 
(Chaput et al. 2006a) (MSW versus grilse populations). There have been no known 
stocking events in this DU.  
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Designatable Unit 3 – Northeast Newfoundland (Salmon Fishing Areas 3-8; CU 4) 
 


This DU extends from the northern tip of Newfoundland (approximately 51°37’ N, 
55°25’ W) south and east along the northeast coast of the Island to the southeast tip of 
the Avalon Peninsula (approximately 46°38’ N, 53°10’ W). The salmon of the northeast 
coast of Newfoundland are unique in North America, in that they appear to have genetic 
profiles intermediate to European and North American salmon (King et al. 2000). 
Genetic data also suggest that there are distinct differences between salmon 
populations in DU 3 and salmon populations in both Labrador, and southern and 
western Newfoundland (Verspoor 2005, Adams 2007, Palstra et al. 2007). The salmon 
in DU 3 also exhibit life history variation distinct from other nearby DUs (Chaput et al. 
2006). Mean age of smoltification was intermediate between Labrador and the rest of 
insular Newfoundland (3-5 years versus 5-7 in Labrador and 2-4 in southern 
Newfoundland DUs), and a high proportion of grilse were relatively small 1SW females. 
This portion of the Canadian range also has the highest incidence of repeat spawners. 
Juveniles in this DU make heavy use of lacustrine habitat for rearing (e.g., Hutchings 
1986). The Exploits and Terra Nova Rivers were stocked extensively in the 1980s and 
90s after new habitat was made accessible with fishways (Mullins et al. 2003).  


 
Designatable Unit 4 – South Newfoundland (Salmon Fishing Areas 9-12; CUs 5, 6) 
 


This DU extends from the southeast tip of the Avalon Peninsula, Mistaken Point 
(approximately 46°38’ N, 53°10’ W) westward along the south coast of Newfoundland to 
Cape Ray (approximately 47°37’ N, 59°19’ W). Unlike DU 3, freshwater habitat in DU 4 
tends to have relatively low pH values (5.0-6.0). Genetic data suggest that populations 
along this coast have reduced gene flow among local rivers and between DU 4 and 
other regions of the Island (Palstra et al. 2007). Adams (2007) also demonstrated 
significant genetic differences between two rivers from DU 3 and two rivers found on 
the southern Avalon (southeastern DU 4) using a suite of 10 microsatellite markers. 
Like Palstra et al. (2007), Verspoor (2005) found significant genetic differentiation 
among south coast rivers, but there did not appear to be a geographic pattern to the 
divergence. The relatively high levels of population structure in DU 4, as evidenced 
by the substantially higher interregional FST values on the south coast of the Island 
reported by Palstra et al. (2007), suggest potential subdivision of this DU in the future. 


 
Salmon in DU 4 also experience substantially different ocean conditions than 


fish in DUs 2-3, entering an area influenced by the Gulf Stream versus the Labrador 
Current. Population trends for south coast rivers also appear to be distinct from the 
other DUs in Newfoundland. Much like the genetic data, the life history data for the 
south coast are variable and show no clear geographic pattern (Chaput et al. 2006a). 
There is a mix of early and late runs, smolt age is variable and both the proportion of 
female grilse and migratory routes appear to vary along the coast. Rocky River was 
stocked after the construction of a fishway at the river mouth. Anadromous salmon were 
absent prior to the fishway construction.  
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Designatable Unit 5 – Southwest Newfoundland (Bay St. George region) (Salmon 
Fishing Area 13; CU 7) 
 


This DU extends from Cape Ray (approximately 47°37’ N, 59°19’ W) 
northwards along the west coast of Newfoundland to approximately 49�24’ N, 58�15’ 
W. This particular DU is the only region of insular Newfoundland with significant 
numbers of MSW salmon (Dempson and Clarke 2001) and minimal lacustrine habitat. 
Genetic comparisons of populations in this region with those in the rest of the Island 
suggest the populations here represent a distinct group, but that within the region gene 
flow appears to be higher than in DUs 3 and 4 (lowest FST values reported by Palstra et 
al. (2007) and Verspoor (2005)). DU 5 also has the youngest mean smolt ages (3 years) 
on insular Newfoundland and the lowest proportion of female grilse. DU 5 is separated 
from mainland DUs by the Gulf of St. Lawrence, and genetic data suggest low levels of 
gene flow between insular populations and the mainland (Verspoor 2005). Hughes 
Brook and Corner Brook stream have both been stocked in this DU. 


 
Designatable Unit 6 – Northwest Newfoundland (Salmon Fishing Area 14a; CU 8) 
 


This DU extends northward along the west coast of Newfoundland, from 
approximately 49�24’ N, 58�15’ W to the tip of the Great Northern Peninsula 
(approximately 51°37’ N, 55°25’ W). Smolts from populations of DU 6 most likely 
migrate northward through the Strait of Belle Isle (B. Dempson, Dept. of Fisheries and 
Oceans, Pers. Comm.) and they have life histories that are mixed and intermediate 
between DU 2 and DU 5 (Chaput et al. 2006a). Freshwater habitat in DU 6 is 
significantly more alkaline than the rest of insular Newfoundland, due to a large amount 
of limestone in the region’s geology. Unfortunately, genetic data for this DU are sparse. 
Several rivers in this DU such as the Big East, St. Genevieve and River of Ponds have 
a MSW component. From 1972-1976, DFO annually transferred 50-300 adult salmon 
from Western Arm Brook into a good spawning habitat upstream from the fishway in the 
Torrent River.  


 
Designatable Unit 7 – Quebec Eastern North Shore, (Quebec Fishing Area – 9, western 
portion; most of CU 26) 
 


This DU extends from the Napitipi River (not inclusive) westward along the north 
shore of the St. Lawrence to the Kegaska River (inclusive) in the west. Dionne et al. 
(2008) used microsatellite markers, temperature, difficulty of river ascension, and 1SW 
percentage to differentiate among regions of the North Shore. DU 7 is characterized by 
populations with high proportions of 1SW salmon and rivers with lower temperature 
regimes than DU 8. The genetic data also suggest these populations have lower levels 
of gene flow within the DU than within other areas of the North Shore (Dionne et al. 
2008) (mean FST = 0.037 versus 0.027 in DU 8). There are no known stocking events 
in this DU. 
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Designatable Unit 8 – Quebec Western North Shore (Quebec Fishing Areas – 7 and 8; 
CUs 24, 25) 
 


This DU extends eastward from the Natashquan River (inclusive) along the 
Quebec North Shore to the Escoumins River in the west (inclusive). Dionne et al. (2008) 
provided microsatellite, habitat and life history data that segregate this region of the 
North Shore from DUs 7 and 10. The eastern edge of the DU appears to be a 
transitional area to DU 7 (Dionne et al. 2008) and does not have a clear geographic 
feature as a boundary. The western edge of the DU transitions into DU 10 in a similar 
fashion. The salmon of DU 8 have the highest proportion of MSW salmon by a 
significant margin relative to the other populations in the North Shore DUs. Stocking 
in this DU was substantial and has occurred in multiple rivers (Fontaine et al. 1997; 
Dionne et al. 2008).  


 
Designatable Unit 9 – Anticosti Island (Quebec Fishing Area 10; CU 27) 
 


This DU encompasses Anticosti Island. DU 9’s freshwater habitat is lower gradient 
than DU 7’s. However, in terms of temperature, DU 9’s freshwater habitat is similar to 
DU 7’s (based on degree days: 945 versus 938) but is cooler than DU 8, 10, 11 or 12. 
Genetic data from Dionne et al. (2008) show divergence of DU 9 with neighbouring 
DUs. These data also suggest that gene flow within DU 9 is high with no significant 
differences among several rivers (FST = 0.002). Some stocking has occurred in this 
DU in the past, mainly in the Jupiter River. For example, one-year and two-year-
old smolts, as well as fall fingerlings, were stocked in this river during 1993 to 1995 
(Caron et al. 1996).  
 
Designatable Unit 10 – Inner St. Lawrence (Quebec Fishing Area 4, 5 and 6; CUs 21, 
22, 23, part of 20)  
 


This DU extends west along the northern shore of the St. Lawrence from the 
Escoumins River (not included) into the lower St. Lawrence River and returns eastward 
along the southern shore of the St. Lawrence to the Ouelle River (included). DU 10 is 
characterized by a higher proportion of 1SW salmon than DU 8 and a lower mean age 
at smoltification. Freshwater habitat is also the warmest along the Quebec North Shore. 
The genetic data from Dionne et al. (2008) suggests limited gene flow between this DU 
and DUs 8 and 12. Stocking in this DU was substantial and has occurred in multiple 
rivers (Fontaine et al. 1997, Dionne et al. 2008). 
 
Designatable Unit 11 – Lake Ontarioiii  
 


Approximately 67 tributaries of Lake Ontario were known to support runs of Atlantic 
Salmon. Scales obtained from two adult museum specimens indicate an exclusively 
freshwater growth history, suggesting that at least some salmon populations that 
originally inhabited Lake Ontario were potamodromous (freshwater resident) (Blair 
1938). 
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Some authors have suggested that prior to the construction of the R.H. Saunders 
Dam in 1958 in the St. Lawrence River, some Atlantic Salmon would have migrated a 
distance of 2,400 km to the Atlantic Ocean (summarized in Parsons 1973). However, 
since potamodromous individuals in Lake Ontario experienced improved growth in Lake 
Ontario, similar to that acquired in the marine environment for anadromous populations, 
it seems there would have been few ecological benefits for Lake Ontario salmon to 
undertake an extensive marine migration. Unfortunately, there are few data to support 
or oppose the existence of anadromy in at least some Lake Ontario populations. 
Nonetheless, Lake Ontario Atlantic Salmon differed notably from other DUs in Canada 
in that age of smoltification was the lowest in the Canadian range, there were spring 
and fall spawning runs, and if anadromy did occur, it would likely have required 
prolonged staging in freshwater. These facts, along with the general concurrence of 
biologists that at least many populations were potamodromous, suggest that Lake 
Ontario Atlantic Salmon population were likely reproductively isolated from other Atlantic 
Salmon populations in North America.  
 
Designatable Unit 12 – Gaspé-Southern Gulf of St. Lawrence (Quebec Fishing Area 1, 
2 and 3; Salmon Fishing Areas 15, 16, 17 and 18; CUs 9, 10, 11, 12, 18, 19, part of 20) 
 


This DU extends from the Ouelle River (excluded) in the western Gaspé to the 
northern tip of Cape Breton (approximately 47°02’ N, 60°35’ W). Data from Dionne et al. 
(2008) suggest that the Gaspé and northeastern New Brunswick represent a regional 
grouping. The mean FST (0.011) between rivers was the second lowest among the 
seven regions identified, after DU 9. Dionne et al. (2008) did not include the 
southeastern Gulf of St. Lawrence in their analysis, but the authors of this report could 
find no evidence that the southeastern Gulf exhibited genetic or life history divergence 
from the western Gulf of St. Lawrence. There is some evidence from neutral genetic 
markers that rivers of western Cape Breton may be divergent from the western Gulf (P. 
O’Reilly, Dept. of Fisheries and Oceans, Pers. Comm.), but more data are needed. 
Verspoor (2005) also found relatively little evidence of divergence within this region. 
Thus, the southeastern Gulf rivers were included in the unit. Genetic data are not 
available for Atlantic salmon on Prince Edward Island. While salmon populations in 
small streams probably reflect the province’s original populations, those in larger PEI 
streams are heavily influenced by stocking from eastern New Brunswick. Size 
distributions and run-timing of adults returning to these streams are also broadly similar 
to those found elsewhere in the southeastern Gulf (Cairns et al. 2009). For these 
reasons, PEI salmon populations are placed within DU 12. As stated above, this region 
has an extensive history of stocking (Fontaine et al. 1997 Breau et al. 2009, Cairns et 
al. 2009, Cameron et al. 2009, Chaput et al. 2010). PEI both provided salmon eggs for 
other rivers in the Maritimes and received substantial numbers of eggs and juveniles 
from mainland rivers. For most of this DU, stocking events have been common for at 
least the past 100 years. 
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Designatable Unit 13 – Eastern Cape Breton (Salmon Fishing Area 19; CUs 13, 14) 
 


This DU extends from the northern tip of Cape Breton Island (approximately 
47°02’ N, 60°35’ W) to northeastern Nova Scotia (approximately 45°39’N, 61°25’ W). 
The populations in this DU appear to be genetically distinct from its southern neighbour, 
DU 14 (Nova Scotia Southern Upland) (Verspoor 2005). Within this DU there is 
substantial life history variation between Atlantic coast rivers and the Bras d’Or Lakes 
rivers. The Atlantic rivers, for example have higher proportions of 1SW fish. Substantial 
differences in freshwater habitat (e.g., stream gradient) and divergent demographic 
trends suggest that there is some structuring within the DU. However, sparse genetic 
data do not appear to support any clear geographic pattern (P. O’Reilly, Dept. of 
Fisheries and Oceans, Pers. Comm.). Stocking in this DU has occurred in some rivers 
since at least 1902 when the federal government opened the Margaree hatchery 
(DFO 1997), but for the most part has been discontinued for over a decade. 


 
Designatable Unit 14 – Nova Scotia Southern Upland (Salmon Fishing Area 20-21; CU 
15) 
 


This DU extends from northeastern mainland Nova Scotia (approximately 45°39’N, 
61°25’ W) southward and into the Bay of Fundy to Cape Split (approximately 45°20’ N, 
64°30’ W). Both mtDNA and microsatellite data suggest that gene flow between DU 14 
and the neighbouring DUs (13 and 15) is minimal (DFO and MRNF 2008). Many rivers 
in DU 14 have freshwater habitat with relatively low pH. They also have lower 
proportions of MSW fish than their northern neighbours. Southerly populations in DU 14 
also have some of the youngest smolt ages reported in Canada (Chaput et al. 2006a). 
This DU also has an extensive history of stocking, including recent efforts to slow the 
decline of a few of the severely depressed populations in the DU (J. Gibson 
Pers. Comm.).  


 
Designatable Unit 15 – Inner Bay of Fundy (portions of Salmon Fishing Areas 22 and 
23; CU 16) 
 


This DU extends from Cape Split (approximately 45°20’ N, 64°30’ W) around the 
Inner Bay of Fundy to a point just east of the Saint John River estuary (approximately 
45°12’ N, 65°57’). This DU has strong genetic differentiation from nearby DUs and 
appears to exhibit unique migratory behaviour (within the Bay of Fundy/Gulf of Maine) 
(COSEWIC 2006b). Over 40 million salmon of differing ages have been stocked into 
rivers of this region since the turn of the 20th century. Early sources are unclear, but 
recent stocking has been done with inner Bay of Fundy progeny (Gibson et al. 2003). 
These recent stocking events, intended to maximize exposure of salmon to wild 
environments, are a part of a captive-rearing program thought to have prevented, at 
least temporarily, the extinction of salmon in this DU (Gibson et al. 2008).  
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Designatable Unit 16 – Outer Bay of Fundy (Portion of Salmon Fishing Area 23; CU 17) 
 


This DU extends westwards from just east of the Saint John River estuary 
(approximately 45°12’ N, 65°57’) to the border with the United States of America. 
Genetic data suggest minimal gene flow between this DU and nearby DUs 14 and 
15 (King et al. 2000, Verspoor et al. 2002 and Verspoor 2005). Within this DU the 
Serpentine River has a unique run of salmon that return late in the fall and spawn the 
following year (Saunders 1981). DU 16 also has a higher proportion of MSW salmon 
migrating to the North Atlantic than DU 15 (Amiro 2003). Termination of this DU at 
the border with the United States reflects the scope of this report. From a biological 
perspective, the U.S. populations may be included in the DU (relationship not 
examined in this case).  


 
 


Table 1. Summary of DU characteristics. 
DU Adjacent 


DUs 
Salmon/Quebec 
Fishing Areas 


Genetic Variation Phenotypic 
Variation  


Geographic  Ecological/Habitat


1 - Nunavik 2 Q11 Limited gene flow with 
other DUs based on 
neutral markers 
Verspoor (2005), 
Dionne et al. (2008), 
Fontaine et al. (1997). 


Evidence of local 
migratory routes. 


Disjunct from 
the rest of the 
species 
distribution 
(~650 km of 
coastline). 


At the northern 
extreme of the 
species’ range in 
Canada, Arctic-like 
conditions. 


2 - Labrador 1,3,6,7 SFA 1,2, 14b 
and 6 rivers from 
Q9 


Minimal evidence of 
sub-structuring in 
southern portion of DU, 
data deficient in 
northern portion. Some 
evidence Lake Melville 
may be distinct 
King et al. (2001), 
Adams (2007), Dionne 
et al. (2008). 


Higher incidence of 
MSW fish. Smolt 
primarily age 4+ 
(Chaput et al. 
2006a). 


Separated 
from insular 
Newfoundland 
by the Strait 
of Belle Isle. 


Arctic and subarctic 
conditions in much 
of the DU. 
Anadromous Arctic 
char and brook trout 
abundant in many 
watersheds. 


3 - Northeast 
Newfoundland 


2,4,6 SFA 3-8 ‘European-type’ mtDNA 
genotypes present in 
this area, Low levels of 
gene flow with other 
DUs based on neutral 
genetic markers. Some 
evidence of within-DU 
sub-structure 
King et al. 2000, 
Verspoor (2005), 
Adams (2007), Palstra 
et al. (2007). 


Primarily grilse 
populations. Smolt 
predominantly age 
4 (Chaput et al. 
2006a). 
Highest incidence 
of repeat spawners 
in Canadian range. 
Substantial non-
anadromous 
population 
components. 


All rivers flow 
directly into 
open 
Northeast 
Atlantic and 
the Grand 
Banks.  


Relatively low 
natural pH 6.1-6.5. 
Low gradient rivers.


4 - South 
Newfoundland 


3,5 SFA 9-12 Evidence of within-DU 
sub-structuring, but no 
geographic pattern. Low 
levels of gene flow with 
other DUs based on 
neutral markers 
Verspoor (2005), 
Adams (2007), Palstra 
et al. (2007). 


Some rivers have 
early run timing, 
and median smolt 
age of 3 years 
(Chaput et al. 
2006a). Substantial 
non-anadromous 
population 
components.  


Rivers empty 
into a region 
influenced by 
the Gulf 
Stream 
versus the 
Labrador 
Current.  


Relatively low pH 
water usually < 5.5. 
Some areas are 
high gradient 
systems. Milder 
climate relative to 
northern portions of 
insular 
Newfoundland. 
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DU Adjacent 
DUs 


Salmon/Quebec 
Fishing Areas 


Genetic Variation Phenotypic 
Variation  


Geographic  Ecological/Habitat


5 - Southwest 
Newfoundland 


4,6 SFA 13 Evidence of higher rates 
of gene flow within this 
DU than among 
adjacent DUs and within 
other DUs 
Verspoor (2005), 
Palstra et al. (2007). 


Earliest ages of 
smoltification on 
the Island. Only DU 
on insular 
Newfoundland with 
a substantial MSW 
component (Chaput 
et al. 2006a). 


Rivers empty 
in the Cabot 
Strait and Gulf 
of St. 
Lawrence. 
Close 
proximity to 
southern DUs 
(e.g., DU 13). 


Many low gradient 
streams, limited 
lacustrine habitat. 


6 - Northwest 
Newfoundland 


2,5,7 SFA 14a Data deficient. Small MSW 
component (Chaput 
et al. 2006a). 


Rivers flow 
into the Strait 
of Belle Isle.  


Lacustrine habitat 
abundant.  


7 - Quebec 
Eastern North 
Shore 


2,6,8,9 Part of Q8 and 
Q9 


Neutral markers 
suggest higher gene 
flow within this region 
than among adjacent 
DUs. Data suggest 
western border with DU 
8 may be ambiguous.  
Dionne et al. (2008). 


Characterized by 
populations with 
high proportions of 
1SW salmon 
(Chaput et al. 
2006a). 


No clear 
geographic 
boundary with 
DU 8 or DU 2, 
but separated 
from other 
DUs by Gulf 
of St. 
Lawrence 


Rivers with lower 
temperature 
regimes than DU 8 


8 - Quebec 
Western North 
Shore 


7,9,10 Part of Q7 and 
Q8 


Neutral markers 
suggest within DU gene 
flow is higher than 
among adjacent DUs. 
Some evidence of 
transitional areas on 
borders.  
Dionne et al. (2008) 


Highest proportion 
of MSW salmon by 
a significant margin 
relative to the other 
DUs of the North 
Shore (Chaput et 
al. 2006a). 


No clear 
geographic 
boundary with 
DU 7 or DU 
10, but 
separated 
from other 
DUs by Gulf 
of St. 
Lawrence. 


Higher gradient 
rivers than nearby 
DUs (Dionne et al. 
2008).  


9 - Anticosti 
Island 


7,8,10,12, 
13 


Q10 Neutral markers 
suggest gene flow 
within this DU may be 
variable. Low levels of 
distinction among some 
rivers, but clearly 
divergent from mainland
Dionne et al. (2008). 


Higher proportion 
of 1SW salmon 
than many nearby 
DUs (Chaput et al. 
2006a). 


Distinct island 
system in the 
Gulf of St. 
Lawrence. 


Lower gradient 
rivers (Dionne et al. 
2008). 


10 - Inner St. 
Lawrence 


8,11,12 Q4,5,6 Neutral markers 
suggest divergence 
from adjacent DUs  
Dionne et al. (2008). 


Lower mean age at 
smoltification than 
nearby DUs 
(Chaput et al. 
2006a). 


NA Freshwater habitat 
is also the warmest 
along the Quebec 
North Shore. 


11- Lake Ontario 10 FMZ 20 Data deficient Likely 
potamodromous 
with the possibility 
of some 
anadromous 
populations. Had 
the youngest smolt 
ages in Canadian 
range.  


Inland lake 
system 


Unknown 


12 - Gaspé-
Southern Gulf of 
St. Lawrence 


 9,10,13 Q1,2,3 and SFA 
15,16,17,18 


Data deficient, but some 
evidence of divergence 
at eastern (Dionne et al. 
2008) and western 
edges (P. O'Reilly pers. 
comm.) 


Variable life 
histories across the 
DU, but no clear 
geographic pattern 
(Chaput et al. 
2006a). 


Encompasses 
entire 
southern Gulf 
of St. 
Lawrence and 
PEI. 


Variable across the 
DU. PEI is a distinct 
island system. 
Miramichi River is 
the dominant 
system. 
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DU Adjacent 
DUs 


Salmon/Quebec 
Fishing Areas 


Genetic Variation Phenotypic 
Variation  


Geographic  Ecological/Habitat


13 - Eastern Cape 
Breton 


12,14 SFA 19 Absence of 
mitochondrial haplotype 
observed in DU 14 
Verspoor et al. (2005). 


Variable life 
histories across the 
DU. Some 
evidence of 
western and 
eastern geographic 
pattern (Chaput et 
al. 2006a). 


Island system. 
Many of the 
DU rivers flow 
into the open 
Atlantic 
Ocean. Large 
inland lake 
system.  


Higher gradient 
rivers than nearby 
DUs. 


14 - Nova Scotia 
Southern Upland 


13,15 SFA 20, 21 Allozyme, 
mitochondrial, and 
microsatellite data 
suggest divergence 
among DUs 14,15,16. 
Verspoor (2005), 
Verspoor et al. (2005). 
O'Reilly, pers. com. 


Lower proportions 
of MSW fish than 
their northern 
neighbours. 
Southerly 
populations in DU 
14 also have some 
of the youngest 
smolt ages 
reported in Canada 
(Chaput et al. 
2006a). 


Rivers flow 
into Western 
North Atlantic 
Ocean 


Many rivers in DU 
14 have freshwater 
habitat with 
relatively low pH. 


15 - Inner Bay of 
Fundy 


14,16 Portions of SFA 
22 and 23 


Allozyme, 
mitochondrial, and 
microsatellite data 
suggest divergence 
among DUs 14,15,16. 
Verspoor (2005), 
Verspoor et al. (2005). 
O'Reilly, pers. com. 


Unique migratory 
behaviour. 


Confined to 
the inner Bay 
of Fundy. 


Unique Bay of 
Fundy tidal system. 


16 - Outer Bay of 
Fundy 


15 Portion of SFA 
23 


Allozyme, 
mitochondrial, and 
microsatellite data 
suggest divergence 
among DUs 14,15,16 
Verspoor (2005), 
Verspoor et al. (2005). 
O'Reilly, pers. com. 


DU 16 has a higher 
proportion of MSW 
salmon migrating to 
the North Atlantic 
than DU 15 
(Chaput et al. 
2006a). 
Several systems 
with unusual run 
timing. 


  


 
 


DISTRIBUTION 
 


Global rangeiv 
 


Atlantic Salmon originally occurred in every country whose rivers flow into the 
North Atlantic Ocean and Baltic Sea (Mills 1989) (Figure 10). The range of Atlantic 
Salmon extended southward from northern Norway and Russia along the Atlantic 
coastal drainage to Northern Portugal including rivers in both France and Spain 
(MacCrimmon and Gots 1979). In North America, the range of the anadromous 
Atlantic Salmon was northward from the Hudson River drainage in New York State, to 
outer Ungava Bay in Quebec (MacCrimmon and Gots 1979). Non-migratory or non-
anadromous forms of Atlantic Salmon occur in areas of Europe, and North America. 
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The current distribution is reduced compared to the historical range and the 
number of rivers supporting spawning runs in each country, as well as the estimated 
population sizes, are much lower than those recorded historically. 


 
 


 
 
Figure 10. Current global distribution of Atlantic Salmon (Salmo salar), excluding Canada. Arrows indicate migration 


patterns of wild salmon. The total number of historical salmon-bearing rivers worldwide is indicated at the 
right of map. COSEWIC (2006). 


 
 


Canadian rangev 
 


The Canadian range is roughly one-third the area of the total global range, and 
extends northward from the St. Croix River (at the border with Maine, U.S.A.) to outer 
Ungava Bay of Quebec, plus one population in Eastern Hudson Bay (MacCrimmon and 
Gots 1979, Scott and Crossman 1973). Salmon occupy or have occupied at least 700 
rivers in the Canadian rangevi, not including many smaller rivers that have been 
occupied intermittently.  


 
Extent of occurrence and area of occupancy 
 


With the exception of the extinct Lake Ontario population (DU 11) the extent of 
occurrence of each of the Atlantic Salmon DUs includes a large portion of the North 
Atlantic Ocean, substantially greater than 20,000 km2. Accurate estimates of area of 
occupancy during the most spatially confined life history stages, spawning and early 
rearing of juveniles, are not possible for the great majority of rivers occupied by salmon, 
based on current knowledge. To determine whether index of area of occupancy (IAO) 
might fall below important thresholds (2,000 km2 or 500 km2) for status assessments of 
individual DUs, estimates of IAO were made for eight DUs with small numbers of rivers. 
DU 15 (Inner Bay of Fundy), for which area of occupancy was previously estimated to 
be 9 km2 (COSEWIC 2006b) was not included in this analysis. IAO was estimated using 







 


34 


2 x 2 km grids overlaying potential river habitat, beginning with main stems of known 
spawning rivers. If these summed to less than 2,000 km2 for any DU, tributaries were 
also included in the analysis. Where available, information about barriers limiting access 
of migratory salmon was taken into account. 


 
Using this approach, estimated IAO exceeded the 2,000 km2 threshold for each of 


the following six DUs (see Technical Summaries for exact values of estimates): DU 1, 7, 
8, 9, 14, 16. Two DUs 10 (Inner St. Lawrence) and13 (Eastern Cape Breton), had 
estimated IAOs below 2,000 km2, 1552 and 1684 km2, respectively. 


 
 


HABITAT 
 


Atlantic Salmon have complex and plastic life histories that begin in freshwater and 
may involve extensive migrations through freshwater and marine environments before 
returning to fresh water to spawn.  


 
Freshwater habitat requirementsvii  
 


Atlantic Salmon rivers are generally clear, cool and well oxygenated, with low to 
moderate gradient, and possessing bottom substrates of gravel, cobble and boulder 
(COSEWIC 2006b).  


 
Habitat is considered a limiting resource to freshwater production and is used to 


set conservation requirements for Canadian rivers (O’Connell et al. 1997a). Loss of 
freshwater habitat since European colonization has resulted in dramatic declines in the 
range and abundance of Atlantic Salmon (Leggett 1975). A relatively small but locally 
significant amount of habitat has been created by enhancing passage through the 
removal of natural barriers. This has increased salmon population size in several rivers 
(e.g. Mullins et al. 2003). 
  


Freshwater habitat use by Atlantic Salmon is diverse, widely documented and the 
subject of substantial reviews (Bjornn and Reiser 1991, Gibson 1993, Bardonnet and 
Bagliniere 2000, Armstrong et al. 2003a, Rosenfeld 2003, Amiro 2006). Spawning beds 
are often gravel areas with moderate current and depth (Fleming 1996), but habitats 
used by juvenile and adult salmon range across freshwater fluvial, lacustrine and 
estuarine environments. Individual fish may often use several habitat types during 
their freshwater residency (Erkinaro and Gibson 1997, Bremset 2000) for demographic 
(Saunders and Gee 1964), and ecological reasons (Morantz et al. 1987, Bult et al. 
1999).  
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Juvenile salmon typically maintain relatively small feeding territories in streams, 
which can be relocated when individuals undergo larger-scale movements to seek 
improved foraging conditions, refuge (thermal or seasonal) and/or precocious spawning 
(McCormick et al. 1998). In some areas (e.g. Newfoundland), juveniles also occupy 
lacustrine habitats where growth benefits are accrued (Hutchings 1986). In winter, parr 
may occupy interstitial spaces in the substrate (Cunjak 1988) and/or move to lacustrine 
habitats (Robertson et al. 2003). Ultimately, home ranges in freshwater are abandoned 
when smolt begin to migrate to the marine environment (the Lake Ontario populations, 
which likely migrated to lake environments, were an exception to this generalization). 
The propensity for migration underscores the importance of habitat connectivity, not 
only to allow adults to reach spawning grounds, but also for seasonal movements of 
juveniles and ontogenetic shifts in habitat.  
 


In Lake Ontario, adult ‘Lake’ salmon typically remained in the lake until 
immediately prior to spawning, at which time they ascended their natal streams and 
established spawning sites. The small size of most tributaries of Lake Ontario and their 
low flow and volume were, in most cases, unfavourable for the extended residency of 
large salmon (Parsons 1973). Adults rarely remained in the streams longer than one 
week after spawning (Parsons 1973). Little is known about the preferred lacustrine 
habitat of Atlantic Salmon except that lakes with deep, cool, oligotrophic conditions, a 
forage base that includes rainbow smelt (Osmerus mordax), and the presence of feeder 
streams providing suitable spawning and nursery habitat, appear to be the most 
ecologically suitable (MacCrimmon and Gots 1979, Cuerrier 1983). Historically, Lake 
Ontario salmon may have depended on cisco and later alewife before smelt entered the 
lake in the 1930s. Lake Ontario most likely served the same function for adult and 
juvenile lake salmon as the ocean did for anadromous populations. 


 
Chemical conditions also play a role in defining salmon habitat. Atlantic Salmon 


populations can experience reduced production or even extirpation in conditions of low 
pH (DFO 2000). Tolerance is life-stage dependent with fry and smolt being the most 
sensitive. Generally rivers that have pH’s between 4.7 and 5.0 are considered 
moderately impacted and those below 4.7 are considered acidified (DFO 2000), 
and are unlikey to be able to support salmon populations.  
 


Temperature has been described as the most pervasive abiotic attribute controlling 
the production of teleost fishes in streams (Heggenes et al. 1993). Relative to other 
salmonids, Atlantic Salmon parr are relatively tolerant of high water temperatures 
(Elliot 1991). Temperatures above 22°C are unsuitable for feeding (Elliot 1991) and the 
maximum incipient lethal temperature (the temperature at which all salmon would exit a 
habitat if the opportunity were available) was estimated to be 27.8°C (Garside 1973). 
There is a gradual increase in smolt age associated with increasing latitude which is 
considered to depend upon growth opportunities in spring and summer (Metcalfe and 
Thorpe 1990). Therefore, it is entirely possible that an optimum temperature regime 
exists, affecting Atlantic Salmon abundance via smolt productivity.  
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Available habitat is a direct function of discharge (Bovee 1978) and exposure 
of juvenile populations to extended low flow periods may limit production in streams. 
Low flows have also been widely observed to delay entry of returning spawners to 
freshwater environments (Stasko 1975, Brawn 1982). Variation in flow, however, is 
normal in the temperate streams that salmonids occupy. Atlantic Salmon have been 
noted for their capacity to cope with this variation in flow and associated physical 
constraints relative to other sympatric salmonids. Juvenile salmon were noted to 
move from pool to riffle habitats at higher discharges (Bult et al. 1999), which is 
complementary to the noted preference of pools at low discharge (Morantz et al. 1987). 
This adaptability enables juvenile salmon to occupy extensive sections of streams that 
experience flow and temperature variation.  
 


The migratory behaviour exhibited by Atlantic Salmon makes them particularly 
vulnerable to the negative effects of obstructions. Both natural and man-made barriers 
to fish passage severely reduce the production of salmon by restricting mature salmon 
from reaching spawning habitat and preventing juveniles from reaching feeding and 
refuge habitats. In general, most obstructions in excess of 3.4 m in height will block 
the upstream passage of adult salmon (Powers and Orsborn 1985). Ideally, a passable 
falls will have a vertical drop into a plunge pool with a depth 1.25 times the height. 
Depending on the shape of the falls and plunge pool, the maximum height can be 
considerably less. Furthermore, since jumping and swimming capacity is a function of 
body length (Reiser and Peacock 1985), the ability of juveniles to surmount barriers is 
greatly reduced relative to adults.  


 
Marine habitat requirementsviii 
 


Salmon move, as juvenile smolts or post-spawning ‘kelts’, from fresh water to 
brackish estuaries and then to the open ocean (Figure 11). O’Connell et al. (2006) 
report that it is in the ocean where “growth… is rapid relative to that in fresh water… 
mass increases about 75-fold between the smolt stage and 1SW salmon stage, and 
over 200-fold from smolts to 2SW salmon”. Overall natural mortality in the sea is high 
and variable and there are many factors that can affect the survival of Atlantic Salmon, 
some habitat-related (Reddin 2006). However, Reddin (2006) also reports “population-
specific information is lacking concerning the cause of these mortalities and this is partly 
because detailed information on migration routes and distribution is generally 
unavailable for specific populations, although it is thought that their distributions 
generally overlap in the North Atlantic.”  
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Survival rates associated with the transition from fresh water to ocean life for 
Atlantic Salmon, whether for smolts or kelts, have an important influence on year-class 
strength (Reddin 2006). It is generally thought that water temperature is the main 
controlling environmental variable for smoltification (although photoperiod is also 
important). The smolt transformation process is accompanied by changes in 
metabolic rate, with increases in energy demands underpinning the need for the fish 
to immediately begin feeding. Of all the variables influencing survival of ‘postsmolt’ 
(individuals experiencing their first several months at sea) salmon, temperature is 
particularly important because temperature regulates metabolic rate. If postsmolts are 
to survive, individuals must quickly adapt to their new physical environment and be able 
to escape predators and capture prey. Temperatures occupied by salmon range from 
below 0 to nearly 20°C, although most were 8-15°C (Reddin 2006). The length of time 
spent in or near the home estuary is thought to be as brief as 1-2 tidal cycles and may 
limit opportunities for predation. In general, postsmolt movement to oceanic areas is 
rapid. Tracking studies confirmed this rapid movement away from estuaries towards the 
open sea and showed that migration was influenced by tidal currents and wind (Hedger 
et al. 2008; Martin et al. 2009). One exception was in the Gulf of St. Lawrence where 
salmon postsmolts were caught in a nearshore zone late in the summer; presumably 
long after they had left their home river and estuary (Dutil and Coutu 1988). In North 
America, movement of postsmolts, once in the open sea, is generally northwards.  


 
Research surveys for postsmolts in the Northwest Atlantic have yielded highest 


catches and catch rates between 56° and 58° N in the Labrador Sea; capture dates and 
behaviour suggest that some postsmolts probably overwinter there as well (Reddin 
2006). Postsmolts in the Labrador Sea originate from rivers over much of the 
geographical range of salmon in North America, but the degree of their migration to the 
Labrador Sea varies by population. Postsmolts have also been caught as bycatch in 
herring gear in the northern Gulf of St. Lawrence in late summer. The winter destination 
of these salmon remains unknown. Postsmolts from rivers in the inner Bay of Fundy 
have been observed to remain in the Bay of Fundy until late summer. Although the 
overwinter location of iBoF salmon is unknown, the lack of tag recoveries from distant 
intercept fisheries indicates that iBoF salmon do not go as far north as other salmon 
stocks.  


 
In spring, adult salmon are generally concentrated in abundance off the eastern 


slope of the Grand Bank and less abundantly in the southern Labrador Sea and over 
the Grand Bank. During summer to early fall, adult, non-maturing salmon are 
concentrated in the West Greenland area and less abundantly in the northern Labrador 
Sea and Irminger Sea. There are notable exceptions to these tendencies. As for 
postsmolts from the same area, few adult salmon from the iBoF are caught outside the 
Bay itself. Another exception is Ungava Bay, where salmon from local rivers are known 
to overwinter. In some cases adults from ‘spring run’ populations may be migrating up-
river while other conspecifics from nearby populations are well out to sea. 
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Sea surface temperature (SST) and ice distribution control run timing and 
distribution in the Northwest Atlantic (Reddin 2006). Salmon are found at sea in water 
with SSTs of 1-12.5°C, with peak abundance at SSTs of 6-8°C. In the Labrador Sea, 
80% of the salmon were found in SSTs between 4-10°C (Reddin 2006). Similarly, 
tagged Atlantic Salmon kelts were found in temperatures ranging from a low near 0°C to 
over 25°C, although most of the time kelts stayed in seawater of 5-15°C (Reddin et al. 
2004). Lethal temperatures for adult salmon occur below 0°C (Fletcher et al. 1988). This 
may explain the tendency of salmon to avoid ice-covered water as reported by May 
(1973). The significant relationship for SSTs and salmon catch rates suggests that 
salmon may modify their movements at sea depending on SST.  


 
Lethal seawater temperatures for both wild and farmed salmon smolts adapting 


to seawater occurred at both low and high temperatures (Sigholt and Finstad 1990, 
Handeland et al. 2003). At the lower end of the temperature range, mortalities of 
postsmolts occurred at sea temperatures of 6-7°C while at the higher end, mortalities 
occurred at temperatures over 14°C. This suggests that there may also be 
environmental windows for successful smolt transition into the sea.  


 
Friedland (1998) reviewed ocean climate influences on salmon life history events 


including those related to age at maturity, survival, growth and production of salmon at 
sea. He concluded that ocean climate and ocean-linked terrestrial climate events affect 
nearly all aspects of salmon life history. For example, higher sea surface temperature 
has been implicated in increasing the ratio of grilse to MSW salmon (Saunders et al. 
1983, Jonsson and Jonsson 2004), perhaps through growth rates (Scarnecchia 1983). 
Also, Scarnecchia (1984), Reddin (1987), Ritter (1989), Reddin and Friedland (1993), 
Friedland et al. (1993), Friedland et al. (1998, 2003a, 2003b), and Beaugrand and Reid 
(2003) showed significant correlations between salmon catches/production and 
environmental cues, including those related to plankton productivity. 
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Figure 11. Routes of marine migration of postsmolt (left panel) and returning adults (right panel). Figure modified 
from Reddin (2006). 


 
 


Freshwater habitat trendsix  
 


Dams, with and without fish passages, probably account for the majority of salmon 
habitat lost in North America. Prior to the development of hydroelectric power there 
were extensive small mill dams. From 1815 to 1855 more than 30 mills a year were 
being built in the Atlantic provinces (Dunfield 1985). In Nova Scotia alone, there were a 
total of 1,798 dams in 1851. In both Nova Scotia and New Brunswick, surveys 
documented severe habitat loss and destruction caused by dams and mill waste. 
Estimates made at the time indicated that 70-80% of the habitat for salmon was 
affected. A similar situation was occurring in ‘Upper Canada’ at this time and by 1866, 
salmon in many tributaries of Lake Ontario were severely depleted or extirpated 
(Dunfield 1985).  


 
With the development of the Fisheries Act, shortly after confederation in Canada, 


some habitat conditions improved. However, a new trend of development began for 
hydroelectricity in the late 1920s. This technology required the construction of high-head 
concrete dams that flooded vast areas of rivers. Fish passage structures, when 
installed, proved to be difficult to operate effectively and in many cases were eventually 
abandoned due to the lack of fish. Many of the major rivers were developed for 
hydroelectric power over the next 40 years and more salmon populations were lost. 
Because hydro developments were often associated with existing falls, not all 







 


40 


hydroelectric power developments directly caused the loss of salmon populations. 
No complete inventory of dams and habitat loss is found in the literature. However, it is 
notable that five of the largest rivers in Nova Scotia, all of which had salmon prior to 
European colonization, were subsequently developed for hydropower and no longer 
have indigenous salmon populations (DFO and MRNF 2008). This observation is clearly 
not unique to Nova Scotia. Gains in habitat, though modest compared to losses, were 
achieved by providing passage around natural barriers. For example in Newfoundland, 
enhancements from the 1940s to the 1990s opened up over 21,600 ha of fluvial habitat 
to salmon (Mullins et al. 2003). 


 
Overall, prior to 1870 as much as 50% of the habitat, or the populations that used 


those areas, were lost. The majority of these populations and areas were in the Upper 
St. Lawrence and Lake Ontario (Leggett 1975). The net loss of productive capacity by 
1989 was estimated at 16% since 1870, 8% due to loss in productive capacity, 7% due 
to impoundment, and 3% due to acidification (Watt 1989). During the same period, there 
was a 2% increase from fish passage development (Watt 1989). 


  
In addition to reductions in habitat availability, freshwater habitat quality has 


suffered in some areas due to acidification. North American emissions of SO2 increased 
during the industrial revolution and peaked in the early 1970s. Approximately 60% of 
wet sulfate deposition is from human activities in North America. Reductions in 
emissions have since been achieved and are reflected in both wet sulfate depositions 
and hydrogen ion concentrations at monitored sites. Anthropogenic sulfate deposition 
has decreased about one-third since the mid-1980s (DFO 2000). This has caused a 
large decrease in the deposition of acidifying substances. Unfortunately, the reduction in 
atmospheric hydrogen (H+) deposition has not resulted in a substantial decrease in lake 
acidity at negatively affected sites in Nova Scotia. Furthermore, reduction in acid 
deposition has not been reflected in the acid neutralization capacity (ANC). As a result, 
22% of the 65 salmon rivers on the Southern Upland are ‘acidified’ and are known to 
have lost their salmon populations (DFO 2000). 


  
There have been recent efforts to restore habitat in and around traditional salmon 


spawning streams, particularly in riparian areas, in the Lake Ontario drainage. It is 
important to note that continued increase in urbanization (and associated increase in 
impervious cover) of the Greater Toronto Area is likely to have direct and indirect 
impacts on the chemical and biological characteristics of streams in the region 
(Stanfield and Kilgour 2006, Stanfield et al. 2006). Within the lake itself, there have also 
been many changes that may negatively affect Atlantic Salmon survival including the 
introduction of Pacific salmon and other non-native salmonid species (Christie 1973, 
Scott et al. 2003), and the invasion of Lake Ontario by species such as Sea Lamprey 
(Petromyzon marinus) (Christie 1972) and dreissenid mussels. 


 
Quebec and Atlantic populations are also facing varying degrees of changing land-


use patterns (e.g. urbanization, forestry, agriculture) and threats from invasive species. 
These are qualitatively outlined in the Threats and Limiting Factors section.  
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Marine habitat trendsx 
 


Climate change is a critical issue for Atlantic Salmon, as it can alter productivity 
and cause ecological regime shifts (Hare and Francis 1995, Steele 2004, Beamish et al. 
1997). In the northwest Atlantic, there is evidence that a basin-scale shift (as a 
consequence of changes in the North Atlantic Oscillation Index) has negatively affected 
the productivity of Atlantic Salmon (Reddin et al. 2000, Chaput et al. 2005), and may be 
linked to downturns in salmon abundance (Dickson and Turrell 2000) and recruitment 
(Beaugrand and Reid 2003, Jonsson and Jonsson 2004, Chaput et al. 2005) in the 
North Atlantic. Recent research has also suggested that there may be substantial 
impacts on early growth in the marine environment as a consequence of climate change 
(Friedland et al. 2005, 2006, 2009). 
 


Recent downturns in Atlantic Salmon abundance in the late 1980s and 1990s are 
unprecedented in magnitude and have drawn attention to the lack of knowledge of 
salmon ecology during the marine phase (Reddin 2006). Because declines in salmon 
abundance have been widespread, and because apart from DUs 14-16, there have 
been few indications of reduced smolt production in fresh water, it has been concluded 
that the main cause lies within the ocean phase (Reddin and Friedland 1993, Friedland 
et al. 1993). For many rivers where marine survival has been measured, the lowest 
recorded values have occurred in recent years. These low survivals have coincided with 
greatly reduced marine exploitation (fishing) achieved through massive reductions in 
effort or in some cases complete bans (ICES 2005), leaving the conclusion that 
something other than fishing is the main cause. Beaugrand and Reid (2003) have 
detected large-scale changes in the biogeography of calanoid copepod crustaceans in 
the northeast Atlantic in relation to sea surface temperature. It seems that copepod 
assemblages associated with warm water have shifted about 10° latitude northwards. 
Declines in a number of biological variables, including salmon abundance, have shown 
to be correlated with these changes (DFO and MRNF 2008). This regional temperature 
increase therefore appears to be an important factor driving changes in the dynamics of 
northeast Atlantic pelagic ecosystems with possible consequences for biogeochemical 
processes, all fish stocks, and fisheries. Regime shifts associated with climate change 
are predicted to continue, particularly in the Labrador Sea; now considered to be the 
“centre of action of climate change in the North Atlantic for the 21st century” (Dickson et 
al. 2007 in Green et al. 2008).  
  


Unlike other populations in Canada, inner Bay of Fundy (iBoF) salmon are thought 
to overwinter in the Bay of Fundy / Gulf of Maine. Nonetheless, poor marine survival 
remains the primary driver of the collapse of iBoF stocks. Significant declines in marine 
habitat quality and abundance in this region may be occurring due to at least three 
mechanisms. First, over 400 tidal barriers have been constructed in the Bay of Fundy, 
and while their placement predates 1970 (Wells 1999), it is possible that cumulative 
effects through time have negatively altered the iBoF ecosystem for salmon. Second, a 
large aquaculture industry has grown in the western Bay of Fundy, northern Gulf of 
Maine, and southwest region of the Scotian Coast in the past 30 years. Third, primary 
production is apparently declining in parts of the western North Atlantic (Gregg et al. 
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2003). This decline might cause dramatic changes in energy flow, fish physiological 
condition and fish community structure, as recently indicated for the eastern Scotian 
Shelf (Choi et al. 2004). Potential causes of the decline in primary production include 
climate change (Drinkwater et al. 2003) and enormous removals of fish biomass by 
marine fisheries that cannot be matched by net primary production (Choi et al. 2004).  


 
Habitat protection/ownership  
 


All or part of 36 salmon rivers occur within the federally protected lands of National 
Parks (Terra Nova National Park DU 3: 9 rivers; Gros Morne National Park DU 6: 10 
rivers; Kouchibouguac National Park DU 12: 4 rivers; Cape Breton National Park DU 13: 
11 rivers; Fundy National Park DU 15: 2 rivers; Kejimkujik National Park and Historic 
Site DU 14: 1 river). Each national park contains only a small proportion of individuals 
within the corresponding DU and in some cases local populations are extirpated (e.g., 
Mersey River of Kejimkujik National Park and Historic Site). All remaining rivers flow 
through lands that are privately or provincially owned. 


 
The federal government’s constitutional responsibilities for sea coast and inland 


fisheries are administered via the Fisheries Act. The Act provides Fisheries and Oceans 
Canada (DFO) with powers, authorities, duties and functions for the conservation and 
protection of fish and fish habitat (as defined in the Fisheries Act) essential to sustaining 
commercial, recreational and Aboriginal fisheries. The Fisheries Act contains provisions 
that can be applied to regulate flow needs for fish, fish passage, killing of fish by means 
other than fishing, the pollution of fish-bearing waters, and harm to fish habitat. 
Environment Canada has been delegated administrative responsibilities for the 
provisions dealing with regulating the pollution of fish-bearing waters while the other 
provisions are administered by DFO. 


 
 


BIOLOGY 
 


The Atlantic Salmon is a member of the family Salmonidae. The fish of this family 
are fusiform in body shape with a distinguishing characteristic being the presence of an 
adipose fin between the dorsal and caudal fins that lacks rays. Fish of this family include 
the salmon, trout, and whitefishes and are commonly sought after by sport fishers in 
temperate zones. Species of this family generally prefer cool oligotrophic water and 
frequently exhibit migratory behaviour. Salmonids typically reproduce by digging nests 
or ‘redds’ in gravel substrates and depositing fertilized eggs. Atlantic Salmon carry out 
some of the most extensive migrations in the family, and have one of the widest 
distributions. It is the adaptation to this ocean-scale migratory behaviour that defines the 
life history and biology of the species.  
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Life cycle and reproductionxi 
 


Atlantic Salmon display considerable phenotypic plasticity and variability in life 
history characters (Figure 12). They possess an innate ability to return to their natal 
rivers to spawn with a high degree of fidelity, despite completing ocean-scale 
migrations. Spawners returning to rivers are comprised of varying proportions of 
‘maiden fish’ (those spawning for the first time) and ‘repeat spawners’ (those that have 
spawned at least once previously). Most maiden salmon consist of smaller fish that 
return to spawn after one winter at sea and larger fish that return after two or more 
winters at sea (‘2, 3, or 4-sea-winter’, also designated as ‘multi-sea-winter’ [MSW]). 
There can be significant numbers of consecutive and alternate spawners present in any 
breeding season. Some rivers also possess a component that returns to spawn after 
only a few months at sea (0-sea-winter [0SW]). This life history strategy likely does not 
represent more than a minor component of most populations, with the exception of an 
unusual population in DU 3 that is entirely 0SW.  


 
 


 
 


Figure 12. Generalized life cycle of the Atlantic Salmon (from O’Connell et al. 2006). 
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Collectively over its entire range in North America, adult Atlantic Salmon return to 
rivers from feeding and staging areas in the sea mainly between May and November, 
but some runs can begin as early as March and April. In general, run timing varies by 
river, sea age, year, and hydrological conditions. Deposition of eggs in redds (gravel 
nests), by oviparous mothers, usually occurs in October and November in gravel-
bottomed riffle areas of streams or groundwater gravel shoals in lakes. Fertilization of 
eggs can involve both adult males and sexually mature precocious males (as young as 
age 1). Mating behaviour typically entails multiple males of several life history types 
competing aggressively for access to multiple females. This frequently leads to multiple 
paternity for a given female’s offspring (Jones and Hutchings 2002). Spawned-out or 
spent adult salmon (kelts) either return to sea immediately after spawning or remain in 
fresh water until the following spring. Eggs incubate in the spawning nests or redds over 
the winter months and hatching usually begins in April. The hatchlings or alevins remain 
in the gravel for several weeks living off large yolk sacs. Upon emergence from the 
gravel in late May – early June, the yolk sac is absorbed and the free-swimming young 
fish, now referred to as ‘fry’ begin active feeding. Parr rear in fluvial and lacustrine 
habitats for 2-8 years after which time they undergo behavioural and physiological 
transformations and migrate to sea as smolt.  


 
The substantial variation in freshwater smolt age and sea age at maturity creates 


substantial variation in age at spawning, ranging from 2-14 years. Typically, salmon 
smoltify between the ages of 2 to 5 years and return after 1-2 years at sea. A generation 
time of approximately 5 years is thought an appropriate estimate for much of the 
species’ range in Canada (O’Connell et al. 2006). Atlantic Salmon are a relatively short-
lived fish species with a maximum age in the 12-14 year range with life spans typically 
falling in the 4-8 year range (Gibson 1993).  


 
The phenotypic plasticity in life histories found within salmon populations tends to 


create relatively complex demographic population structures. Not only can the breeding 
individuals of a population consist of 7-8 cohorts, but sex ratios tend to be highly 
skewed across the range of age classes. For example, early maturing juveniles are 
almost exclusively male, while MSW fish are predominantly female in many populations. 
The exact proportions of mature male parr, grilse, 1, 2, and 3SW fish in a given 
population is highly variable and the mechanisms driving this differentiation remain 
unclear.  


 
Fecundity varies considerably both within and among salmon stocks. Egg number 


and size increase with body size (Thorpe et al. 1984, Jonsson et al. 1996, O’Connell et 
al. 2008). In a dwarf or stunted freshwater resident population from Newfoundland, 
mean fecundity was 33.0 eggs (Gibson et al. 1996). In contrast, Randall (1989) reported 
mean fecundities of 12,606 and 16,585 eggs for 3SW and previous spawning salmon in 
the Restigouche River. Although absolute fecundity varies greatly among individuals, 
owing to high variability in adult body size, relative fecundity (eggs per kilogram) as a 
measure of reproductive effort varies much less and is inversely related to fish size. In 
the Miramichi River, New Brunswick, relative fecundity ranged from 1,331 eggs/kg in 
previous spawning salmon (mean length 82.1cm) to 2,035 eggs/kg in 1SW fish (Randall 
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1989). Rouleau and Tremblay (1990) reported values of 1,628 eggs/kg for 2SW salmon; 
1,256 eggs/ kg for 3SW salmon; and 1,244 eggs/kg for repeat spawners. In a survey of 
10 Newfoundland rivers, mean relative fecundity varied from 1,278 to 2,500 eggs/kg 
(O’Connell et al. 1997).  


 
Natural mortality is highly variable both across and within life-stages of the Atlantic 


Salmon. Early survival from egg to smolt appears to be in the range of 0.03-3.0% 
(Chaput et al. 1998, Adams 2007, Fournier and Cauchon 2009, Gibson et al. 2009). 
Anadromous adult survival has been estimated in the range of 0.3-10% in recent 
generations (Reddin 2006, Fournier and Cauchon 2009), but reconstructions of 
historical runs suggest that marine survival may have been substantially higher in the 
past. For example, smolt-to-adult survival may have been about 15% in some 
Newfoundland populations when excluding marine fishery-related mortality (Dempson et 
al. 1998). This decline in marine survival has been implicated as a potentially important 
factor in the declines of salmon abundance.  


 
Predationxii 
 


Chaput and Cairns (2001) suggest that predation by birds and fish on drifting 
Atlantic Salmon eggs is a common phenomenon. The presence of salmon eggs has 
been reported in the stomachs of Atlantic Salmon and several other fish species (e.g., 
Brook Trout (Salvelinus fontinalis) and American Eel (Anguilla rostrata); Gibson 1973, 
Hilton et al. 2009).  


 
A wide variety of predators feed on juvenile Atlantic Salmon, but predation by 


birds, particularly the Common Merganser (Mergus merganser), the Belted Kingfisher 
(Megaceryle alcyon), and the Double-crested Cormorant (Phalacrocorax auritus), is 
most widely documented (Cairns 1998, Dionne and Dodson 2002, Cairns 2006, DFO 
and MRNF 2008). Bioenergetic models estimate that Common Mergansers and Belted 
Kingfishers harvest 21-45% of juvenile salmon in Maritime rivers in each juvenile year 
(age 0+ to 2+) (Cairns 2001). In the northern portions of the species’ range, the 
Common Loon (Gavia immer) may also be a significant predator of juvenile salmon, 
consuming substantial amounts of biomass in lacustrine systems (Kerekes et al. 1994). 
Mammals such as Mink (Neovison vison) and Otter (Lutra canadensis) prey on juvenile 
salmon (DFO and MRNF 2008), as do adult salmon (mainly non-anadromous 
individuals) and other fish species.  


 
Outgoing smolts may be eaten by returning adult salmon (in marine habitat), other 


fish species (e.g. Striped Bass Morone saxatilis), mergansers, loons, gulls (Larus spp.), 
and seals (Phoca spp.) (DFO and MRNF 2008). Feltham (1995) estimated that 
Common Merganser predation removed 3-16% of smolt production in a Scottish river. 
Dieperink et al. (2002) tracked downstream movement of smolts in a Danish river with 
radio tags and determined that predation was light in the river, but was intense in the 
first few hours after sea entry, with major losses to gulls and cormorants. Larsson 
(1985) estimated that predation removed at least 50% of smolts from Swedish study 
sites before they reached the Baltic Sea. Higher survival (71-88%) was reported in 
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smolts leaving Passamaquoddy Bay to the open Bay of Fundy (Lacroix et al. 2005). 
Fish known to feed heavily on salmon in estuaries, such as gadoids (Hansen et al. 
2003), presumably also eat salmon in the open sea. Atlantic Salmon have been found in 
stomachs of Skate (Rajidae), Halibut (Hippoglossus hippoglossus), Porbeagle Shark 
(Lamna nasus), Greenland Shark (Somniosus microcephalus), and Pollock (Pollachius 
pollachius) (Wheeler and Gardner 1974, Mills 1989, Hislop and Shelton 1993, Hansen 
et al. 2003).  


 
Salmon at sea may be preyed upon by Bottlenose Dolphins (Tursiops spp.), 


Belugas (Delphinapterus leucas) and Harbour Porpoises (Phocoena phocoena) 
(Middlemas et al. 2003). Seals and otters may prey on salmon in both freshwater and 
marine environments. In Europe, Thompson and MacKay (1999) found that 19.5% of 
returning salmon in northeast Scotland were scarred, but they felt, on the basis of scar 
patterns, that most of the damage had been inflicted by toothed whales and/or dolphins 
rather than by seals. Baum (1997) reported that 2% of adults returning to the Penobscot 
River in Maine had seal bites, and that the percent of scarred animals had risen in 
recent years. Avian predators, e.g. raptor species such as osprey (Pandion haliaetus) 
and bald eagle (Haliaeetus leucocephalus), also prey on adult salmon during migrations 
through estuaries and rivers (White 1939).  


 
The Harp Seal (Pagophilus groenlandicus) population has increased concurrent 


with the salmon decline (Cairns 2001). Northern Gannets (Morus bassanus) from one 
colony (Funk Island) during one month (August) were estimated to consume 2.7% of 
post-smolt biomass in the NW Atlantic between 1990 and 2000 (Montevecchi and 
Myers 1997, Montevecchi et al. 2002). Gannet populations in the NW Atlantic 
approximately doubled between 1984 and 1999. 


 
Physiologyxiii 
 


Atlantic Salmon, are ectothermic and so are dependent upon the surrounding 
water temperature to cue migratory patterns, to drive metabolic processes, and to 
determine the rate of progression from one life stage to the next (Dymond 1963, Elson 
1975, Wilzbach et al. 1998). Water temperature (along with river discharge) is an 
important factor affecting returning adults during river ascent (Banks 1969). Dependent 
upon the location of the population, adult salmon ascend spawning streams following 
afternoon temperature maxima between 16°C and 26°C (Elson 1975). Optimum 
temperature for egg fertilization and incubation is approximately 6°C (MacCrimmon and 
Gots 1979). Most juvenile growth occurs at temperatures above 7°C (Elson 1975). The 
preferred or optimal summer stream temperature for the growth and survivorship of 
Atlantic Salmon is 17°C (Javoid and Anderson 1967), while the upper incipient lethal 
temperature for Atlantic Salmon is 27.8°C (Garside 1973); however, adult and juvenile 
salmon may live for short periods above the incipient lethal temperature (Fry 1947). A 
sudden increase in incipient temperature in excess of 10°C may bring about the death 
of resident salmon at temperatures considerably below the upper lethal temperature 
(MacCrimmon and Gots 1979). 
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Atlantic Salmon juveniles undergo a series of changes at approximately 2-7 years 
of age (generally older in the northern part of the range) and at a critical body length 
(varies according to location and population), which lead to outmigration (McCormick et 
al. 1998). Behavioural changes include loss of positive rheotactic behaviour and 
territoriality, adoption of downstream orientation and schooling tendencies (McCormick 
et al. 1998). The out-migrating period is a critical stage for imprinting to chemical signals 
used for homing (McCormick et al. 1998). The transition is cued by photoperiod and 
temperature, while temperature and water flow appear to be key factors regulating the 
timing of downstream movements (McCormick et al. 1998). In the ocean, salmon are 
found at sea in water with SSTs between 1 and 12.5°C, with peak abundance at SSTs 
of 6-8°C (see Marine Habitat Requirements). 


 
Acidification is an important freshwater stressor for Atlantic Salmon in some 


regions (summarized in DFO 2000). Increased H+ ion concentrations coupled with the 
low concentrations of Ca++ are responsible for increased mortality of salmon in acidified 
rivers of Nova Scotia. In fresh water, the osmotic gradient results in the passive 
diffusion of water into the blood and of ions out of the blood. Passive losses of ions are 
countered by active uptake of Na+ and Cl- from the water to maintain a balanced state. 
When pH is ≤ 5.0, active uptake of Na+ and Cl- is reduced and passive efflux is 
increased resulting in a net loss of both ions. The loss of ions results in a shift of water 
from the extracellular fluids (e.g., plasma) to the intracellular fluids, causing a reduction 
in blood volume. In addition, red blood cells swell and additional cells are released from 
the spleen. The reduced blood volume and increased number and size of the red blood 
cells may cause a doubling of blood viscosity and arterial pressure. Death is a result of 
failure of the circulatory system. Mortality due to exposure to low pH in fresh water 
varies with the life stage of salmon. 


 
All freshwater stages are unaffected when pH is above 5.4 but mortality of fry (19-


71%) and smolts (1-5%) occurs when pH is below about 5.0. Mortality of parr and 
smolts is relatively high (72-100%) when pH declines to the 4.6-4.7 range. Eggs and 
alevins begin to experience lethal effects at pH’s below 4.8. Levels of pH ≤5.0 also 
interfere with the smoltification process and seawater adaptation. Due to the natural 
buffering capacity of the ocean, acidification issues for Atlantic Salmon are restricted to 
freshwater environments. 


 
Dispersal and migration 
 


Given that salmon have re-colonized glaciated portions of North America since 
glacial retreat, it is clear that this species has some ability to disperse to new habitat. 
Ocean-scale migrations also suggest the potential for extremely long-range dispersal 
(Reddin 2006). The natal fidelity that salmon exhibit has a limiting effect on the 
proportion of migrants among populations. Most data suggest immigration rates for 
Atlantic salmon are on average 10% per river or less (e.g. Dionne et al. 2008, Jonsson 
et al. 2003) and below the threshold required for demographic coupling. Most straying 
also appears to happen relatively close to the natal rivers (Jonsson et al. 2003), but 
recent evidence suggest mixing between rivers of different regions (Dionne et al. 2008). 
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The presence of conspecifics in the destination river and the level of local adaptation 
may influence the success of strays. For example, return rates of stocked salmon 
decline as the distance between the stocked river and the source river increases (Ritter 
1975). Furthermore, both natural immigrants and stocked salmon appear to have higher 
reproductive success when locally adapted populations are absent or suppressed 
(Mullins et al. 2003). In such cases, dispersal to new habitat and expansion of 
populations within freshwater systems can occur relatively rapidly (Mullins et al. 2003), 
particularly with human intervention (Bourgeois et al. 2000).  


 
The migratory behaviour of both anadromous and potamodromous salmon is 


diverse. Some individuals move less than a few hundred metres their entire lives 
(Gibson 1993), some populations complete short migrations to estuaries or along the 
nearby coast, and many populations complete ocean-scale migrations (Reddin 2006). 
The migratory routes taken by individual populations may have some genetic basis 
(Reddin 2006), but even within populations there may be variability in migratory timing 
and route (Klemetson et al. 2003). This heritable migratory behaviour is likely due, at 
least in part, to local adaptation, meaning immigrants may be at a disadvantage 
compared to locally adapted residents, as suggested by Dionne et al. (2008) for Atlantic 
Salmon and Tallman and Healey (1994) and Hendry et al. (2000) for other salmonids.  


 
Interspecific interactionsxiv  
 


Atlantic Salmon juveniles are territorial and year-class abundance declines over 
time as a result of competition for resources (Chaput 2001). Atlantic Salmon in fresh 
water compete for resources with conspecifics and potentially with other species, 
particularly other salmonids. Juvenile Atlantic Salmon are opportunistic predators of 
aquatic invertebrates (Gibson 1993), especially those drifting at the surface. Body size 
is the prime determinant of Atlantic Salmon territory size and, though environmental 
factors such as food availability may influence territory size, the degree of influence is 
first ‘filtered’ through an individual’s requirement for space (Grant et al. 1998). As such, 
competitors that exclude Atlantic Salmon from rearing habitat or use other resources of 
their freshwater environment will negatively affect Atlantic Salmon. 


 
In some parts of the Atlantic Salmon’s range (particularly Newfoundland, Labrador 


and Quebec; Scott and Crossman 1973), non-anadromous forms of Atlantic Salmon 
occur in sympatry with anadromous runs. In some cases these life history variants are 
genetically distinct from anadromous individuals while in others there is no genetic 
divergence (Adams 2007). Non-anadromous juveniles are phenotypically 
indistinguishable from their anadromous counterparts and likely occupy similar niches at 
the expense of anadromous conspecifics. 
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Where Atlantic Salmon are sympatric with native Brook Trout, salmon displace 
trout from riffle habitat but may be at a competitive disadvantage in pools (Gibson 
1993). Gibson and Dickson (1984) found that Atlantic Salmon juveniles showed 
enhanced growth in an otherwise fishless area of boreal Quebec, and also in a stream 
from which Brook Trout had been removed. However, density and biomass 
relationships between Brook Trout and Atlantic Salmon were not detected across 
several watersheds in another area of Newfoundland (Cote 2007). Similarly, no 
significant relationships between survivorship of Atlantic Salmon fry and abundance of 
Brook and Rainbow Trout were detected in streams of Vermont. Instead, fry survival 
was, in part, positively related to abundance of Brook Trout parr (Raffenberg and 
Parrish 2003). 


 
Interactions between Atlantic Salmon and salmonids not native to eastern North 


America have also been studied. Rainbow Trout (Oncorhynchus mykiss), native to the 
Pacific coast, now occur in many Atlantic Salmon rivers and are expanding their range 
in some areas (e.g. Newfoundland; Porter 2000). While the two species demonstrate 
some degree of habitat overlap, and engage in some interspecific competition (Fausch 
1998), juvenile Atlantic Salmon are more closely associated with positions near the 
substrate (riffle areas) and Rainbow Trout with the water column (or pool habitats) 
(Hearn and Kynard 1986, Volpe et al. 2001). Recent research conducted in Lake 
Ontario streams also suggests that Atlantic Salmon and Rainbow Trout juveniles can 
coexist successfully in streams where the habitat is suitable for both species (Stanfield 
and Jones 2003). Outcomes for salmon resulting from these interactions are often 
situation-specific, as habitat conditions (Jones and Stanfield 1993), dominance 
behaviour (Blanchet et al. 2007) and prior residence come into play (Volpe et al. 2001). 
Blanchet et al. (2008) suggested that increased daytime activity in the presence of 
juvenile Rainbow Trout might increase predation risk for juvenile Atlantic Salmon.  


 
Two other Pacific-origin salmonids, Chinook Salmon (Oncorhynchus tshawytscha) 


and Coho Salmon (Oncorhynchus kisutch), occur in the Great Lakes. High densities of 
stocked Chinook Salmon have potential to negatively affect Atlantic Salmon behaviour 
and survival (Scott et al. 2003) and interfere with spawning behavior (Scott et al. 2005). 
Similarly, Coho Salmon can affect growth and survival (Jones and Stanfield 1993); 
however, they are much less likely to have significant impacts due to relatively low 
abundance and different habitat requirements (Stanfield and Jones 2003). 


 
Atlantic Salmon and Brown Trout (Salmo trutta) interactions are relatively well 


studied. The Brown Trout, a native of Europe, has been introduced to numerous North 
American systems used by Atlantic Salmon and appears to be expanding its range in 
Newfoundland (Westley et al. submitted). Brown Trout tend to use the margins of runs 
and pools where water velocity is lower, in contrast to riffle specialization by Atlantic 
Salmon (Fausch 1998, Bremset and Heggenes 2001, Heggenes et al. 2002). Gibson 
and Cunjak (1986) reported that introduced Brown Trout in the Avalon Peninsula, 
Newfoundland, were largely segregated from Atlantic Salmon by habitat choice and to 
some degree, by food habits. Nevertheless there is overlap in types of habitat used by 
the two species (Heggenes and Dokk 2001). The occurrence of competition between 
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Brown Trout and Atlantic Salmon is not universal (e.g. Gibson and Cunjak 1986) and 
appears to be scale-dependent (sample resolution of studies reporting competition are 
generally <100 m2; Westley et al. submitted). Negative impacts include competition for 
females, winter shelter (Harwood et al. 2002a,b) and spawning habitat, and genetic and 
survival repercussions associated with hybridization between Brown Trout and Atlantic 
Salmon (Gephard et al. 2000). Competition between these species is most intense at 
spawning and early juvenile stages (Westley et al. submitted). In general, seemingly 
contradictory results suggest that the view that competition forces an inverse relation 
between other salmonids and Atlantic Salmon populations may not be tenable at all 
geographic scales (Cairns 2006). 


 
There are several other non-indigenous species of freshwater fish that have 


become established in many watersheds containing wild Atlantic Salmon. The species 
of most concern include Smallmouth Bass (Micropterus dolomieu), and species in the 
pike family: Chain Pickerel (Esox niger) and Muskellunge (Esox masquinongy). These 
species are potentially both competitors and predators of juvenile Atlantic Salmon. 
Introductions are generally the result of directed and illegal transfers of live fish between 
watersheds. The introduction of non-native species into existing salmon habitat 
represents a real and expanding threat to the persistence of salmon in the affected and 
adjacent drainages (DFO and MRNF 2009). 


 
Correlations between survival and growth during first summer/winter at sea 


suggest food resources may be a limiting factor during some marine phases (Peyronnet 
et al. 2007). However, variable environmental conditions in the ocean, rather than 
competition-induced shortages, are provided as explanations driving marine growth 
(Peyronnet et al. 2007). Examinations of smolt output and sea survival suggest these 
two parameters are not linked (Gibson 2006, Reddin 2006) and provide indirect 
evidence that competition in marine waters is relatively unimportant for Atlantic Salmon. 
Unfortunately, the vast scale of the Atlantic Salmon’s ocean habitat precludes field 
experiments to directly measure competitive interactions of Atlantic Salmon with other 
species (Cairns 2006).  


 
Interactions with prey species in the marine environment may also play an 


important role in marine survival. Studies from the eastern Atlantic show Atlantic 
Salmon prey on a variety of taxa including, but not limited to: Atlantic Herring (Clupea 
harengus), Capelin (Mallotus villosus), Sandeels (Ammodytidae), Gadids, Lantern 
Fishes (Myctophidae), Barracudinas (paralepidids), various invertebrates (amphipods, 
copepods, euphausids and crustaceans (shrimps)) (Haugland et al. 2006). Atlantic 
Salmon appear to focus on invertebrates early in their marine phase, but fishes appear 
to become a more important diet item as salmon grow older and larger (Reddin 1988, 
Hislop and Shelton 1993, Hansen and Quinn 1998). The diet of Atlantic Salmon in the 
marine environment is variable both temporally and spatially, suggesting they feed 
opportunistically as they migrate. This variability in diet makes it difficult to link marine 
growth and survival to the abundance of specific prey species.  
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Numerous disease-causing agents have been identified in wild Atlantic Salmon 
(Bakke and Harris 1998). These include Renibacterium salmoninarium (bacterial kidney 
disease (BKD) causing agent), Aeromonas salmonicida (furunculosis), infectious 
pancreatic necrosis virus, Vibrio anguillarum and Edwardsiella tarda (DFO 1999). There 
is documented history of some of these diseases in Maritime rivers including 
furunculosis and BKD (Cairns 2001). Furunculosis can become an important factor in 
adult in-river survival especially during periods of low flow and warm water. A new 
disease agent, infectious salmon anemia virus (ISA), was discovered in aquaculture-
reared fish in 1997 (DFO 1999). Myxozoa species (likely introduced) have also been 
reported in juvenile Atlantic Salmon from several Canadian rivers (Dionne et al. 2009b). 


 
Within Lake Ontario, recent emergence of viruses new to the Lake Ontario basin 


have the potential to cause disease and mortality in wild Atlantic salmon (e.g. Viral 
Haemorrhagic Septicaemia (VHS) detected in 2005). Additionally, salmonid species in 
Lake Ontario are carriers of the bacteria known to cause bacterial kidney disease 
(BKD). Atlantic Salmon strains currently being reared to support Lake Ontario 
restoration efforts are susceptible to disease outbreaks and seasonal mortality when 
infected with these bacteria.  


 
Adaptability  
 


Atlantic Salmon exhibit a wide range of variation in both phenotypic plasticity and 
adaptive genetic variation across its range (Taylor 1991, Gibson 1993, de Leaniz et al. 
2007). From individuals that spend their entire life cycle within a few metres of the natal 
stream and attain a size of < 10 cm, to 100+ cm individuals that undertake ocean-scale 
migrations, it is clear that this species has the capacity to adapt to a wide variety of 
conditions on relatively short demographic and evolutionary scales (Gibson 1993). 
However, while Atlantic Salmon appear to be flexible within the natural range of 
variation for freshwater habitat in eastern Canada, the species does not appear to adapt 
well to major anthropogenic disturbances. In particular human activities that interrupt 
migratory behaviour (e.g., dams), or drastically impact water quality (e.g., acidification) 
have led to extirpations in the past (Amiro 2003). 


 
This species adapts well to domestication as is evident in the global aquaculture 


industry. Recent studies suggest that salmon show a selection response to domestic 
conditions within a single generation. Unfortunately, rapid selection under domestic 
conditions can create challenges when attempting to supplement natural populations 
with hatchery-raised fish. Genetic data suggest that stocked fish have often had limited 
reproductive success (e.g., Fontaine et al. 1997, Saltveit 2006). Transplants of wild 
stock have been relatively rare. However, there have been documented successes 
(e.g., Rocky River in DU 4) (Bourgeois et al. 2000), usually within a short geographic 
distance between source and destination sites and into habitats devoid of naturally 
occurring anadromous populations. Transplanting salmon among DUs may be more 
difficult due to a higher probability of maladaption. For example, Ritter (1975) showed 
declining return rates of stocked salmon as the distance to the source population 
increased. de Leaniz et al. (2007) recently reviewed much of the evidence for local 
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adaptation and the role it plays in Atlantic Salmon fitness and ultimately population 
dynamics. The authors concluded that while local adaptation is likely important, 
quantitative evidence of its role in processes such as migratory timing, disease 
resistance or growth rate are scarce. 


 
 


POPULATION SIZES AND TRENDS 
 


The data compiled for the analysis of all Canadian DUs were provided by the 
Canadian Department of Fisheries and Oceans and the Quebec Ministère des 
Resources naturelles et de la Faune. Spawning escapement estimates (the number of 
fish available to spawn each year after all fisheries have taken place) were used 
throughout the trend analysis. Escapement was chosen over pre-fishery abundance 
based on COSEWIC criteria to use “mature individuals who are capable of 
reproducing”. Within COSEWIC, definitions of mature individuals are further defined as 
follows: “Mature individuals that will never produce new recruits should not be counted”. 
Assuming a significant proportion of the salmon captured historically in commercial and 
recreational fisheries would have reproduced, the use of spawning escapement data in 
trend analysis would, relative to the abundance of fish before the fisheries occur, will 
underestimate the extent of decline in several DUs (compare the trends shown in 
Figures 13 and 14). However, when spawning escapement is used for the trends 
analysis, the effectiveness of management actions such as fishery closures (described 
in the next section) is taken into account in the analysis. Canadian abundance 
reconstruction suggests significant declines in pre-fishery abundance across all DUs 
and the North American population as a whole (Chaput 2009; Figure 14). This decline 
appears to have stabilized in most northern regions during the last 3 generations (DUs 
1-3, 5-7), but not in the south.  


 
The analysis of population trends was standardized to provide consistent 


assessments across DUs. Catch data were used primarily in the analysis despite the 
potential error associated with these types of data (O’Connell 2003) as it was 
widespread and common to most areas. These data do, however, carry significant risk 
and uncertainty. O’Connell (2003) demonstrated that major differences can occur when 
using recreational catch data to infer total returns. He showed that in one case returns 
were overestimated by approximately 60% in four of seven years. A review of the status 
of salmon (Dempson et al. 2006) stated that stocks for which only angling data were 
available are not routinely evaluated, in the Newfoundland-Labrador region. Reasons 
for this included changes in daily and season bag limits, the introduction of split seasons 
and quotas in some areas in some years, the switch from DFO Guardian-provided 
recreational catch data to that obtained from a licence stub return system, the 
complexities and confusion of interpreting catch-and-release statistics over the years, 
and the fact that in some areas and years 35-65% of all potential fishing days may be 
unavailable owing to environmental closures. O’Connell et al. (1998) also showed there 
could be substantial differences between angling data derived from the licence stub 
system versus that provided by DFO Guardians for years when the two methods 
overlapped. This depended on the year and area in question, and was much more 







 


53 


pronounced for released fish rather than retained salmon. Despite these well-
documented potential problems these were the only data available for all DUs that 
would allow nation-wide comparison. In some areas, data were limited (e.g. DUs 1 and 
2) and/or better info was available (DUs 13, 14). Details on sampling effort and data 
quality issues are provided for each DU. River-specific trend data from other sampling 
methods are presented graphically where available. Where the catch data trends 
diverge from river-specific data, the differences are noted in the DU text.  


 
COSEWIC specifies time frames of 10 years or three generations (whichever is 


longer) in the examination of population trends. The complex and variable life history of 
Atlantic Salmon results in different generation times within and among rivers. A DU-
specific generation time was determined by averaging the modal smolt age for the rivers 
presented in Chaput et al. (2006a)xv and adding 1 or 2 years for the marine phase of 
life, depending on whether MSW fish were common in the specific DU. This approach 
would slightly underestimate generation time in populations where repeat spawning 
frequency is high. Smolt ages were typically consistent or within one year of other rivers 
within a DU. Abundance trends were analyzed using a time series for which the length 
was determined by multiplying the generation time by three and roughing up to the 
whole number. For example, if the generation time was 4.1 years, the trend was 
analyzed over 13 years.  


 
Abundance trends were assessed with a general linear model using a negative 


binomial error distribution (all statistics computed using R; R Development Core Team 
(2007)). Values for the calculation of percent change in abundance were taken from the 
predicted values of the general linear model (latest year and that from 3 generations 
previous). These estimates of change isolate temporally driven change and are more 
robust to spurious results. The statistical significance of the estimates trends was 
assessed at the 95% confidence level. Forward projections have not been provided due 
to the known dangers of predicting outcomes beyond the range of the data collected. 
They would also require unrealistic assumptions of static conditions and the absence of 
abundance-dependent phenomena such as depensation (which would hasten the 
decline) or compensation (which would slow or halt the decline). Because significant 
declines have occurred during the last four decades (Reddin 2010; Figure 14), and 
because for some DUs, the inclusion of just one extra generation resulted in significant 
trends that were not detected in analyses using three generations, where available 
longer time series are presented graphically for each DU. 
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The estimate of abundance for Canada is based on the sum of all DU-specific data 
and should be considered a minimum value as full abundance estimates were not 
available for DUs 1, 13 and 14. The ‘complete’ data set spans 1993-2007. The 
Canadian estimate of abundance of spawning, wild adult Atlantic Salmon was 524,288, 
in 2007. Of these 414,163 were small salmon and 110,154 were large salmon. Where 
data were available, 2008 appeared to have improved returns versus 2007. The lowest 
estimate over the data set was 364,373 in 1994 while the highest was 611,405 (1996). 
Overall, the model-based estimate of total abundance appears to have increased 
slightly since 1993 (by 11%), but the trend in the data was non-significant (P = 0.41; 
Figure 15). Small salmon abundance has increased by 19% from 1993 levels, while 
large salmon abundance has decreased by 14% of 1993 levels. Neither trend was 
significant over three generations (P = 0.246 and 0.136 respectively). However, within 
this broad assessment there are population components and regions that are 
experiencing significant declines (i.e., MSW salmon and DUs 4, 8, 9, 14, 15, 16; Table 
2) or are extinct (DU 11xvi). Regions at the southern extent of the Canadian range (Nova 
Scotia Southern Upland, DU 14; inner and outer Bay of Fundy, DUs 15 and 16) have 
undergone marked declines. Trends from individual DUs suggest that small and large 
salmon may be on differing trajectories of abundance, although neither trend is 
significant at the Canadian scale in the last three generations. Reddin and Veinott 
(2010) also suggest that small salmon are increasing in abundance while large salmon 
are declining. The analysis used in this report was applied to the data for Newfoundland 
and Labrador, presented by Reddin and Veinott (2010) and Reddin (2010), and it was 
determined that the increasing trend in small salmon abundance was marginally 
significant (P = 0.061) and the declining trend in large salmon abundance was highly 
significant (P < 0.001). The overall trend for total salmon was not significant (P = 0.302). 
Large salmon have declined to 59% of 1993 levels. The divergent trends for MSW and 
1SW salmon abundance are difficult to explain, but the data suggest that the risk of 
extended periods at sea may be relatively higher than it was historically. Repeat 
spawners (with the exception of DUs 14-16) have experienced improved survival in 
recent years (e.g. Cameron et al. 2009). 
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Figure 13. Posterior distributions from Monte Carlo simulation of estimated returns to the rivers/coast (after sea 


fisheries of Newfoundland and Labrador and St. Pierre and Miquelon) of large salmon (upper) and small 
salmon (lower) for eastern North America, 1971 to 2007. Box plots are interpreted as follows: dash is the 
median, rectangle defines the 5th to 95th percentile range, vertical line indicates minimum and maximum 
values from 10,000 simulations (taken from Chaput 2009). 
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Figure 14. Posterior distributions from Monte Carlo simulation of estimated pre-fishery abundance of large salmon 


(upper) and small salmon (lower) from eastern North America, 1971 to 2007. Pre-fishery abundance for 
large salmon is only available to the 1SW year of 2006. Box plots are interpreted as follows: dash is the 
median, rectangle defines the 5th to 95th percentile range, vertical line indicates minimum and maximum 
values from 10,000 simulations (taken from Chaput 2009). 
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Figure 15. Small, large and total Atlantic Salmon escapement for Canada (small: top panel; large: middle panel; 
total: bottom panel) over the past 3 generations (15 years). Superimposed is the general linear model (+/- 
2SE prediction intervals) used to determine trends in abundance.  


 
 


Fisheries managementxvii 
 


The abundance of Atlantic salmon in Canada has been significantly influenced by 
fisheries management policy. To provide further context, a brief overview of fisheries 
management is presented. 


 
As early as the 1970s, fisheries managers began placing restrictions on 


commercial Atlantic salmon harvests to replenish depleted stocks (May 1993). When 
pronounced declines in abundance were observed in the 1980s, a wide range of 
additional management measures were introduced for conservation purposes. The 
closures of commercial fisheries were expanded in 1984 to include all the commercial 
fisheries of the Maritime Provinces and portions of Quebec. Further reductions were 
introduced through the late 1980s and early 1990s, leading to a moratorium on 
commercial Atlantic Salmon fishing for insular Newfoundland in 1992, followed by a 
moratorium in 1998 for Labrador, and culminating with the closure of all commercial 
fisheries for Atlantic Salmon in eastern Canada in 2000. 
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In 1984, mandatory catch and release in recreational fisheries of all large Atlantic 
Salmon was introduced in the Maritime Provinces and insular Newfoundland. Since 
then, more restrictive angling management measures have been introduced in an 
attempt to compensate for declining survival and Atlantic Salmon abundance, including 
reduced daily and season bag limits, mandatory catch and release of large and in some 
cases all sizes of Atlantic Salmon, and in large portions of the Maritimes, the total 
closure of all directed fisheries.  
 


The need for increasingly severe restrictions on harvests over the past decades 
reflects the chronically unrealized expectations of Atlantic salmon stock recovery. 
Though population increases did occur, they were often short-lived (e.g. Dempson et al. 
2004). Over longer terms, harvest restrictions in most DUs have generally contributed to 
the stabilization of declining populations or slowed declines (the exceptions being DUs 2 
and 5). As stated previously, the positive contributions of these management restrictions 
may have had the effect of lessening the degree of reduction in the productive capacity 
of Atlantic salmon populations, as indicated by spawning escapement indices, but could 
mask the actual decline in overall abundance of salmon based on the indicators of total 
returns or pre-fishery abundance.  


 
 


Table 2. Trends in Atlantic Salmon spawner abundance for designatable units of eastern 
Canada. Probability values associated with inferred trends are given in parentheses. 
Note that DUs annotated with asterisks reflect abundance estimates for a subset of 
rivers. DD - Data Deficient. 
Designatable Unit Recent Abundance 


(Year) 
Small Salmon % change 
over 3 generations (p-value)


Large Salmon % 
change over 3 
generations (p-value) 


Total Salmon % change 
over 3 generations (p-
value) 


1 - Nunavik DD DD DD DD 


2 - Labrador 235,064 (2008) +443.9  
(<0.001) 


+127.9  
(0.016) 


+380 (<0.001) 


3 - NE Newfoundland 80,505 (2007) -11.0 (0.569) +1.7 (0.946) -9.6 (0.619) 


4 - S Newfoundland 21,866 (2007) -37.3 (0.063) -26.2 (0.293) -36.1 (0.071) 


5 - SW Newfoundland 44,566 (2007) +132.1 (<0.001) +143.7 (<0.001) +133.6 (<0.001) 


6 - NW Newfoundland 31,179 (2007) -4.2 (0.838) +41.7 (0.126) 0.0 (0.999) 


7 - Qc E North Shore 5,901 (2008) -26.3 (0.0.085) 50.8 (0.115) -13.79 (0.287) 


8 - Qc W North Shore 15,135 (2008) -34.0 (0.031) -20.1 (0.143) -24.4 (0.013) 


9 - Anticosti Island 2,414 (2008) -31.7 (0.076) -48.7 (0.017) -40.2 (0.007) 


10 - St. Lawrence 4,169 (2008) -1.8 (0.951) +11.5 (0.429) +5.27 (0.772) 


11 - Lake Ontario Extinct1 - - - 


12 - Gaspé-Gulf 103,149 (2007) -34.0 (0.119) -18.5 (0.217) -27.8 (0.100) 


13 - E Cape Breton* 1,150 (2008) -7.9 (0.789) -14.5 (0.542) -28.9 (0.202) 


14 - NS Southern 
Upland* 


1427 (2008) -58.6 (0.002) -74.0 (0.001) -61.3 (<0.001) 


15 - I Bay of Fundy <200 - - - 


16 - O Bay of Fundy  7584 (2008) -56.6 (0.024) -81.6 (<0.001) -64.3 (0.001) 
1 Currently assessed as Extirpated (COSEWIC 2006a); however, this report proposes that it be revised to Extinct, in keeping with 
the implication of the current COSEWIC guidelines for recognizing DUs, that loss of an entire DU represents an extinction event, not 
an extirpation. 
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Designatable Unit 1 – Nunavik 
 
Data were limited to the sporadic angling effort and catch statistics for Ungava Bay 


(MRNF 2009, MRNF unpublished data). The limitations of these data restricted the 
analysis to assessment of catch per unit effort (CPUE). As with all fishery-dependent 
data, the assumptions of constant catchability of the salmon and the equivalence of 
effort over the data set are likely to be violated. However, given that the fishery is limited 
to angling, changes in fishing gear and techniques are less of a factor than in 
commercial fisheries. Unfortunately, catchability of Atlantic Salmon is heavily influenced 
by water conditions. Angler data are the only type consistently available for almost all 
salmon populations, thus a broad assessment requires its utilization. 


 
The data for Ungava Bay was from four of the five known salmon rivers during the 


time period 1984 – 2008. Mean rod-days per year was 1,014 with a range of 415-1,615. 
Effort has generally been declining over the time series. No estimate of abundance 
could be calculated. There also was a significant increasing trend in CPUE over the 
time series (GLM on catch with effort offset: P=0.007). While the data only include four 
rivers with commercial angling activities, salmon have been reported from other rivers in 
this DU. The George River and the Koksoak River had substantially higher CPUE 
estimates than the Feuilles and Baleine rivers, suggesting higher abundances over the 
time series. There have been no known extirpations in this area.  


 
Designatable Unit 2 – Labrador  
 


Data for the Labrador DU were diverse. There were commercial catch data (1969-
2001) (Reddin 2010) and count data from four counting fences (2002-2008). These data 
were used in conjunction with habitat data to estimate abundance per habitat unit over 
time, which was then scaled up for the whole region, which includes 85 Labrador 
salmon rivers (Reddin 2010). The five rivers from Quebec that are part of DU 2 have 
spawner abundance time series, based on catch data, that were added to the Labrador 
data to derive an abundance time series for the entire DU. 
 


There is considerable uncertainty associated with these data since it assumes the 
four index rivers in southern Labrador are representative of a huge geographical region 
(scaling from ~1,700 to 65,500 km2), which includes varying intensities of Aboriginal 
fishing and habitat quality. Furthermore, information from Quebec rivers is based on 
angler data (MRNF 2009, MRNF unpublished data ) and habitat scaling (Caron and 
Fontaine 1999) that are also characterized by considerable uncertainty.  


 
The most recent estimate of adult abundance for DU 2 is 235,064 with 206,093 


being small salmon (<63 cm) and 28,970 being large salmon (>63 cm). The lowest 
abundance during the last three generations was 30,555 in 1991. The highest 
abundance over the same time frame was 242,758 in 2005. During the last three 
generations there have been significant increases in abundance of small (P<0.001), 
large (P=0.016) and total salmon (P<0.001) (Figure 16). The abundance of small 
salmon (based on the curve fit in Figure 16) is 443.9% greater than the 1990 
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abundance while large salmon abundance is up by 127.9% over the same period. Total 
salmon are at levels 380.0% of those in 1990 (Figure 16). Data for counting fence 
facilities in DU 2 (English River, Muddy Bay Brook, Sandhill River and Southwest Brook) 
are provided in Figure 17. Additional river-specific abundance data are provided in 
Appendix 1 (see Big Brook, Pinware, Forteau and du Vieux Fort rivers).  


 
As with all following DUs (except DU 11), it should be noted that using statistics of 


adult salmon spawners as a measure of population health has the disadvantage of 
potentially masking the severe declines observed in pre-fishery abundance. In this case, 
when commercial fishery-related mortality is accounted for, current levels of salmon 
abundance in DU 2 are much lower than expected (Reddin 2010).  


 
The only known population to be lost from this DU was Bobby’s Brook, located 


near the Alexis River. There has been no evidence of re-colonization of this tributary to 
date (D. Reddin, Dept. of Fisheries and Oceans, pers. comm.). 
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Figure 16. Atlantic Salmon escapement (small: top panel; large: middle panel; total: bottom panel) for DU 2 (1969-
2007). Superimposed is the general linear model (+/- 2SE prediction intervals) used to determine trends 
in abundance over the past 3 generations. Note that pre-1984 data for Quebec components of DU 2 were 
unavailable and are not included in this plot. Since 1984, the Quebec component only contributed an 
average of 4% of the run (range: 1-12%). 
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Figure 17. Salmon abundance in four index rivers in Southern Labrador (taken from Reddin 2010). Note that the time 


periods are not identical among the panels and that the Sand Hill data include breaks in the time periods. 


 
 


Designatable Unit 3 – Northeastern Newfoundland 
 


The data available for DU 3 consists of angler (1969-2007) and commercial (1969 
– 1992) catch data, and counts from 6-8 counting fences (mean of 7 per year). 
Estimates of abundance for the entire DU were calculated based on angler catch and 
effort data, adjusted for catch rates based on data from rivers with counting fences 
(Reddin and Veinott 2010, but see O’Connell 2003). Rivers with no angling catch were 
not included in the abundance estimates provided. Another challenge with these data is 
the large increase in abundance of salmon in the enhanced Exploits River, where 
extensive unused habitats were made available (Mullins et al. 2003). In some years, the 
Exploits and Gander rivers can account for nearly half the population of this DU and this 
swamping effect should be considered when examining trends for DU 3.  


 







 


62 


DU 3 has 127 documented salmon populations, with a substantial number of small 
streams that appear to have transient populations (juveniles are always present but 
adults return sporadically; C. Bourgeois, Dept. of Fisheries and Oceans, pers. comm.). 
The most recent estimate of adult abundance for DU 3 is 80,505 (51,883-109,267) from 
2007, with 68,654 being small salmon, and 11,851 being large salmonxviii. The lowest 
abundance during the last three generations was in 2002 with 58,584 (Figure 18). The 
highest abundance during the last three generations was 141,968 in 1996. There were 
no significant trends in abundance for small, large or total salmon for this DU over the 
last three generations (P = 0.569, 0.947, and 0.618 respectively). The abundance of 
total salmon has declined by 9.5% over this time period (based on the curve fit in Figure 
18), while small are 9.6% less abundant than three generations ago in 1994 (Figure 18). 
Large salmon abundance is estimated to have increase by 1.7% during this time period. 
As in Labrador, the non-significant trends in abundance, presented here for the past 
three generations, seem incomplete without considering the effects of commercial 
fishery closures that occurred in 1992 and remain in effect now. The returns data 
presented here do not include the commercial removals that were very high in the years 
up to 1991 (Reddin and Veinott 2010). Inclusion of these data is problematic because 
the landings include some salmon not originating from rivers within the DU. 
Reconstruction of pre-fishery abundance paints a picture of a substantial decline that 
has stabilized during the past 3 generations (DFO 2008). Additionally, more recent runs 
have not met increased expectations associated with improving escapement levels 
post-moratorium. Freshwater productivity has remained stable (DFO 2008) and there 
have been no reported extirpations of salmon in DU 3. Data from individual rivers 
monitored with counting fences (Exploits River, Gander River, Middle Brook, Terra Nova 
River and Campbellton River) are provided in Figure 19. Supplementary abundance 
data (for Indian Bay Brook, Northwest River and Indian River) are provided in 
Appendix 1. 
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Figure 18. Atlantic Salmon escapement (small: top panel; large: middle panel; total: bottom panel) for DU 3 (1969-


2007). Superimposed is the general linear model (+/- 2SE prediction intervals) used to determine trends 
in abundance over the past 3 generations. 
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Figure 19. Small (left panels) and large (right panels) salmon abundance from counting fence facilities (Exploits, 


Gander, Middle, Terra Nova and Campbellton) of DU 3 (taken from Reddin and Veinott 2010). 
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Designatable Unit 4 – South Newfoundland  
 


The data available for DU 4 consisted of angler (1969-2007) and commercial 
(1969 – 1992) catch data, and counts from 5 counting fences (mean of 4 per year) 
(Reddin and Veinott 2010). Angler catch data was based on a mean estimate of 20,527 
rod days per year with a range of 12,208 – 32,642. There are 104 known rivers in this 
DU, with no known extirpations and one introduced population (Rocky River). Conne 
River had the highest estimated abundance over the time series, peaking at just over 
10,000 returning adults. Most rivers in this DU appear to have mean abundances of less 
than 500 spawning adults (Dempson et al. 2006). Angling effort has declined by nearly 
50% over the last 15 years. Estimates of abundance for the DU were calculated based 
on angler catch and effort data, adjusted using the catchability data from the rivers with 
counting fences (Reddin and Veinott 2010). The fishery-independent data from this DU 
are heavily biased to the eastern side of the DU and may not be representative of the 
entire DU. Furthermore, rivers with no angling catch were not included in the abundance 
estimates provided.  


 
The most recent estimate of adult abundance for DU 4 is 21,866 (14,021-29,711) 


from 2007, with 18,633 (12,411-24,854) being small salmon, and 3,233 (1,610-4,857) 
large (Figure 20). The lowest abundance during the last three generations was in 2001 
with 18,409. The highest abundance during the last three generations was 60,008 in 
1996. The abundance of small salmon (based on the curve fit in Figure 20) declined by 
37.3% since 1994. The abundance of large salmon has declined by 26.2% since 1994, 
and total salmon abundance has declined by 36.0% (Figure 20). Estimated declines in 
the abundance of small and total salmon are marginally insignificant (P = 0.063 and 
0.071 respectively), but the estimated decline in large salmon abundance is not 
significantly different from zero (P = 0.293). It is worth noting that while trends in 
abundance were similar between catch data and counting facility data for this DU, the 
counting facility data and total catch information suggest that 2007 was the lowest year 
on record not 2001. Additionally, these decline rates are sensitive to the length of the 
time series used. Extending the time series back one additional year yields decline rates 
of 52.5% and 50.1% for small and total salmon respectively, both of which are 
statistically significant (P <0.01). 


 
Previously published trends for individual populations, where counting fences exist, 


can be found in Figure 21. Supplementary abundance data (for Biscay Bay River) are 
provided in Appendix 1. 


 
The Conne River has exhibited the most substantial decline, strongly influencing 


the total abundance for DU 4.  
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Figure 20. Atlantic Salmon escapement (small: top panel; large: middle panel; total: bottom panel) for DU 4 (1969-
2007). Superimposed is the general linear model (+/- 2SE prediction intervals) used to determine trends 
in abundance over the past 3 generations. 
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Figure 21. River-specific trend data from the five active counting facilities (Northeast Trepassey, Conne, Rocky, 


Northeast Placentia, and Little Rivers) in DU 4. Data for small (left panels) and large salmon (right panels) 
are presented separately for each river (taken from Reddin and Veinott 2010). 


 
 







 


68 


Designatable Unit 5 – Southwest Newfoundland  
 


The data available for DU 5 consisted of angler (1969 – 2007) and commercial 
(1969 – 1992) catch data, and counts from two counting fences. Five of the DU 5 rivers 
are also assessed with annual swim-through surveys. Angler catch data was based on 
a mean estimate of 25,899 rod days per year with a range of 18,544-38,487. Angling 
effort has increased significantly (P= 0.004); by nearly 240% over the data set. 
Estimates of abundance for the entire DU were calculated based on angler catch and 
effort data, adjusted using catch rate data from rivers with counting fences (Reddin and 
Veinott 2010). Furthermore, where angling data were unavailable, abundance was 
scaled according to available habitat. While these fishery-dependent data are corrected 
with fishery-independent data, estimates should be considered with the same caveats 
described above.  


 
DU 5 has an estimated 40 rivers with salmon populations. There have been no 


known extirpations in this DU. The most recent estimate of adult abundance for DU 5 is 
44,566 (32,143-56,988) from 2007, with 37,679 (27,828-47,531) being small salmon, 
and 6,886 (4,315-9,457) being large salmon. The lowest abundance during the last 
three generations was in 1991 with 15,488 salmon while the highest abundance was 
68,441 in 2006. There was a significant increase in the abundance of small, large and 
total salmon (all P values < 0.001). The abundance of small salmon (based on the curve 
fit in Figure 22) is 132.1% greater than three generations previous. Over the same time 
period, the abundance of large salmon increased by 143.7, while total salmon 
abundance is 133.6% greater (Figure 22). Despite increasing trends and four of five 
monitored rivers meeting conservation requirements, population abundance in these 
rivers is considered low (DFO 2008). Trends for individual populations where counting 
fences exist can be found in Reddin and Veinott (2010). The Humber River is the 
largest population in this DU with abundance estimates ranging from 6,125 to 32,118 
salmon. Abundance in populations south of the Humber, in the Bay St. George region, 
ranged from 235 to 3,684 salmon, with Harry’s River having the highest abundance 
estimates. Data for snorkel-surveyed rivers (Harry’s, Robinsons, Crabbes, Fischells and 
M. Barachois) are provided in Figure 23. Supplementary abundance data (for 
Highlands, Flat Bay, Humber and Grand Bank rivers) are provided in Appendix 1.  
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Figure 22. Atlantic Salmon escapement (small: top panel; large: middle panel; total: bottom panel) for DU 5 (1969-
2007). Superimposed is the general linear model (+/- 2SE prediction intervals) used to determine trends 
in abundance over the past 3 generations. 
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Figure 23. Abundance estimates for Atlantic Salmon in snorkel-surveyed rivers of DU 5 (taken from Reddin and 
Veinott 2010).  


 
 


Designatable Unit 6 – Northwest Newfoundland  
 


The data available for DU 6 consisted of angler (1969 – 2007) and commercial 
(1969 – 1992) catch data, and counts from three counting fences; although data are not 
available from the three fences in all years (Reddin and Veinott 2010). Angler catch 
data was based on a mean estimate of 15,517 rod days per year with a range of 
10,386-19,695. Angling effort has decreased significantly (P= 0.004) to 82% of mid-90s 
values. The Torrent River has had a substantial amount of habitat made available as 
part of an enhancement project. Significant increases in abundance of this population 
may influence overall trends in the DU. Estimates of abundance for the entire DU were 
calculated based on angler catch and effort data, adjusted using catch rate data from 
rivers with counting fences (Reddin and Veinott 2010). Estimates should be considered 
with the same caveats described above.  
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There are 34 salmon rivers in DU 6, of which none have been extirpated. The most 
recent estimates of adult abundance for DU 6 is 31,179 (20,061-42,296) from 2007, with 
26,603 (17,786-35,420-9,457) being small salmon, and 4,576 (2,275-6,876) being large 
salmon (Figure 24). Abundance estimates during the last three generations range from 
19,369 salmon in 1994 to 51,570 salmon in 1996. There were no significant trends in 
the abundance of small, large or total salmon (P = 0.838, 0.125, and 0.999 
respectively). The abundance of small salmon (based on the curve fit in Figure 24) has 
decreased by 4.2% over the last three generations. The abundance of large salmon is 
41.7% greater over the same time period, and the trend line for the abundance of total 
salmon has a slope of zero over this time period (Figure 24). Abundance estimates 
were available from two monitored rivers in this DU in 2008 (Torrent River and Western 
Arm Brook) and both were above the conservation requirement (DFO 2008). 
Supplementary abundance data (for Lomond, Torrent rivers and Western Arm Brook) 
are provided in Appendix 1.  


 


1970 1975 1980 1985 1990 1995 2000 2005


0


10000
20000


30000


40000


DU6
small


1970 1975 1980 1985 1990 1995 2000 2005


0
1000
2000
3000
4000
5000
6000
7000


large


sa
lm


o
n


 a
b


u
n


d
a


n
ce


1970 1975 1980 1985 1990 1995 2000 2005


0
10000
20000
30000
40000
50000


total


 
 


Figure 24. Atlantic Salmon escapement (small: top panel; large: middle panel; total: bottom panel) for DU 6 from 
1969 to 2007. Superimposed is the fit from the general linear model (+/- 2SE prediction intervals) used to 
determine trends in abundance over the past 3 generations. 
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Designatable Unit 7 – Quebec Eastern North Shore 
 


Data from Quebec are derived from various methods, including direct counts 
(fence and snorkel surveys), extrapolations from index rivers (based on available 
habitat) and angler data (MRNF 2009, MRNF unpublished data ). The Ministère des 
Ressources naturelles et de la Faune in Quebec assigns a classification to the data for 
each river C1-C6 (C1 being the highest quality data) that rates the quality of the 
abundance data. Many of these classifications can include multiple data types (e.g., 
counting fences and snorkel swim-throughs). The general data classifications for the 
rivers in each DU are presented for DUs 7-10. DU 7 had four C3 rivers, three C5 rivers 
and eight C6 rivers.  


 
All 15 salmon rivers of DU 7 were represented in the data set over the time 


period 1984 – 2008. Mean rod-days per year was 2,402 with a range of 1,892-3,230. 
Effort has been declining over the time series (P<0.001). The most recent estimate of 
adult abundance for DU 7 is 5,901 salmon in 2008, of which 69% were small salmon 
(Figure 25). Abundance estimates during the last three generations range from 4,026 
salmon in 1997 to 7,785 salmon in 1993. There were no significant trends in small, large 
and total salmon abundance (P=0.085, P=0.115; P=0.297 respectively). The abundance 
of small salmon (based on the curve fit in Figure 25) declined by -26.3% during the last 
three generations; however, this decline was partially offset by a 50.8% increase in the 
abundance of (more fecund) large salmon, with the total number of salmon down by 
13.8% (Figure 25). Supplementary abundance data (for the Musquanousse and Vieux 
Fort) are provided in Appendix 1.  
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Figure 25. Atlantic Salmon escapement (small: top panel; large: middle panel; total: bottom panel) for DU 7 from 
1984-2008. Superimposed is the general linear model (+/- 2SE prediction intervals) used to determine 
trends in abundance over the past 3 generations. 


 
 


Designatable Unit 8 – Quebec Western North Shore population  
 


Data from Quebec are derived from various methods, including direct counts 
(fence and snorkel surveys), extrapolations from index rivers (based on available 
habitat) and angler data (MRNF 2009, MRNF unpublished data). DU 8 has three C1 
rivers, nine C3 rivers, three C4 rivers, seven C5 rivers, and seven C6 rivers (See DU 7 
for description of river data classification). 
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The 29 salmon rivers of DU 8 are represented over the time period 1984 – 2008. 
The most recent estimate (2008) of adult abundance for DU 8 is 15,135, of which 73% 
are large salmon. Abundance estimates during the last three generations range from 
9,865 salmon in 2002 to 17,341 salmon in 1995. There were significant declines in 
small and total salmon abundance (P=0.031, P=0.013 respectively). A significant trend 
was not associated with large salmon abundance (P=0.143). Over the last three 
generations, the abundance of small salmon (based on the curve fit in Figure 26) 
declined by 33.9%, while large salmon declined by 20.1% and total salmon by 24.4% 
(Figure 26).  


 
Data for de la Trinité river, an index river monitored with a fish ladder, is provided 


in Figure 27. Supplementary abundance data (Laval, Mistassini, Godbout, de la Trinité, 
aux Rochers, Jupitagon, Mingan, de la Corneille, Piashti, Watshishou, Petite Rivière de 
la Watshishou, des Escoumins) are provided in Appendix 1. There have been no 
populations lost from DU 8.  
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Figure 26.  Atlantic Salmon escapement (small: top panel; large: middle panel; total: bottom panel) for DU 8 from 
1984-2008. Superimposed is the fit from the general linear model (+/- 2SE prediction intervals) used to 
determine trends in abundance over the past 3 generations. 
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Figure 27. Quebec Index Rivers (Saint-Jean and Trinité). Counting fence data from 1984-2008. Note the Saint-Jean 
lies within DU 12 while the Trinité is within DU 8.  


 
 


Designatable Unit 9 – Anticosti Island 
 


Data from Quebec are derived from various methods, including direct counts 
(fence and snorkel surveys), extrapolations from index rivers (based on available 
habitat) and angler data (MRNF 2009, MRNF unpublished data). Salmon abundance 
data is available from 25 rivers on Anticosti Island and 24 of them were classified 
according to the type of data available. DU 9 has one C1 river, one C3 river, 19 C4 
rivers, and three C6 rivers (See DU 7 for description of river data classification). 


 
The most recent estimate (2008) of adult abundance for DU 9 is 2,414 salmon, 


comprised of 1,362 small and 1,052 large salmon. Abundance estimates during the last 
three generations range from 1,390 salmon in 2005 to 4,855 salmon in 1996. The 
declining trend in abundance detected for small salmon (Figure 28) was marginally 
insignificant (P = 0.077), and statistically significant declines in large and total salmon 
were observed (respective P-values: 0.017 and 0.007). The abundance of total salmon 
(based on the curve fit in Figure 28) has declined by 31.7% over the last 3 generations. 
The abundance of both large (48.7%) and small (40.2%) salmon has declined during 
this period. Supplementary abundance data (á l’Huile, MacDonald, á la Patate, Vaureal, 
aux Saumons, du Renard, Petite rivière de la Loutre, Bell, Box, Dauphine, Petite rivière 
de la Chaloupe, Maccan, de la Chaloupe, Ferree, Martin, du Pavillon, aux Plats, 
Chicotte, Galiote, du Brick, Jupiter, à la Loutre, Bec-scie ) are provided in Appendix 1. 
There have been no populations lost in DU 9.  
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Figure 28. Atlantic Salmon escapement (small: top panel; large: middle panel; total: bottom panel) for DU 9 from 


1984-2008. Superimposed is the fit from the general linear model (+/- 2SE prediction intervals) used to 
determine trends in abundance over the past 3 generations. 


 
 


Designatable Unit 10 - Inner St. Lawrence 


 
Data from Quebec are derived from various methods, including direct counts 


(fence and snorkel surveys), extrapolations from index rivers (based on available 
habitat) and angler data (MRNF 2009, MRNF unpublished data). The nine known 
salmon rivers of DU 10 are represented in the dataset. DU 10 has six C1 rivers, and 
three C4 rivers (See DU 7 for description of river data classification). 


 
The most recent estimate (2008) of adult spawner abundance for DU 10 is 4,169 


salmon, the highest over the last three generations, consisting of 2,230 small salmon 
and 1,939 large salmon.The lowest spawner abundance during the last three 
generations was in 2007 (2,208 salmon). There were no significant trends in abundance 
for small, large or total salmon (small: P=0.951; large: P=0.429; total: P=0.772; Table 2). 
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The abundance of large and total salmon (based on the curve fit in Figure 29) has 
increased by 11.5% and 5.3% respectively since 1997, while small salmon abundance 
has declined by 1.8% during this time period. Supplementary abundance data (Ouelle, 
Malbaie, St.-Jean, à Mars, Ste.-Marguerite principale, Ste.-Marguerite NE) are provided 
in Appendix 1. 


 
Despite relatively stable trends, effective population sizes for salmon in the rivers 


of DU 10 are relatively low (Dionne et al. 2007). Furthermore, many populations in this 
area have been supplemented by stocking (M. Dionne, Quebec Ministère des 
Ressources naturelles et de la Faune, pers. comm.). To date, all known salmon rivers 
contain populations. 
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Figure 29. Atlantic Salmon escapement (small: top panel; large: middle panel; total: bottom panel) for DU 10 from 


1984-2008. Superimposed is the fit from the general linear model (+/- 2SE prediction intervals) used to 
determine trends in abundance over the past 3 generations. 
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Designatable Unit 11 - Lake Ontario  
 


The Lake Ontario DU has been assessed as extirpatedxix (COSEWIC 2006a). 
Attempts are ongoing to re-establish populations through stocking. Since no known 
genetic material remains from the original populations, different strains are being used 
for restoration efforts. These efforts have not yet succeeded in producing self-
sustaining, naturally reproducing populations. 


 
Designatable Unit 12 – Gaspé–Southern Gulf of St. Lawrence 
 


DU 12 has 78 rivers that contain salmon populations distributed across four 
provincial jurisdictions (Quebec, PEI, Nova Scotia, and New Brunswick). The data 
available for DU 12 came from a variety of sources as the DU is comprised of several 
Quebec and Gulf Salmon Fishing Areas. The specific data sources and collection 
details can be found in (Breau et al. 2009, Cairns et al. 2009, MRNF 2009, MRNF 
unpublished data, Cameron et al. 2009, Chaput et al. 2010, Fournier and Cauchon 
2009, Secteur Faune Québec 2009, Dionne et al. 2010). Broadly, the data consist of 
angler catch statistics (1970-2008), counts from up to nine counting fences (range 6 - 
9), snorkel surveys, and mark-recapture estimates. The primary estimate of abundance 
for the whole DU is based on the angler-catch data. While these fishery-dependent data 
are corrected with fishery-independent data, estimates should be considered with the 
same caveats described above.  


 
The latest estimate (2007) of adult spawner abundance for DU 12 is 103,149 


salmon. The lowest abundance during the last three generations was in 1999 with 
77,323 salmon, while the highest abundance was 213,329 salmon in 1993. There were 
no statistically significant trends in the abundance of small, large or total salmon in this 
DU (P values: 0.119, 0.217 and 0.100 respectively). The abundance of small, large and 
total salmon (based on the curve fit in Figure 30) has decreased by 34.0%, 18.5% and 
27.8% respectively over the last three generations. These values are sensitive to the 
length of the time series. For example, increasing or decreasing the length of the time 
series for total salmon changes the decline rate estimates to 46% or 1.5% respectively. 
The Miramichi River accounts for the majority of salmon in this DU (>50% of the total 
DU population in the majority of years). The swamping effect of this single large river 
should be considered when examining these data. In general, juvenile distribution and 
densities are good and most rivers are known or are suspected of meeting conservation 
requirements (Breau et al. 2009, Cameron et al. 2009, Chaput et al. 2010). Southern 
areas of SFA 16 and PEI are exceptions, as distribution of juveniles is sparse and 
densities are low (Cairns et al. 2009, Chaput et al. 2010). Adult salmon abundance in 
the latter areas is also considered to be below conservation levels (Cairns et al. 2009, 
Chaput et al. 2010). Furthermore some small rivers of the Northumberland Strait also 
appear to be in decline (Gibson et al. 2006). PEI in particular is experiencing significant 
habitat degradation, related to land-use issues and its indigenous stocks have likely 
been largely replaced by stocked fish in at least some rivers (D. Cairns, Dept. of 
Fisheries and Oceans, pers. comm.). Abundance data from counting fence facilities 
and/or dominant rivers of DU 12 are provided (Figures 31-35). Supplementary 
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abundance data (Matapedia, Cascapedia, Petite rivière Cascapedia, Bonaventure, 
Petite rivière Port Daniel, Port Daniel du Milieu, Port Daniel Nord, du Grand Pabo 
Ouest, du Grand Pabo, du Petit Pabo, Grande Rivière, St.-Jean, York, Dartmouth, 
Madeleine, Ste.-Anne, Cap Chat, Matane, Mitis, Restigouche, Nepisiguit, Tabusintac, 
Bouctouche, Morell, Philip, East Pictou, Sutherlands, West Antigonish) are provided in 
Appendix 1. 


 
 


1984 1988 1992 1996 2000 2004


0


50000


100000


150000


200000


DU12
small


1984 1988 1992 1996 2000 2004


0


20000


40000


60000


large


sa
lm


o
n


 a
b


u
n


d
a


n
ce


1984 1988 1992 1996 2000 2004


0
50000


100000
150000
200000
250000


total


 
 


Figure 30. Atlantic Salmon returns (small: top panel; large: middle panel; total: bottom panel) for DU 12 over the past 
3 generations. Superimposed is the general linear model (+/- 2SE prediction intervals) used to determine 
trends in abundance. 
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Figure 31. Counts of all adult salmon at the Northwest Upsalquitch Barrier (upper) and Causapscal Barrier (bottom), 
Restigouche River (taken from Cameron et al. 2009). 
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Figure 32. Counts of salmon at the Jacquet River barrier. Square black symbols show years with incomplete counts 
due to fence washouts or early removal due to inclement weather (taken from Cameron et al. 2009). 
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Figure 33. Counts of salmon (size groups combined) at the two headwater barriers in the Southwest Miramichi 
(upper panel), at the single headwater barrier in the Northwest Miramichi (middle panel) and catch per rod 
day from the crown reserve angling waters of the Northwest Miramichi (lower panel) (taken from Chaput 
et al. 2010). 
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Figure 34. Estimates of returns of small salmon (upper), large salmon (middle) and size groups combined (lower) to 
the Miramichi River, 1971 to 2007. Trend line is an exponential function for the most recent 15 years 
(1993 to 2007) (taken from Chaput et al. 2010). 
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Figure 35. Estimated returns of large (upper series with error bars) and small salmon (lower series with error bars) to 
the Margaree River, 1987 to 2008. The conservation requirement for large salmon is depicted with a solid 
line and for small salmon with a dashed line (taken from Breau et al. 2009). 


 
 


Designatable Unit 13 – Eastern Cape Breton 
 


The data available for DU 13 came from a variety of sources including angler catch 
statistics (1970-2008), fishway counts (1 river), snorkel surveys on four rivers 1994-
2008 (except Clyburn 1987-2008) and mark-recapture estimates. Where angler data 
has been used, its utility as an index has been validated using fishery-independent 
methods. Data reflect both returns and escapement – depending on the data source. 
There was no total estimate of abundance available for this DU, but low angler effort on 
other rivers suggests much of the salmon abundance in this DU is within assessed 
rivers (Gibson and Bowlby 2009). The spawner abundance data presented here are a 
sum for rivers with estimates (based on the data provided in Gibson and Bowlby 2009). 
Since Grand River data was not provided in terms of small and large salmon, data from 
this river are included only for total salmon. As such the results provided for total salmon 
do not equal the sum of small and large individuals.  
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There are 30 rivers in DU 13 with reported recreational catch. The most recent 
(2008) estimate of adult abundance for DU 13 is 1,150 salmon, of which 407 were 
small, and 743 were large. During the last three generations, total abundance in the five 
assessed rivers has ranged from 513 salmon in 2002, to 1,825 salmon in 1996. There 
were no significant trends in the abundance of small, large or total salmon (P = 0.789, 
0.542, and 0.202 respectively) when the abundance time series for this DU are 
analyzed in aggregate. The abundance of small salmon (based on the curve fit in Figure 
36) has declined by 7.9% since 1993, whereas the abundance of large salmon is 14.5% 
below 1993 levels. The abundance of salmon for both size categories combined has 
decreased by 28.9% during this time period (Figure 36). Despite the lack of a 
statistically significant declining trend over three generations, four of five DU 13 rivers 
were below conservation requirements in 2008 and two had “marked” declines (Gibson 
and Bowlby 2009). Furthermore, a declining trend can be detected for small (39.6% 
over four generations; P = 0.058), large (67.2%; P < 0.001) and total (69.1%; P < 0.001) 
salmon when the data series is extended by five years (four generations). The 
difference in the trends in total abundance from the large and small abundance series 
reflects the large decline in abundance in the Grand River (Figure 37), which was not 
included in the small and large abundance series. Data for individual river systems are 
plotted in Figure 37. Juvenile abundance levels in the region are not high in comparison 
to DU 12 rivers, although juveniles remain widespread (Gibson and Bowlby 2009). To 
date, there have been no known extirpations in this DU.  
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Figure 36. Atlantic Salmon escapement (small: top panel; large: middle panel; total: bottom panel) for DU 13 over 
the past 3 generations. Superimposed is the fit from a general linear model (+/- 2SE prediction intervals) 
used to determine trends in abundance. Note contributions from the Grand River are not included in small 
and large salmon plots due to data limitations. 
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Figure 37. Adult Atlantic Salmon abundance time series (size categories combined) for five eastern Cape Breton 
rivers. The solid line is the estimated abundance from a log-linear model fit to data for the last three 
generations. The dashed line shows the 5-year mean abundance for 2 time periods separated by 15 
years. The points are the observed data (taken from Gibson and Bowlby 2009). 


 
 


Designatable Unit 14 – Nova Scotia Southern Upland 
 


The data available for DU 14 come from a variety of sources including angler catch 
statistics (1970-2008), fishway counts (3 rivers), and mark-recapture estimates (1 river). 
The trend data used for this section rely entirely on fishery-independent data: the sum of 
the spawner escapement counts on the two main index rivers was used to assess 
trends. Abundance estimates from the assessed rivers are not extrapolated to the entire 
DU using the recreational catch because most rivers are closed to fishing. As such 
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there is no total estimate of abundance available for this DU. The abundance data 
presented here are a sum for rivers with estimates (based on data in Gibson et al. 
2009). In recent years, the monitored rivers are biased towards systems with lower 
acidification impacts. Such rivers, however, are thought to currently contain the majority 
of salmon in this DU.  


 
Within the previous century, 63 rivers with this DU are known to have contained 


salmon, although presently, salmon are extirpated from many. The most recent estimate 
(2008) of adult abundance for the two index rivers is 1,427 salmon, consisting of 1,264 
small and 164 large salmon. The lowest abundance during the last 3 generations was 
755 salmon in 2007, while the highest abundance was 3,557 salmon in 1996. 
Abundance of salmon in this DU during the 1980s at times exceeded 10,000. There has 
been a significant decline in the abundance of small (P = 0.003), large (P = 0.002) and 
total salmon (P < 0.001) in this DU based on the curve fit in Figure 38. Small salmon 
abundance declined by 58.6% since 1996 (Figure 38). The abundance of large salmon 
was down by 74.0%, and total salmon declined by 61.3% during that period. Since 
recent counts represent systems with relatively low levels of acidification, declines in 
acidified rivers of DU 14 are expected to be greater (Gibson et al. 2009). DU 14 has 
experienced a substantial decline in the number of individual populations. DFO (2000) 
predicted that 55% of rivers in this DU are extirpated with an additional 36% at risk of 
extirpation.  


 
A comparison of juvenile abundance estimated from electrofishing surveys 


between 2000 and 2008 (Gibson et al. 2009) are indicative of ongoing declines and low 
juvenile abundance (Figure 39). These surveys were similar in terms of total effort and 
coverage, although marginally more sites were completed in 2008 (143 vs. 128), but 
one less river was visited (51 rather than 52). Total shocking time was slightly greater in 
2008 (143,385 seconds vs. 104,331 seconds), but the total area surveyed was lower 
(98,019 m2 vs. 128,841 m2). Approximately one-quarter as many juvenile salmon were 
captured in 2008 (977 salmon) than in 2000 (3,733 salmon). In 2000, juvenile Atlantic 
Salmon were found in 54% of the rivers (28 of 52), but were only found in 39% (20 of 
51) of the rivers in 2008. 


 
Under current conditions, maximum lifetime reproductive rates (indicative of the 


compensatory reserve) of salmon in this DU are very low and abundance will likely 
continue to decline because the populations have little intrinsic capacity to rebound 
following events that further lower abundance (Gibson et al. 2009). Only a few 
populations (e.g. the LaHave and St. Mary’s rivers) may be viable under current 
conditions and then only at low population size (Gibson et al. 2009). Because of their 
low reproductive rates, these populations may also be at risk as a result of stochastic 
processes. Annual salmon counts at the Morgan Falls fishway on the LaHave River, the 
primary index of abundance in this DU, are provided in Figure 40. Supplementary 
abundance data (Liscomb, St. Marys, and East River (Sheet Hbr.)) are provided in 
Appendix 1. 
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Figure 38. Atlantic Salmon escapement from 1980 to 2008 (small: top panel; large: middle panel; total: bottom panel) 
for DU 14. Superimposed is the general linear model (+/- 2SE prediction intervals) used to determine 
trends in abundance over the past 3 generations. 
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Figure 39. Box plots showing the density of Atlantic Salmon in Southern Upland rivers based on electrofishing during 


2000 and 2008. The dot shows the median density and the box shows the inter-quartile spread. Open 
dots indicate that no salmon were captured in the river. The whiskers are drawn to the minimum and 
maximum. “N” is the number of sites that were electrofished in each river (adapted from Gibson et al. 
2009). 
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Figure 40. Counts of Atlantic Salmon at Morgans Falls fishway on the LaHave River, NS, from 1974 to 2008, divided 
into the proportions of wild-origin and hatchery-origin 1SW and MSW adults (taken from Gibson et al. 
2009). 


 
 


Designatable Unit 15 – Inner Bay of Fundy 
 


This DU has been designated as Endangered under the SARA. A full status report 
was prepared in 2006 (COSEWIC 2006b). Current estimates for this DU (2008) suggest 
the total number of wild fish is likely to be less than 200 individuals.  


 
Designatable Unit 16 – Outer Bay of Fundy 
 


Small and large returns to the Saint John River from 1993 to 2008 were calculated 
by using the estimated returns to the Nashwaak River (upriver of the counting fence), 
raised by the amount of habitat available in the Saint John River downstream of 
Mactaquac Dam plus the total returns destined for above Mactaquac Dam. The returns 
to the other outer Bay of Fundy rivers were determined by using the total returns to both 
the Magaguadavic and St. Croix rivers raised by the amount of habitat available to 
salmon between the Saint John River and the Maine border. Added to the estimated 
Saint John River returns, these estimates provided the total estimated 1SW and MSW 
returns to DU 16 (Jones et al. 2009).  


 







 


92 


There are 17 salmon rivers in DU 16. The most recent estimate of adult 
abundance for DU 16 is 7,584 from 2008. Of these 6,629 were small and 955 were 
large. The lowest abundance during the last three generations was in 2007 (3,486 
salmon). The highest abundance during the last three generations was 20,010 salmon 
in 1996. There have been significant declines in the abundance of large (P < 0.001), 
small (P = 0.024) and total salmon (P = 0.001). The abundance of small salmon (based 
on the curve fit in Figure 41) has declined by 56.5% since 1996 (Figure 41). The 
abundance of large salmon has declined by 81.6% of 1996 abundance and total salmon 
are down by 64.3%. Adult escapement is well below conservation requirements for the 
entire area and juveniles, though well distributed, are also at low densities (Jones et al. 
2009). While all monitoring facilities show strong declining trends, the St. Croix and the 
Magaguadavic rivers have been effectively extirpated of wild fish. Data from the Saint 
John River (Mactaquac), Magaguadavic River and St. Croix River are provided in 
Figures 42-44. 
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Figure 41. Atlantic Salmon escapement (small: top panel; large: middle panel; total: bottom panel) for DU 16 over 
the past 3 generations. Superimposed is the general linear model (+/- 2SE prediction intervals) used to 
determine trends in abundance. 
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Figure 42. Estimated total adjusted returns of wild and hatchery 1SW and MSW salmon destined for Mactaquac 
Dam, Saint John River, 1970–2008 (taken from Jones et al. 2009). 
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Figure 43. Trends in abundance of adult Atlantic Salmon in the Magaguadavic River during the last 15 years. 
The solid line is the predicted abundance from a log-linear model fit by least squares. The dashed 
lines show the 5-year mean abundance for 2 time periods separated by 15 years. The points are the 
observed data (taken from Jones et al. 2009). 


 
 


 
 


Figure 44. Trends in abundance of adult Atlantic Salmon in the St. Croix River during the last 15 years assessed 
(1992-2006). The solid line is the predicted abundance from a log-linear model fit by least squares. 
The dashed lines show the 5-year mean abundance for 2 time periods separated by 15 years. 
The points are the observed data (taken from Jones et al. 2009). 
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THREATS AND LIMITING FACTORSxx 
 


The causes of the widespread decline of Atlantic Salmon (WWF 2001) are not well 
understood. Several major reviews have attempted to identify and prioritize causes but 
there is currently no consensus. For example, a group of experts discussed 62 factors 
potentially threatening the survival of Atlantic Salmon in eastern North America (Cairns 
2001). Of the 12 leading factors, five were related to predation, five to life history, one to 
fisheries, and one to physical/biological environment. Furthermore, two were related to 
freshwater life stages, nine were related to marine life stages, and one was related to a 
freshwater cause that manifested itself in the marine stage.  


 
Throughout the range of Atlantic Salmon, poor marine survival has been cited as 


the primary cause for observed declines (Potter and Crozier 2000, Reddin et al. 2000, 
Amiro 2003, Gibson et al. 2004, 2009). Poor marine survival continues to threaten many 
populations of Atlantic Salmon despite a massive reduction in fishing mortality 
(COSEWIC 2006b) and adequate freshwater conditions in most, but not all (see DU 14) 
areas (DFO 2008, Breau et al. 2009, Cameron et al. 2009, Chaput et al. 2010). While 
the mechanism(s) of marine mortality is uncertain, what is clear is that the recent period 
of poor sea survival is occurring in parallel with many widespread changes in the North 
Atlantic ecosystem.  


 
Changes in climate in the early 1990s have resulted in significant physical and 


biological changes in the North Atlantic including: an enhanced outflow of low-salinity 
waters from the Arctic through the Labrador Sea, enhancement of stratification on the 
northwest Atlantic shelf, changes to the seasonality of phytoplankton production, greater 
abundance of small copepods and a decrease in abundance of older life stages 
(Greene et al. 2008). The relationship between salmon abundance and temperature is 
reasonably well established (Friedland et al. 1993) and therefore changes related to sea 
surface temperature may be some of the key factors affecting natural mortality (Cairns 
2001).  


 
The impacts of climate will not be limited to marine environments. From 1990–


2100, mean surface air temperature is projected to increase by 1.4-5.8ºC, with more 
rapid warming in the Northern regions of North America (IPCC 2001). In Atlantic 
Canada, a 2-6°C increase is expected in the next century with increases in air 
temperature expected to be greatest in western New Brunswick and Quebec, and 
lowest in Labrador. The responses of Atlantic Salmon populations across its range in 
eastern Canada are uncertain, but they are expected to differ across the latitudinal 
range.  


 
Directed fishing has had catastrophic effects on many fish species (e.g. Pauly et al. 


2002) including Atlantic Salmon. In Lake Ontario, directed fishing acted in concert with 
habitat loss to collapse the Atlantic Salmon fishery within 26 years of beginning 
commercial-scale harvesting (Dunfield 1985). This population was subsequently 
extirpated by the turn of the 20th century (COSEWIC 2006a).  
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In eastern Canada, the final closure of major intercept fisheries in 1992 shifted the 
emphasis of commercial mixed stock salmon fisheries towards Aboriginal and 
recreational salmon fisheries on river-specific stocks. Fisheries are principally managed 
on a river-by-river basis and, in the few areas where retention of the dominant egg-
bearing size group is allowed, harvests are closely controlled to achieve conservation 
goals (based on egg-deposition rates). Harvests by all users in Canada in 2008 totalled 
132t, the lowest of 47 years of record and only about 5% of peak landings reported 
1960 – 1980 (DFO and MRNF 2009). These landings constituted approximately 9.5% of 
returns to Canadian rivers in 2008. 


 
In 2006, 64% of the reported harvest of Atlantic Salmon occurred in the 


recreational fisheries. In this fishery, 100% of the effort occurs in fresh water and is 
therefore river-specific. Impacts of recreational fishing are managed with retention 
quotas, restrictions on retaining large salmon, gear types, exclusive catch and release 
fisheries and complete closures. Harvest in the total Canadian recreational fisheries in 
2006 was 35,171 small and large salmon (7% of total returns), of which slightly less 
than 10% were large (MSW) salmon; this was the lowest total harvest reported in 33 
years of record (ICES 2007).  


 
The practice of catch and release has increased in recreational fisheries. In 2006, 


about 58% of the total number of salmon caught were released (ICES 2007). Under the 
right conditions, catch and release angling is considered to be a useful management 
tool (Dempson et al. 2002) but still results in some mortality. Water temperature and 
handling duration are among factors that affect the survival rate of released fish. The 
incidence of short-term mortalities in Newfoundland were observed to be ~10% 
(Dempson et al. 2002). Values of 3-10% are used when accounting for catch and 
release-related mortality in stock assessments in Atlantic Canada.  


 
Limited Aboriginal food fisheries take place in eastern Canada, subject to 


agreements or through licences issued to Aboriginal groups. Most of these fisheries 
occur in fresh water or in estuaries close to river mouths. Although the reports of 
harvests are incomplete, the fisheries often affect river-specific stocks. In large areas of 
eastern Canada, Aboriginal harvests of Atlantic Salmon have been curtailed due to 
concern about stock status, at times on a voluntary basis. Some of the Aboriginal food 
fisheries of Labrador take place in what are considered to be coastal waters. These 
fisheries have moved closer to river mouths and likely harvest few salmon from other 
than local rivers. The estimated harvest in all Aboriginal peoples’ fisheries in 2006 was 
59t, the second highest of 17 years of record (ICES 2007).  


 
Commercial fisheries for Atlantic Salmon in Canadian waters, which as recently as 


1980 yielded a harvest of 2,412t (ICES 2007), have been closed since 2000. Salmon of 
Canadian origin are still captured in the marine fisheries of St. Pierre and Miquelon and 
at West Greenland. Reported harvests of the St. Pierre and Miquelon marine gill net 
fishery have ranged between 1.5 and 3.6t per year over the past 10 years (ICES 2007). 
In the context of total harvests, the fishery is small but it is a mixed stock and 
interception fishery. A recent genetic analysis of a sample of the catches from 2004 
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indicated that 98% of the fish were of Canadian origin (ICES 2006). As this fishery 
occurs in a marine area adjacent to the south coast of Newfoundland, it likely has an 
impact on stocks of the immediate area and the Maritime Provinces.  


 
The fishery of West Greenland is a mixed stock interception fishery and harvests 


fish of North American and European origin. The salmon caught in that fishery are 
mostly (>90%) non-maturing 1SW salmon, most of which are destined to return to home 
waters as multi-sea-winter (2SW primarily) fish. Fish from all multi-sea-winter producing 
areas of eastern Canada are intercepted in this fishery. In the past ten years, the 
harvested fish have been predominantly North American in origin. The fishery, which is 
conducted for local consumption, had a reported harvest of between 2,300 and 4,000 
fish of North American origin from 2002 to 2006 (ICES 2007). 


 
Illegal harvests of Atlantic Salmon occur in both marine and fresh waters to varying 


degrees throughout Atlantic Canada. Poaching in marine waters is more frequent in 
waters around Newfoundland and Labrador and the Quebec Lower North Shore than 
elsewhere (DFO and MRNF 2009). In Newfoundland, net-scarred salmon (those that 
had survived entanglement within nets) approached 10% in some rivers of 
Newfoundland (Dempson et al. 1998). Illegal harvesting is most frequently carried out 
using gillnets or bait nets, the latter illegally set so as to increase the bycatch of salmon 
(DFO 2007). Poaching in inland waters is carried out by a variety of means, including 
jigging and sweeping of pools by nets (DFO 2007). Some management measures deter 
illegal fishing through fostering community stewardship, targeted enforcement and 
protecting salmon in vulnerable freshwater habitats. While quantification of the 
magnitude of mortality associated with illegal fishing is difficult, circumstantial evidence 
suggests mortality related to illegal fishing can imperil localized stocks (e.g. Cote 2005). 


 
Bycatch associated with monitored commercial fisheries is not considered 


significant. Bycatch through commercial fisheries is thought to have significantly 
declined due to the moratorium on some groundfish species since 1992. Dempson et al. 
(1998) indicate very few salmon are caught in both inshore and offshore fisheries. Bait-
fishing is also thought to cause minimal bycatch given current bait-fishery restrictions 
(Reddin et al. 2002). Bycatch from Aboriginal fisheries off Labrador do result in salmon 
mortality. However, these catches count against established quotas, which when 
reached, trigger additional measures to limit mortality of salmon (ICES 2007). The 
bycatch of the Ungava Aboriginal fishery is, however, considered “significant” (DFO and 
MRNF 2009). There are no reported bycatches of salmon from any other Aboriginal 
fisheries in eastern Canada. 
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Obstructions can severely reduce the productive habitat and production of salmon 
(DFO and MRNF 2008). Low head and surmountable dams delay, at the very least, 
upstream migration until such time as water discharges are adequate for salmon to leap 
the obstruction. Higher dams equipped with fish passages have varying passage 
efficiencies, 100% being very uncommon (Fay et al. 2006). Even when upstream 
passage is available, the impoundments behind these dams can delay and/or prevent 
smolt emigration, increase the energetic costs of smolt movements and, dependent on 
discharge conditions, can result in increased predation (NRC 2004).  


 
In addition to direct loss of productive habitat from flooding, dams also alter natural 


river hydrology and geomorphology, interrupt natural sediment and debris transport 
processes, and alter natural temperature regimes (Ruggles and Watt 1975, Wheaton et 
al. 2004). These impacts can adversely change aquatic community composition and 
affect the entire aquatic ecosystem structure and function.  


 
Ruggles (1980) identified the following unnatural conditions created by dams that 


can threaten anadromous salmonid populations: passage over spillways, passage 
through turbines, passage through impoundments, exposure to atmospheric gas 
saturation, pollutants, predators, unnatural temperatures, disease organisms and 
increased vulnerability to exploitation from angling. Smolts are vulnerable to the impacts 
of dams and may become impinged on screens, entrained in forebays, accrue lethal 
abrasions or be killed in turbines during downstream migration. Dams can also alter flow 
patterns of rivers, increase water temperature, and concentrate pollutants, all of which 
are factors that can adversely affect resident parr and migrating smolts (Foerster 1934, 
Saunders 1960). Entrainment mortality for salmonids can range between 10-30% at 
hydroelectric dams (Fay et al. 2006). Passage through turbines can also lead to indirect 
mortality from increased predation and disease (Odea 1999). Where multiple dams 
exist, the losses of downstream migrating smolts from turbine entrainment are often 
cumulative and biologically significant (Gibson et al. 2009). Because of their larger size, 
turbine mortality of kelts is expected to be significantly greater than 10 to 30% (FERC 
1997). Mortality of salmon in hydropower generation plants, although potentially 
mitigated with fish passage facilities and water management, can pose a significant 
threat to the persistence of Atlantic Salmon.  


 
Juvenile Atlantic Salmon can use extensive areas of freshwater habitat (e.g. 


Robertson et al. 2003) and must be able to access feeding and refuge habitat. Lack of 
habitat connectivity affects the abundance and distribution of Atlantic Salmon 
populations but may also reduce access to habitats, which improve growth (e.g. 
Hutchings 1986) and survival (Breau et al. 2007).  
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Improperly designed culverts create barriers to fish passage through hanging 
outfalls, increased water velocities, or insufficient water velocity and depths within. After 
a study of culvert installation on the newly constructed Trans-Labrador Highway, Gibson 
et al. (2005) concluded that culverts create more passage barriers to fish passage than 
other structures. Culverts can also degrade habitat quality through direct loss of habitat 
through scour, deposition of sediment and loss of food production within the vicinity of 
the crossing (Bates 2003).  
 


Water withdrawals for agricultural, mining, or other industries can directly impact 
Atlantic Salmon spawning and rearing habitat (Maine Atlantic Salmon Task Force 
1997). They have the potential to expose and reduce salmon habitat and contribute to 
more variation and higher water temperatures. Adequate water quantity and quality are 
especially critical to adult migration and spawning, fry emergence and smolt emigration 
(DFO and MRNF 2008). During summer and winter low flows, juvenile salmon survival 
is directly related to discharge (Gibson 1993, Cunjak 1988, Cunjak 1996), with better 
survival in years with higher flows (Ghent and Hanna 1999). As a result, water 
withdrawals have the potential to limit carrying capacity and reduce parr survival. 


  
Land management activities, particularly land clearing for development, has the 


potential to negatively affect freshwater habitat of salmon and food sources. Habitat 
alteration resulting from sedimentation, run-off pollution, channelization and changes to 
hydrological regimes are all associated with development (Trombulak and Frissell 2000, 
Wheeler et al. 2005, Fay et al. 2006).  


 
Juvenile salmon can be adversely affected by contaminants in fresh water. 


Pesticide effects on salmonids may range from acute (e.g. fish kills in PEI; Cairns et al. 
2009) to chronic (leading to increased cumulative mortality; DFO and MRNF 2009). 
Sub-lethal concentrations of contaminants, such as endocrine-disrupting chemicals, 
may compromise survival of salmon at sea (Fairchild et al. 2002, Moore et al. 2003, 
Waring and Moore 2004). Sources of these compounds may include agriculture, 
sewage, pesticide spraying (e.g. forest spraying; Fairchild et al. 1999) and industrial 
effluents (e.g. pulp and paper mills; McMaster 2001). A caging study in the Miramichi 
River showed a general trend of better feeding and growth in Atlantic Salmon smolts 
caged at sites with fewer known anthropogenic inputs, of which pulp and paper mill 
effluent was a major contributor (Jardine et al. 2005). In addition, chemical pollution 
from chlorinated organic compounds, which are widely distributed in the North Atlantic 
Ocean, has been proposed as a complementary factor affecting the sea survival of 
Atlantic Salmon (Scott 2001). The limited studies to date have only examined a minute 
number of the vast variety of chemicals currently being used and introduced.  
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Acidification of fresh water in eastern Canada is primarily a result of depositions of 
airborne pollutants originating in the central U.S. and Canada, though inputs are 
augmented by local sources as well (DFO 2000). Currently, acid impacts on Atlantic 
Salmon are most pronounced in the Southern Upland region of Nova Scotia (DU 14) 
where 22% of rivers are acidified and have lost populations and a further 31% are 
moderately impacted by acidification and maintain remnant populations (DFO 2000). 
Assuming a smolt-to-adult return rate of 5%, a value higher than is presently being 
observed, acidification impacts will likely result in the extirpation of 85% of the Southern 
Upland populations. The underlying geology of the Southern Upland is the principle 
reason for the vulnerability to acidification. 


 
Other areas in Atlantic Canada that are somewhat vulnerable to the effects of acid 


depositions are southwestern and northeastern Newfoundland (Environment Canada 
2004). Although there has been a reduction in sulphate emissions and depositions, 
there has not been a corresponding increase in pH or acid neutralizing capacity in these 
areas. Furthermore, at the projected sulphate deposition rates, the time for recovery of 
base cations in these catchments is 60-80 years (Clair et al. 2004). Based on the 
cumulative effects and extirpations, the estimated time to recovery for affected 
drainages, and the large area affected, acidification remains a significant threat to one 
DU (14, Nova Scotia Southern Upland) and is a burden if not a threat to perhaps one 
other (DU 4) in Newfoundland. 


 
Infiltration of sediment into stream bottoms has been suggested as a cause for 


significant decrease in the survival, emergence and over-wintering success of Atlantic 
Salmon juveniles (Chapman 1988). Sediment size and movement in a stream (bedload) 
is a natural process; however, a multitude of impacts can greatly increase the input and 
accumulation of sediments to streams (Meehan 1991, Wheeler et al. 2005). The result 
is the loss of habitat as interstitial spaces become filled with sediment. All but the oldest 
of juvenile salmon occupy interstitial spaces at some stage and therefore exceeding the 
equilibrium input of sediments into streams can have devastating effects. As little as 
0.02% silt has been shown to decrease the survival of eggs to the pre-eyed stage by 
10% (Julien and Bergeron 2006). As stated above, sedimentation is often a by-product 
of road construction, urban development, agriculture and some industries.  


 
Aquaculture is an industry associated with much controversy as inferences have 


been made that associate the decline in European wild salmon stocks with the rise in 
farmed salmon production (e.g. Gausen and Moen 1991, Heggberget et al. 1993, 
Hansen et al. 1997). Similar concerns have been voiced in eastern Canada, as growth 
of the Canadian industry has coincided with severe declines in wild populations in 
nearby rivers in the Bay of Fundy (DU 15, 16) and the Bay D’Espoir region (DU4) of the 
south coast of Newfoundland (Carr et al. 1997, Amiro 1998, Chang 1998, Dempson et 
al. 1999).  
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The concern for wild stocks is based on the potential for interactions that result in 
inter-breeding and subsequent loss of fitness, competition for food and space, 
disruption of breeding behaviour, and transmission of disease (Cairns 2001). In North 
America, farm-origin salmon, have been reported in 87% of the rivers investigated 
within 300 km of aquaculture sites (Morris et al. 2008). Though the abundance of 
farmed salmon in rivers is highly variable, it can exceed those of wild fish (Jones et al. 
2006, Morris et al. 2008). There is strong evidence for the introgression of genetic 
material from European-origin aquaculture salmon into some wild Atlantic Salmon 
populations within the inner Bay of Fundy (Patrick O’Reilly, pers. comm.). 


 
Even small percentages of escaped farmed salmon have the potential to 


negatively affect resident populations, either through demographic or genetic changes 
in stock characteristics (Hutchings 1991). There have been many reviews and studies 
showing that the presence of farmed salmon results in reduced survival and fitness of 
wild Atlantic Salmon, through competition, interbreeding and disease (e.g., Gross 1998, 
Fleming et al. 2000, NRC 2002, 2004, McGinnity et al. 2003). For example, an 
experimental cross between 4th-generation farmed Atlantic Salmon of the Saint John 
River and wild individuals from the Stewiacke River, showed a significant decrease in 
F1 survival to the pre-eyed embryonic stage relative to pure crosses (Lawlor 2003). The 
use of more exotic species (e.g. rainbow trout) in and around salmon rivers could also 
pose a problem with escapes into the wild (see interspecific interactions).  


 
Another concern related to aquaculture is the possibility of disease/parasite 


transmission from artificially propagated fish to wild stocks. In Norway many salmon 
populations have been destroyed by the parasite Gyrodactylus salaris (Heggberget et 
al. 1993, McVicar 1997) and over 70 rivers affected with furunculosis (Johnsen and 
Jensen 1994; in both cases the outbreaks originated with hatchery-propagated 
salmonids. However, in North America there is no evidence to indicate that farmed 
salmon have transferred these diseases to wild fish (DFO 1999).  


 
It has been suggested that intensive aquaculture may cause salmon to alter 


migratory behaviour (Amiro 2001), and that attraction of predators such as seals to 
aquaculture facilities might result in an increased rate of predation of wild fish in the 
area (Cairns and Meerburg 2001), but both of these suggestions remain unverified. 


 
As outlined in Interspecific Interactions, invasive and/or introduced species have 


potential to negatively interact with Atlantic Salmon, particularly in freshwater. Potential 
interactions include predation, competition for habitat, food and mates as well as 
hybridization. In the Great Lakes, Zebra Mussels (Dreissena polymorpha) and Alewife 
(Alosa pseudoharengus) may have created conditions that are less conducive to 
restoration efforts. The latter has also been implicated in the collapse of Lake Ontario 
Atlantic Salmon. Endemic salmon may have suffered the effects of thiamine deficiency 
(including mortality and impaired ability to reach spawning grounds) as alewife became 
a prominent food source (Ketola et al. 2000). In general, negative interactions between 
salmon and non-native species are often context-specific or not well understood. 
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In areas where populations have collapsed, further declines caused through 
inbreeding depression and abnormal behaviour associated with low population size are 
a concern (e.g. iBoF; COSEWIC 2006b). 


 
Cairns (2001) noted that it is very improbable that the decline in Atlantic Salmon is 


due to any single cause, and factors contributing to a decline are likely to have acted in 
a cumulative manner (see projections of Gibson et al. 2009 for an example of 
cumulative interactions of stressors). Directed fishing and habitat alterations are 
considered in many DUs to have a medium effect on populations (DFO and MRNF 
2009). A semi-quantitative assessment, by regional fisheries scientists and managers, 
of the impact of habitat-related threats to salmon is summarized by DU in Table 3 (taken 
from DFO and MNFR 2009). Potential sources of mortality were assessed with respect 
to the proportion of salmon that would be affected, and the time frame in which salmon 
had been vulnerable to the threat. The most wide-ranging habitat threats to Atlantic 
Salmon originate from transportation infrastructure, agriculture, forestry and mining 
operations, and municipal waste-water discharge. The least severely threat-impacted 
areas are in Quebec, Newfoundland and Labrador (DUs1-9). Conversely, the Maritime 
Provinces (DUs 14-16) are the most severely threat-impacted with several threats 
affecting > 30% of salmon or a loss of > 30% of spawners (Table 3). Salmon of DU 14 
(Nova Scotia Southern Upland) are severely impacted by acid rain, which has caused 
the loss of populations in several of the 63 rivers within the DU. In combination with the 
persisting low marine survival (ecosystem change) listed for DUs 12-16, acid rain is 
threatening the loss of the majority of the remaining salmon populations within that area 
(Amiro 2000, DFO 2000). Based on the ubiquitous effects poor marine survival is having 
on Atlantic Salmon populations, ecosystem effects (e.g. Friedland 1998) should be 
considered a threat for all DUs. 
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Table 3. Summary assessment of threats to Atlantic Salmon (in terms of salmon affected and 
lost to habitat alterations) for proposed designatable units (DU) as reported by fisheries 
managers (modified from DFO and MRNF 2009). Dark shading highlights ‘>30% of salmon 
affected’; light shading is ‘5-30% affected’ and no shading is <5% affected-often not applicable 
unassessed, uncertain. 
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DU2 1. North Labrador 28 L:L L:L L:L L:L L:L L:L L:L L:L L:L L:L L:L L:L LU:LU 


DU2 2. Lake. Melville 
Labrador 


20 L:L L:L L:M L:L L:L M:M L:L L:L L:L U:U L:L L:L LU:LU 


DU2 3. South Labrador 41 L:L L:L L:L L:L L:L M:M L:L L:L L:L U:U L:L - : - LU:LU 


DU3 4. NE Coast NF 127 M:M L:L M:M L:L L:L M:M L:L M:M L:L U:U L: - - : - LU:LU 


DU4 5. SE Coast NF 49 L:L L:L L:L L:L L:L M:M L:L M:M L:L U:U U:U MU:MU LU:LU 


DU4 6. South Coast NF 55 L:L - :L M:M L:L L:L L:L M:M L:L L:L U:U - : - MU:MU LU:LU 


DU5 7. SW Coast NF 40 L:L L:L L:L L:L L:L U:U L:L M:M L:L U:U - : - - : - LU:LU 


DU6 8. NW Coast NF 34 L:L L:L L:L L:L L:L L:L L:L L:L L:L L:L L:L - : - LU:LU 


DU12 9. Northern NB 15 L:L L:L LM:LM L:L L:L M:M N/A M:M L:L M:M U:U L:U LU:LU 


DU12 10. Central NB 25 LM:L L:L L:L L:L L:L M:M N/A LM:L L:L M:M U:U L:U LU:LU 


DU12 11. PEI 5* L:L N/A MH:MH L:L L:L MH:MH L:L MH:MH L:L MH:MH U:U U:U LU:LU 


DU12 12. NE NS 33 LM:LM L:L L:L L:L L:L M:M N/A L:L L:L M:M U:U U:U LU:LU 


DU13 13. CB East 
Highlands 


8 M:L U:U L:L L:L H:U H:U H:U H:U L:L U:U H:U L:L H:U 


DU13 14. CB East 
Lowlands 


21 H:U U:U L:L L:L H:U H:U H:U H:U L:L MH:U H:U L:L H:U 


DU14 15. NS Southern 
Upland 


63 H:U L:L H:M U:U H:U H:U U:U H:U L:L H:U L:L H:H H:U 


DU15 16. IBoF NS/NB 37 H:U L:L M:L U:U H:U H:U H:U H:U L:L H:M L:U L:L H:H 


DU16 17. OBoF NB 17 H:U H:U H:M MH:U H:U H:U M:U H:U L:L H:M H:U U:U H:H 


DU12 18. Chaleur Bay 
PQ 


5 L:L L:L N/A L:L L:L L:L N/A L:L - : - L:L - : - L:L L:L 


DU12 19. Gaspé 
Peninsula PQ 


10 U:U U:U N/A N/A L:L L:L U:U U:U - : - L:L U:U U:U U:U 


DU12 20. Lower St. 
Lawrence N. 
Shore Gaspé PQ 


9 L:L N/A L:L L:L L:L L:L N/A L:L - : - L:L - : - L:L L:L 


DU10 21. Appalachian 
Region PQ 


0              


DU10 22. Quebec City 
Region PQ 


3 L:L U:U U:U U:U U:U L:L U:U U:U U:U U:U U:U U:U M:M 


DU10 23. Saguenay-Lac 
Saint-Jean PQ 


4 L:L U:U U:U U:U U:U M:U U:U -: - U:U U:U U:U U:U H:L 


DU8 24. Upper North 
Shore PQ 


12 N/A N/A L:L L:L N/A N/A N/A UL:UL N/A - : - N/A N/A U:U 


DUs7,8 25. Middle North 
Shore PQ 


17 N/A N/A L:L N/A N/A N/A N/A UL:UL N/A - : - N/A N/A U:U 


DUs2,7 26. Lower North 
Shore PQ 


21 N/A N/A L:L N/A N/A N/A N/A N/A N/A - : - N/A N/A U:U 


DU9 27. Anticosti PQ 25 N/A N/A N/A N/A N/A N/A N/A U:U N/A - : - N/A N/A U:U 


DU1 28. Ungava PQ 4 L:L N/A N/A L:L L:L L:L L:L L:L L:L L:L U:U U:U U:U 


a- Where ‘salmon affected’ symbol ‘L’ is < 5% of salmon in DU are affected; ‘M’ is 5-30% are affected, ‘H’ is >30% are affected and ‘U’ is uncertain; 
‘salmon lost’ symbol ‘L’ is < 5% of salmon spawners in DU are lost; ‘M’ is 5-30% are lost, ‘H’ is >30% are lost and ‘U’ is uncertain; N/A = Not Applicable 
and ‘-’  = Not Assessed. 


*Cairns et al. 2009 state there were at least 22 salmon rivers in PEI.  
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SPECIAL SIGNIFICANCExxi 
 


Atlantic Salmon are contributors to both freshwater and marine ecology, moving 
nutrients between ecosystems as migrants and linking energy flow as prey and as 
predators within ecosystems. They are the principle host species for the Eastern Pearl 
Mussel (Margaritifera margaritifera) and possibly the Dwarf Wedgemussel (Alasmidonta 
heterodon) (Hanson and Locke 2001, National Recovery Team 2002). They are 
traditionally used by (i) over 49 First Nations and Aboriginal organizations, (ii) 
commercial fisheries, and (iii) recreational fisheries (DFO and MRNF 2009). They are 
also the subjects of local art, science and education and symbols of heritage and health 
to peoples of Canada. 


 
 


EXISTING PROTECTION, STATUS, AND RANKS 
 


The Atlantic Salmon is currently listed or ranked with several international and 
national bodies. In the United States of America, endemic populations in Maine have 
Endangered status under the U.S. Endangered Species Act. In April 2006, COSEWIC 
assessed the Atlantic Salmon Inner Bay of Fundy population as Endangered and the 
Lake Ontario population as Extirpated. The Atlantic Salmon Inner Bay of Fundy 
population is currently listed as Endangered under Canada’s Species at Risk Act, and 
the Lake Ontario population is currently listed as Extirpated under Ontario’s Endangered 
Species Act, 2007. Fisheries management actions also provide significant protection for 
Atlantic salmon. These measures are complex and vary across jurisdictions but 
generally include: fishery closures, limitations on gear types (both Aboriginal and 
recreational), seasonal restrictions, retention and release policies (e.g. quotas, catch 
and release, no retention of MSW fish). Salmon habitat is also protected and managed 
under the Fisheries Act by the Department of Fisheries and Oceans. Under provincial 
legislation the Atlantic Salmon is listed as Extirpated in Ontario, Sensitive in New 
Brunswick, Secure in Nova Scotia, Quebec, and Newfoundland and Labrador, and not 
assessed in Prince Edward island. 


 
 


NON-LEGAL STATUS AND RANKSxxii 
 


Internationally, Atlantic Salmon are listed as Least Concern on the IUCN Red List 
of Threatened Species (last assessed 1996). They are also ranked by the WWF on a 
per river basis throughout its global range, as 15% Extinct, 12% Critical, 20% 
Endangered, 10% Vulnerable, and 43% healthy (N = 2,005 rivers in 19 countries).  
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Appendix 1: River-specific salmon abundance trend information, presented by 
region (taken from Gibson et al. 2006). 
 


 
 
 


Figure A1. Trends in abundance of salmon populations in the Maritime Provinces from 1970 to 1990. The curved 
solid line shows the trend from 1990 to 2005 obtained from a log-linear model. The dashed lines show 
the 5-year average population sizes for the time periods ending in 1990 and 2005 (taken from Gibson et 
al. 2006). 
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Figure A1. (con’t.). Trends in abundance of salmon populations in the Maritime Provinces from 1970 to 1990. The 
curved solid line shows the trend from 1990 to 2005 obtained from a log-linear model. The dashed lines 
show the 5-year average population sizes for the time periods ending in 1990 and 2005 (taken from 
Gibson et al. 2006). 
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Figure A2. Trends in abundance of salmon populations in Newfoundland and Labrador from 1970 to 1990. The 


curved solid line shows the trend from 1990 to 2005 obtained from a log-linear model. The dashed lines 
show the 5-year average population sizes for the time periods ending in 1990 and 2005 (taken from 
Gibson et al. 2006). 
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Figure A2. (con’t.). Trends in abundance of salmon populations in Newfoundland and Labrador from 1970 to 1990. 


The curved solid line shows the trend from 1990 to 2005 obtained from a log-linear model. The dashed 
lines show the 5-year average population sizes for the time periods ending in 1990 and 2005 (From 
Gibson et al. 2006). 
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Figure A3. Trends in abundance of salmon populations in Quebec from 1970 to 1990. The curved solid line shows 


the trend from 1990 to 2005 obtained from a log-linear model. The dashed lines show the 5-year 
average population sizes for the time periods ending in 1990 and 2005 (taken from Gibson et al. 2006). 


 
 







 


133 


 
 


Figure A3. (con’t.). Trends in abundance of salmon populations in Quebec from 1970 to 1990. The curved solid line 
shows the trend from 1990 to 2005 obtained from a log-linear model. The dashed lines show the 5-year 
average population sizes for the time periods ending in 1990 and 2005 (taken from Gibson et al. 2006). 
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Figure A3. (con’t.) Trends in abundance of salmon populations in Quebec from 1970 to 1990. The curved solid line 
shows the trend from 1990 to 2005 obtained from a log-linear model. The dashed lines show the 5-year 
average population sizes for the time periods ending in 1990 and 2005 (taken from Gibson et al. 2006). 
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Figure A3. (con’t.). Trends in abundance of salmon populations in Quebec from 1970 to 1990. The curved solid line 


shows the trend from 1990 to 2005 obtained from a log-linear model. The dashed lines show the 5-year 
average population sizes for the time periods ending in 1990 and 2005 (taken from Gibson et al. 2006). 
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November 12, 2020 


Ronald Neufeld 
1741 West Sable Road 
Sable River, NS B0T 1V0 


Re: You are not entitled to the information requested – 2020-00205-FIS 


Dear Ronald Neufeld: 


The Nova Scotia Department of Fisheries and Aquaculture received your application for access 
to information under the Freedom of Information and Protection of Privacy Act on February 05, 
2020. You requested a copy of the following records:  


All correspondence between DFA and Kelly Cove Salmon Ltd ("KCS") and/or 
Cooke Aquaculture Inc ("Cooke") (including any employees and representatives 
thereof) relating to applications for adjudicative amendments for AQ#0742. 
AQ#1039, AQ#1040, AQ@1205 and AQ#1358 submitted by KCS and/or Cooke to 
DFA from May 31, 2016 to present 


We are refusing access to the records for the following reasons: 


• Section 21: business confidential information.


In consideration of Regulation 6(9)(a) of FOIPOP, we are refunding your initial fee deposit of 
$900.  


You have the right to ask for a review of this decision by the Information Access and Privacy 
Commissioner within 60 days from the date of this letter on Form 7 attached. Send completed 
form to: Information Access & Privacy Commissioner, PO Box 181, Halifax, NS B3J 2M4.  


A de-identified copy of this disclosure letter and attached response will be made public after 14 
days online at https://informationaccess.novascotia.ca. The letter will not include your name or 
any other personal information you supplied in your FOIPOP application. 


Please contact Robert Bay at 424-8472 or by email at robert.bay@novascotia.ca, if you 
need further assistance.  


Yours truly, 


Loretta L. Robichaud 
Deputy Minister 


PO Box 2223 
Halifax, Nova Scotia 


B3J 3C4 


902-424-0301  T 
902-424-0698  F 


www.novascotia.ca 
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Fisheries and Aquaculture 
1575 Lake Road 
Shelburne, Nova Scotia 
B0T 1W0 www.novascotia.ca 


   
APPLICATIONS POSTED NOTICE 


 
These initial documents have been submitted with respect to a boundary amendment of an existing site 
held by Kelly Cove Salmon Ltd. The information in these documents is provided as part of the routine 
disclosure of information by the Department of Fisheries and Aquaculture.  Some information may be 
redacted as business confidential information or personal information. 
 
This application is in the preliminary stages of review by the Department.  Please note, the review process 
may require the applicant to submit additional information to the Department which will be posted to the 
Department’s website.  
 
These documents were provided to the Department by the applicant.  The Department is not responsible 
for the content of these documents, including, but not limited to, the accuracy, reliability, or currency of 
the information contained within. 
 


Boundary Amendment 


Applicant:  Kelly Cove Salmon Ltd. Species: Atlantic salmon, Rainbow trout 


Location:  AQ#0742, St. Mary’s Bay, Westport 
Harbour Digby County 


Method of Cultivation:  Marine cage cultivation 


 
To learn more about the marine aquaculture lease and license application process, please visit 
https://novascotia.ca/fish/aquaculture/licensing-leasing/Aqua-Licensing-and-Leasing-Overview.pdf  
 
For information on the Nova Scotia Aquaculture Review Board, please visit https://arb.novascotia.ca/ 



https://novascotia.ca/fish/aquaculture/licensing-leasing/Aqua-Licensing-and-Leasing-Overview.pdf
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October 24, 2016 


 


SIMCorp File # SW2016-058 


     


Jeff Nickerson 
Kelly Cove Salmon Ltd. 


P.O. Box 1546 
Shelburne, NS 
B0T 1W0 
 


 


Dear Mr. Nickerson: 


 


Reference: Application for a boundary amendment for aquaculture site #0742, Brier 


Island, Nova Scotia 


 


Please find enclosed the supporting materials for the above mentioned boundary amendment at 


marine aquaculture site #0742, in Westport Harbour, NS. 


 


If you have any questions or comments on the above noted report, please do not hesitate to 


contact me at 506-467-9014. 


 


Sincerely, 


Sr. Marine Environmental Biologist  


Atlantic Region 


Sweeney International Marine Corp.  


@simcorp.ca  


 


 
cc:   (SIMCorp) 
       Brennan Goreham (NSDFA)   
        (KCS) 


      


46 Milltown Blvd. 
St. Stephen, NB 


Canada, E3L 1G3 
Tel: (506) 467-9014 
Fax: (506) 467-9503 


www.simcorp.ca 
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EXECUTIVE SUMMARY 
 
Project: Application for a boundary amendment of aquaculture site #0742 in Westport 


Harbour, Nova Scotia 


 


The following report and associated documents have been prepared by Sweeney 


International Marine Corp. (SIMCorp) for Kelly Cove Salmon Ltd. (KCS) in order to satisfy the 


criteria of the Nova Scotia Department of Fisheries and Aquaculture (NSDFA) Regulation 


347/2015 Schedule A: Regulations Respecting Aquaculture Licences and Leases, section 3: 


Factors to be considered in decisions related to marine aquaculture sites.  The purpose of 


this report is to formally apply for a boundary amendment of marine aquaculture site #0742 in 


Westport Harbour, Digby County, Nova Scotia. The following document contains supporting 


information for a boundary amendment to include a farm consisting of eight, 38-m, grid cells 


in a 2 x 4 configuration.  The lease dimensions applied for are 215 x 382 x 302 x 267 x 144 


m, resulting in a farm with an area of 11.04 ha. The proposed site would be stocked with 


180,000 Atlantic salmon in eight cages.  


 


SIMCorp is assisting KCS in this application for a boundary amendment of site #0742 


through the preparation of this report and other supporting roles.  All correspondence should 


be copied to SIMCorp. 
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PROJECT TEAM AND CONTACT INFORMATION 
The project team, their qualifications, and roles with respect to the preparation of this report 


are summarised as follows: 


 


Team Member Affiliation Role Qualification 


 KCS Corporate Support 
Vice President of 


Salt Water 
Operations 


Jeff Nickerson KCS Corporate Support 
NS Production 


Manager 


 SIMCorp Sr. Project Manager Company Owner 


 SIMCorp 
Sr. Marine Environmental 
Biologist, Atlantic Region 


M.Sc. 


 
SIMCorp 


Nova Scotia Division 
Manager 


M.Sc.  


Stephen Acker 
Acker & Doucette 


Surveying Inc. 
Survey Plan Preparation N.S.L.S. 


    
 


CONTACT INFORMATION 
Proponent: 
Company Name:  Kelly Cove Salmon Ltd. 


Principal Contact:  Jeff Nickerson 


Mailing Address:  P.O. Box 1546 


    Shelburne, NS, B0T 1W0 


Telephone:   (902) 875-8603 


Facsimile:   (506) 755-1492 


Cellular:    


E-mail:    jnickerson@cookeaqua.com  


 
Project Management: 
Company Name:  Sweeney International Marine Corp. 


Principal Contact:   


Mailing Address:  46 Milltown Blvd. 


    St. Stephen, New Brunswick, E3L 1G3 


Telephone:   (506) 467-9014 


Facsimile:   (506) 467-9503 


Cellular:    


E-mail:    @simcorp.ca 
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FACTORS TO BE CONSIDERED IN DECISIONS RELATED TO MARINE AQUACULTURE SITES 


a. Optimum Use of Marine Resources 


Location Identification and Geographic Description of Site 


Aquaculture site Brier Island (#0742) is owned and operated by Kelly Cove Salmon Ltd. 


(KCS). The marine farm consists of eight, 49-m grid cells in a 2 x 4 configuration.  The 


proposed lease incorporates all aquaculture-related gear, above and below the water line 


with lease dimensions of 215 x 382 x 302 x 267 x 144 m, resulting in a farm with an area of 


11.04 ha. 


 


The proposed lease area for the boundary amendment of site #0742 appears on Canadian 


Hydrographic Service (CHS) nautical chart #4118 (St. Mary’s Bay) and National Topographic 


Systems Map Sector 021B (St. Mary’s Bay, Nova Scotia). The coordinates, obtained using 


DGPS, of the corners of the proposed lease area are located in Table 1.  


 


Site #0742 site is located on the southwest shore of Westport Harbour in Digby County, Nova 


Scotia. The site is located in the channel between Brier Island and Freeport, a small 


community on Long Island at the end of Digby Neck. The area is located in Digby County, 


Nova Scotia (Fig. 1).  Brier Island #0742 is approximately 17 km west by south of the 


community of Tiverton and 61 km southwest of the town of Digby.   


 


Table 1. Coordinates for the Boundary Amendment in Westport Harbour 
 


APPROXIMATE SITE CO-ORDINATES (NAD 83) 


Corner Latitude Longitude 
1 44o 15’ 48.7” 65o 20’ 49.4” 
2 44o 15’ 47.0” 65o 20’ 39.9” 
3 44o 15’ 35.0” 65o 20’ 44.0” 
4 
5 


44o 15’ 37.3” 
44o 15’ 45.7” 


65o 20’ 57.2” 
65o 20’ 54.4” 


Approximate Site Center 44o 15’ 42.1” 65o 20’ 48.6” 


  


Marine Resource Use 


The Brier Island area is notable for its variety of tourist-related activities. The island provides 


a number of different resources for humans and animals (Fig. 2). Tourists who take part in 


bird watching, hiking, and enjoying the local cuisine and accommodations are important for 


contributing to the economic wellbeing of the small community on the island. Brier Island and 


the surrounding waters are globally known for their congregation of many migratory and 


water birds and also for rare and endangered plant and animal species. KCS has 


implemented policies and procedures to manage their farms and protect wildlife.  


Aquaculture in the Brier Island area has been able to successfully co-exist with other 


resources in this area.    
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Figure 1. Proposed Boundary Location for Brier Island #0742 in Westport Harbour 
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Figure 2. Resource Map of Westport Harbour  
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b. Community and Provincial Economic Development 


The following tables (Tables 2 - 4), obtained from the Statistics Canada website (Statistics 


Canada 2012, 2013), outline employment rates, industries, and occupations relative to Digby 


County and the province of Nova Scotia as a whole. The data is based on the 2011 census.  


 


Table 2.  Labour Force Indicators of Digby County and Nova Scotia 
 


Labour Force Indicators 
Digby County 


 
Nova Scotia 


Total Male Female Total Male Female 


Total population 15 years 
and over 


15,290 7,385 7,905 


 


768,060 368,640 399,425 


In the labour force 8,685 4,600 4,080 484,585 247,725 236,860 


Employed 7,415 3,995 3,420 435,895 220,810 215,085 


Unemployed 1,265 605 665 48,690 26,910 21,775 


Not in the labour force 6,600 2,780 3,820  283,475 120,910 162,560 


Participation rate 56.8 62.3 51.6  63.1 67.2 59.3 


Employment rate 48.5 54.1 43.3  56.8 59.9 53.8 


Unemployment rate 14.6 13.2 16.3  10.0 10.9 9.2 


 


 


Table 3. Industries of Digby County and Nova Scotia 
 


Industry 
Digby County 


 
Nova Scotia 


Total Male Female Total Male Female 


Total experienced labour force 
15 years and over 


8,685 4,605 4,080 


 


484,590 247,725 236,860 


Agriculture and other resource-
based industries 


1,430 1,135 295 18,340 14,740 3,595 


Construction 560 530 25 32,245 28,835 3,405 


Manufacturing 995 705 290 33,875 25,055 8,830 


Wholesale trade 205 155 55 15,380 11,235 4,145 


Retail trade 1,115 520 595 60,900 26,185 34,720 


Finance and insurance 135 40 100 15,735 5,375 10,355 


Health care and social services 875 80 795 59,670 10,090 49,575 


Educational services 870 245 620 38,895 12,430 26,470 


Other services 350 150 200 20,230 9,650 10,575 
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Table 4. Occupations of Persons in Digby County and Nova Scotia 
 


Occupation 
Digby County 


 
Nova Scotia 


Total Male Female Total Male Female 


Total experienced labour force 15 
years and over 


8,685 4,600 4,085 


 


484,585 247,730 236,860 


A Management occupations 690 415 270 48,000 28,825 19,175 


B Business, finance and 
administration occupations 


970 130 835 10,355 18,490 51,870 


C Natural and applied sciences 
and related occupations 


270 250 20 28.280 23,065 5,210 


D Health occupations 545 80 465 33,580 6,080 27,500 


E Occupations in social science, 
education, government service 
and religion 


935 285 650 61,450 21,520 39,930 


F Occupations in art, culture, 
recreation and sport 


205 45 165 11,305 5,085 6,225 


G Sales and service occupations 1,665 570 1,095 116,265 45,190 71,075 


H Trades, transport and equipment 
operators and related occupations 


1,310 1.235 75 69,025 65,975 3,050 


I Occupations unique to primary 
industry 


1,160 1,020 135 18,265 15,385 2,875 


J Occupations unique to 
processing, manufacturing and 
utilities 


785 495 290 18,130 13,130 4,980 


  


The Nova Scotia government has published aquaculture employment statistics from 2013 


and 2014 (Table 5; NSDFA 2014). The number of job positions (full time and part time) in 


finfish aquaculture increased in 2014 from those in 2013. Overall, there was a decrease in 


job positions in aquaculture, but the decrease was due to a loss of positions in the shellfish 


industry.  On a broader scale, the Atlantic Canada Fish Farmers Association reports that 


salmon farming employs over 3000 people and directly contributes over $350 million per year 


to the economy. 


 


Table 5. Nova Scotia Aquaculture Employment Statistics 
 


 Full time Part time  Total 


 2013 2014 2013 2014 2013 2014 


Finfish 159 163 64 72 223 235 


Shellfish 112 64 233 237 345 301 


Other 20 20 48 50 68 70 


Total 291 247 345 359 636 606 
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According to Statistics Canada, in Nova Scotia, approximately 43% of the population lives in 


rural areas, which is twice the proportion for Canada as a whole (i.e. 20%) (Statistics Canada 


2015). In general, Nova Scotia has an increased reliance on natural-based industries, such 


as the finfish aquaculture industry.  In addition to the jobs created directly by the aquaculture 


sites, there are also jobs created by associated activities such as manufacturing (e.g. cage 


building and repair, feed manufacturing), transport (e.g. shipping of product to processing 


plants and to market), processing (e.g. value added products), sales, administration, and 


sciences (e.g. veterinary services, environmental services). Marine aquaculture has the 


potential to be an economically sustainable, reliable, and environmentally sustainable 


industry in Atlantic Canada and to provide needed jobs to Atlantic Canadians. The United 


Nations Food and Agricultural Organization (FAO) reports that over 75% of the world’s 


marine fish stocks are fully exploited, over exploited, or depleted (FAO 2003).  Wild fisheries 


are therefore unlikely to satisfy the global appetites for seafood. Aquaculture, however, is 


poised to meeting the demand for healthy sources of fish protein.  


 


c. Fisheries Activities  


Commercial Fisheries 


There are over 500 species of fish found in Atlantic Canada and most of them are present off 


the Atlantic coast of Nova Scotia. However, the number of commercially harvested finfish is 


much less than this and can be roughly grouped into two categories: 1) groundfish, which 


occur on or close to the seafloor, and 2) pelagic fish, which occur in the water column usually 


away from the seafloor. Various shellfish and seaweeds also support commercial fisheries.  


In 2014, the top five groundfish and pelagic species landed included herring, haddock, hake, 


redfish spp., and pollock (Table 6; Fisheries and Oceans 2014a).   


 


Table 6. Atlantic Coast Commercial Landings for 2014  
Note: sourced from Fisheries and Oceans (2014a) 


 


2014 ATLANTIC COAST COMMERCIAL LANDINGS, BY REGION 


(metric tonnes, live weight) 


 
Nova Scotia Atlantic 


Total Maritimes Gulf Total 


Groundfish 


    Atlantic Cod 2,348 23 2,371 13,001 


Haddock 15,732 0 15,732 16,037 


Redfish spp. 6,805 0 6,805 8,948 


Halibut (Atlantic) 2,166 34 2,200 3,617 


Flatfishes 1,964 151 2,115 10,751 


Greenland turbot 44 0 44 14,312 


Pollock 2,875 0 2,875 3,204 


Hake 8,034 7 8,040 8,451 


Cusk 210 0 210 212 


Catfish 0 0 0 0 


Skate 105 0 105 314 


Dogfish 54 0 54 54 
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Other 2,186 41 2,226 2,363 


Total 42,523 256 42,779 81,263 


Pelagic & other finfish         


Herring 40,013 4,878 44,891 114,610 


Mackerel 703 67 770 6,540 


Swordfish 1,609 0 1,609 1,609 


Tuna 493 78 571 763 


Alewife 524 173 697 1,562 


Eel 8 23 31 311 


Salmon (Atlantic) 0 0 0 0 


Smelt 0 0 0 124 


Silversides 0 154 154 449 


Shark 64 0 64 64 


Capelin 0 0 0 28,867 


Other 34 0 34 63 


Total 43,448 5,374 48,822 154,964 


GRAND TOTAL (5) 238,708 17,834 256,542 686,629 


 


 


Groundfish 


There are a number of commercially harvested species of groundfish off the south shore of 


Nova Scotia. The most common traditional fisheries include cod, haddock, and pollock. 


Fisheries for cod, haddock, and pollock occur mainly on the large fishing banks and in the 


Bay of Fundy. The fishery is conducted using mobile gear (otter trawl) and fixed gear 


(longline, handline, and gillnet) with the most active time of year being July through 


September (Fisheries and Oceans Canada 2014b). Haddock in 4X is in a rebuilding phase 


with a positive outlook; recruitment trends look very positive with spawning stocks continuing 


to increase in biomass since the last decade (Fisheries and Oceans Canada 2015g). 


However, fish size is decreasing at age (Showell et al. 2013).  Cod in 4X demonstrate poor 


juvenile recruitment and low biomass levels, although there is considerable uncertainty 


regarding stock status; this stock is accessed by a very large number of fishing vessels and 


sectors (Clark et al. 2015). O’Boyle (2012) listed Western Scotian Shelf cod as critical.  The 


pollock fishery in the Western Scotian Shelf (WSS), which reached historic lows in 2000, has 


since increased due to improved recruitment; though, it is still considered to be in the 


cautious (i.e. considered neither healthy nor critical) state (O’Boyle 2012).   


 


Flatfish are also important commercial groundfish but they are caught mostly on the fishing 


banks and deeper areas (Fisheries and Oceans Canada 2014b).  In NAFO Divisions 4X5Y, 


these species are halibut, yellowtail flounder, American plaice, winter flounder, and witch 


flounder (Fisheries and Oceans Canada 2014b). Overall, most flatfish species in this area 


are in decline or at low levels. Winter flounder is better in overall status with some positive 


indicators present (O’Boyle 2012), but American plaice stock status was still in decline as of 


2009 and COSEWIC considers the Maritime population to be threatened (COSEWIC 2009a). 


O’Boyle (2012) had considered silver-hake stock status to be critical; however, recent 


biomass estimates have shown a large increase in number in 2014 (DFO 2015a). Halibut 
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stocks, however, appear to be improving and the biological information for this species 


continues to develop (DFO 2015b). 


 


The Brier Island site is present in Maritimes Statistical District 37.  For 2015, 204,029 kg of 


groundfish were landed in this district with a value of $1,072,258.  Key species landed 


included: Atlantic cod, cusk, witch flounder, haddock, halibut, monkfish, pollock, redfish, 


sculpin, white hake, winter flounder, and striped wolfish.  Bait fisheries for sculpin were noted 


for this district (C. O’Neil, pers. com.) 


 


Figures 3 - 6 show the approximate groundfish landings off the coast of Nova Scotia between 


1999 and 2003 (Fisheries and Oceans Canada 2014b).    


 


Species list 


 Atlantic pollock (Pollachius virens) 


 Haddock (Melanogrammus aeglefinus)  


 Atlantic cod (Gadus morhua) 


 American plaice (Hippoglossoides platessoides) 


 Winter, yellowtail, and witch flounder (Pseudopleuronectes americanus, Limanda 


ferruginea and Glyptocephalus cynoglossus) 


 Atlantic halibut (Hippoglossus hippoglossus) 


 Cusk (Brosme brosme), restricted to by-catch only 


 Redfish (Sebastes sp.) 


 Monkfish (Lophius americanus) 


 Spotted Wolffish (Anarhichas minor) 


 Silver hake (Merluccius bilinearis) 


 White hake (Urophycis tenuis), restricted to by-catch only 
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Figure 3. Commercial Groundfish Landings (1999 – 2003) 
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Figure 4. Commercial Cod, Haddock, and Pollock Landings (1999 – 2003) 
 


 


Site 0742 - 22







October 2016 
 


 


 


SW2016-058 


11 


Figure 5. Commercial Flatfish Landings (1999 – 2003)  
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Figure 6. Commercial Halibut Landings (1999 – 2003) 
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Pelagics  


The most common commercial species of pelagic fish off the shore of Nova Scotia include: 


herring (Fig. 7), mackerel (Fig. 8), tuna, swordfish, and alewife, with herring being the most 


valuable pelagic in 2014 (Table 6; Fisheries and Oceans 2014a).  Herring (Clupea harengus) 


stocks in the Southwest Nova Scotia / Bay of Fundy herring spawning component have been 


of concern for a decade or more, and stock status reports have indicated the need for 


rebuilding (Clark et al. 2012). Clark et al. (2012) presented evidence of the decline in 


spawning grounds, targeting of juveniles in the fishery, and declines in catches. Recent 


biomass estimates have shown uncertainty; however, long-term trends show a general 


decrease in German Bank from 1999 and an increase in Scots Bay from 2005 (DFO 2015c). 


Approximated moving biomass averages for the Southwest Nova Scotia / Bay of Fundy area 


have indicated slight increases each year since 2012 (DFO 2015c). The herring fishery 


largely takes place on dense summer feeding, overwintering, and spawning locations and is 


dominated by purse seine, gillnet, and weir (DFO 2015c).   


 


The Northwest Atlantic mackerel stock ranges from North Carolina to Labrador and has 


northern and southern spawning contingents (TRAC 2010). The Department of Fisheries and 


Oceans considered the status of the Atlantic mackerel stock to be in critical condition due to 


low abundances in egg and spawning biomass and appropriate reconstruction methods are 


being implemented (DFO 2014). The mackerel fishery is conducted with traps, gillnets, and 


handlines and is primarily an inshore fishery of the spring and summer months and extends 


into more offshore waters for the fall and winter (Fisheries and Oceans Canada 2014). 


Because of high fishing mortality, mackerel landings of recent years (2011 - 2013) have 


decreased within the Northwest Atlantic region when compared to numbers from years 


previous (DFO 2014). Figure 8 illustrates the general distribution of mackerel fishing activities 


in Atlantic waters.   


 


The small pelagic fisheries are Scotia-Fundy wide, meaning that any gillnet licence holder 


may fish in the area.   


 


The North Atlantic swordfish stock has been rebuilt after a 10-year recovery plan 


commencing in 1999.  This fishery is now sustainable and well controlled with Canadian 


annual landings of 1,505 t in 2013 being exported to the United States at a value of $12.3 


million (Fisheries and Oceans Canada 2015a).  Swordfish (Fig. 9) are caught using longline 


and harpoon primarily along the edge of Georges Bank, the Scotian Shelf, and the Grand 


Banks in vessels often less than 65 feet; DFO lists principal ports in Nova Scotia as 


Shelburne, Cape Sable Island, Sambro, Wood's Harbour, and Clark's Harbour (Fisheries and 


Oceans Canada 2008).  The bluefin tuna (Fig. 10) is the most common tuna found off the 


coast of Nova Scotia and is fished with tended line, rod and reel, harpoon, longline, and trap 


nets (Fisheries and Oceans Canada 2014b). The International Commission for the 


Conservation of Atlantic Tunas (ICCAT 2014) consider Atlantic bluefin and albacore tuna 


stocks overfished from 2010 and 2012 stock assessments, which indicated low recruitment.  


The bluefin and albacore tuna stocks are considered to be of a critical status whereas the 


bigeye and yellowfin tuna stocks are considered healthy (O’Boyle 2012). 
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In Maritimes Statistical District 37, pelagic landings and their associated value were not 


recorded separately but were provided in the “other species” category.  For 2015, 220,732 kg 


of species other than groundfish and lobster were landed with a value of $547,053. Key 


species landed included: mackerel and mako sharks (C. O’Neil, pers. com.). 


 


Species list 


 North Atlantic bluefin tuna (Thunnus thynnus) 


 Swordfish (Xiphias gladius) 


 Atlantic herring (Clupea harengus) 


 Atlantic mackerel (Scomber scombrus) 


 Alewife (Alosa pseudoharengus) 


 Mako shark (Isurus oxyrinchus)  
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Figure 7. Commercial Herring Landings (1999 – 2003) 
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Figure 8. Commercial Mackerel Landings (1999 – 2003) 
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Figure 9. Commercial Large Pelagic Fish Landings, Excluding Bluefin Tuna (1999 – 2003) 
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Figure 10. Commercial Bluefin Tuna Landings (1999 – 2003) 
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Shellfish and Other Invertebrates 


There are a number of shellfish species that are harvested off Nova Scotia and included are 


such commercially important species as scallops, lobsters, shrimp, and crabs (Table 7; 


Fisheries and Oceans Canada 2014a). Also harvested are sea cucumber, sea urchins, and 


soft-shell clams.  


 


Table 7. Atlantic Coast Commercial Landings for 2014  
Note: source from Fisheries and Oceans (2014a) 


 


2014 ATLANTIC COAST COMMERCIAL LANDINGS, BY REGION 


(metric tonnes, live weight) 
Species Nova Scotia Atlantic 


Total Maritimes Gulf Total 


Shellfish         


     


Clams / quahog 2,068 3 2,071 26,869 


Oyster (1) 2 69 72 1,258 


Scallop (2) 63,694 78 63,772 69,745 


Squid 22 0 22 22 


Mussel (3) 0 2 2 2 


Lobster 47,235 4,300 51,534 92,779 


Shrimp 24,748 124 24,872 129,658 


Crab, queen 12,142 7,045 19,187 96,103 


Crab, other 426 579 1,005 5,277 


Whelks 111 0 111 3,491 


Cockles 6 0 6 257 


Sea cucumber 1,719 0 1,719 5,379 


Sea urchin 270 0 270 2,377 


Other 0 0 0 0 


Total  152,443 12,200 164,643 433,218 


Subtotal 238,414 17,830 256,245 669,445 


Others         


     


Marine plants 214 4 218 14,360 


Lumpfish roe 0 0 0 40 


Miscellaneous (4) 80 0 80 2,784 


Total 294 4 298 17,184 


GRAND TOTAL (5) 238,708 17,834 256,542 686,629 


          


(1) Oyster: BC data now reported under Aquaculture.  Atlantic includes wild and farmed data. 


(2) Scallop includes meat with roe.       


(3) PEI mussels are now classified under "aquaculture" because they are a farmed product. 


(4) Miscellaneous value includes seal value.     


(5) Totals may not add up due to rounding. 
    Source: Fisheries and Oceans Canada (DFO), Economic 


Analysis and Statistics 
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Invertebrate fisheries constitute the largest piece of the Nova Scotia fishery (Fisheries and 


Oceans Canada 2014a), of which the lobster fishery is the primary component. In 2014, 


Nova Scotia landed over 51,000 t of lobster valued at $570 million (Fisheries and Oceans 


2014a, 2014c). The inshore lobster fishery accounts for ~ 90% of the lobster landings 


(Coffen-Smout et al. 2013; Fig. 11), in which the landings have more than doubled in the past 


20 years (NSDFA 2014). The proposed farm falls within lobster fishing area (LFA) 34.  


Landings have steadily increased with the catch per unit effort 1.7 times in 2012 than 1998 


(Tremblay et al. 2013).  Typical lobster grounds are characterised by a hard seafloor such as 


ledge, boulder, or cobble (Lawton 1993) whereas the proposed aquaculture farm is located 


over predominantly sandy conditions (see section d. Oceanographic and Biophysical 


Characteristics, subsection Baseline Survey).  However, lobster fishermen are known to set 


their traps in waters ranging from a few feet deep to 25 fathoms and on various bottom types 


(C. MacDonald, pers. com.).  


 


The Jonah-crab fishery occurs in both offshore and coastal areas of southwestern Nova 


Scotia; the rock crab is primarily found in shallow, nearshore areas (Fisheries and Oceans 


Canada 2014b) (Fig. 12). Commercial snow (queen) crab landings for 2013 and 2014 are 


illustrated in Figure 14, which indicates that the proposed boundary amendment of Brier 


Island does not fall within a snow crab fishing area.  Snow crab is the second most valuable 


Canadian fishery export product, and the Scotia-Fundy fishable biomass has increased in 


most areas (Fisheries and Oceans Canada 2015c). 


 


Shrimp represents Canada’s fourth most valuable seafood export, with the northern shrimp 


being the most abundant in Atlantic Canadian waters. The fishery uses demersal otter trawl 


fishing vessels both in the inshore and offshore fishery. In shrimp fishing area 16, a number 


of licenses are largely inactive due to low shrimp abundance in this area (Seafish 2015; Fig. 


15); however, Fisheries and Oceans maintain the stock biomass as being in the healthy zone 


(Fisheries and Oceans 2015c).  


 


The commercial fishery for scallops is typically offshore, although a smaller inshore fishery 


does occur along parts of the Atlantic coast (Fig. 16 & 17).  Historically, the area off Digby, in 


the Bay of Fundy, has been the most important area for the inshore fishery (Fisheries and 


Oceans 2014b). Scallop production areas (SPAs) 1 and 3 are located off of Brier Island.  


Scallops caught in the SPA 1 area (southeastern portion of Bay of Fundy) have 


demonstrated an increase in condition and biomass with 2015’s catch rate being the highest 


of the last decade. Similar catch rates have been observed in SPA 3, Brier/Lurcher area; 


however, there was a decrease in biomass in 2015 compared to 2014.  The population status 


for both SPAs remains in the healthy zone (Fisheries and Oceans Canada 2016a).  


 


In Maritimes Statistical District 37, invertebrate landings and their associated value were not 


recorded separately but were provided in the “other species” category.  For 2015, 220,732 kg 


of species other than groundfish and lobster were landed with a value of $547,053.  Key 


invertebrate species landed include: clams (bar, quahogs, soft-shell, and unspecified), crabs 


(Jonah and rock), sea scallops, and sea urchins.  Both Jonah and rock crab were noted as 
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species caught for bait.  In 2015, reported lobster landings totalled 2,251,523 kg with a value 


of $32,143,447 (C. O’Neil, pers. com.). 


 


The area of the proposed fish farm falls within Westport Harbour which is restricted to 


shellfish harvesting (Fig. 18).  Figure 18 was produced by Environment Canada.   


 


Species list 


 Lobster (Homarus americanus) 


 Shrimp (Pandalus borealis) 


 Rock crab and Jonah crab (Cancer irroratus and C. borealis) 


 Green crab (Carcinus maenas) 


 Scallop (Placopecten magellanicus) 


 Soft-shell clam (Mya arenaria) 


 Quahogs (Mercenaria mercenaria) 


 Bar clam (Spisula solidissima) 


 Sea urchin (Strongylocentrotus droebachiensis) 


 


Figure 11. Total Lobster Catch  
Note: Sourced from Coffen-Smout et al. (2013)  
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Figure 12. Commercial Crab Landings (1999 – 2003)  
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Figure 13. Commercial Snow Crab Landings (1999 – 2003) 
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Figure 14. Commercial Snow Crab Landings 
Note: Sourced from DFO (2015d) 
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Figure 15. Shrimp Fishing Areas in Atlantic Canada  
Note: Sourced from Fisheries and Oceans Canada (2015c) 
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Figure 16. Commercial Scallop Landings (1999 – 2003) 
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Figure 17. Scallop Production Areas 
Note: sourced from Fisheries and Oceans (2016a)   
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Figure 18. Shellfish Harvesting Classifications of the Westport Harbour Area 
Note: DFO is the central CSSP agency with respect to the real time status of shellfish 


growing area classifications.  DFO should be contacted directly for information on shellfish 


area closures. 
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Seaweeds 


Marine plants that are harvested commercially in Nova Scotia include rockweed 


(Ascophyllum nodosum), Irish moss (Chrondus Chrispus), dulse (Palmaria palmata), and 


kelp (Saccharina latissima, S. groenlandica and Laminaria digitata). In 2013, approximately 


332 t of marine plants were landed in Nova Scotia at a value of nearly $107,560 (NSDFA 


2013).   


 


In Nova Scotia, Ascophyllum is harvested for animal fodder, fertiliser and other specialty 


products.  Irish moss is commonly harvest for thickening and stabilising properties.  Though 


the species is not under any immediate threat, Irish moss populations are beginning to 


experience signs of increase in site-specific harvesting pressure, and protection methods are 


beginning to be recognised (Fisheries and Oceans Canada 2013a).   


 


The province of Nova Scotia has jurisdiction over the issuing of rockweed licenses.  A 


provincial representative from the Department of Fisheries and Aquaculture explained that 


rockweed harvesting can coexist with aquaculture and no conflict is anticipated between the 


industries (J. Huston, pers. com.).  This is due to the fact that rockweed harvesting takes 


place in shallow, intertidal water but aquaculture farms require deeper water. Irish moss also 


occurs low in the intertidal and into the shallow subtidal and is also harvested with a hand 


rake (Fisheries and Oceans Canada 2013a).  Harvesting Ascophyllum is considered a high 


risk activity as these plants and other biota can be damaged due to harvest.  There are 


currently no rockweed leases in place for Westport Harbour (W. Vissers, pers. com.; Fig.19). 


 


Figure 19. Rockweed licences in Westport Harbour 
Note: sourced from Nova Scotia Department of Fisheries and Aquaculture   
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Recreational Fisheries  


Department of Fisheries and Oceans Canada was contacted for recreational fishing landings; 


however, this data is not available through their database (C. O’Neil, pers. com.).  


 


Aboriginal Fisheries  


Aboriginal landings were reported in Maritimes Statistical District 37; however, the landing 
data, species fished, value and fishing effort was not provided by the Department of Fisheries 
and Oceans Canada (C. O’Neil, pers. com.). 


 


d. Oceanographic and Biophysical Characteristics 


Baseline Survey 


A baseline survey of the proposed lease area was conducted on September 14, 2016. The 


baseline survey report, a document separate from this information package, is entitled 


Baseline Assessment: Site #0742 Brier Island and dated October 24, 2016 (Appendix A). 


 


Physical Oceanography 


Wind 


The proposed boundary amendment of NS aquaculture site #0742 is located in Westport 


Harbour, between Brier Island Long Island, on the Fundy shore of Nova Scotia.  The site is 


sheltered by Brier and Long Islands. The direction of greatest fetch is the north-northeast, to 


which the site is exposed to the Bay of Fundy.   


 
The following wind speed data, including Figures 20 and 21, were collected from the Wind 


and Wave Climate Atlas – Volume I: The East Coast of Canada, for the Nova Scotian Shore, 


prepared by MacLaren Plansearch Ltd. (1991). Winds speeds of less than 25 knots occur 


90.9% of the time on the south shore of Nova Scotia. Storm force winds (i.e. > 45 knots) 


occur only 0.2% of the time. The most common wind directions are southwest (~20% 


occurrence) and west (~17.5% occurrence) while the least common wind direction is from the 


northeast (~7.5% occurrence), east (~6% occurrence), and southeast (~5.5% occurrence). 


Historically, the months with the highest mean wind speeds in the area have been January 


and December. During these months the most frequent wind directions are from the 


northwest, north, and west, respectively. Annual wind statistics for the Fundy shore of Nova 


Scotia are presented in Figure 20 and summary graphs of average monthly wind speeds are 


presented in Figure 21. 


 


Wind speed and direction data were also collected from the Brier Island weather station on 


Digby Neck (Environment Canada 2016). Data collected between April 1, 2011 and May 24, 


2016 were used to produce the wind-rose plot of Figure 22. Based on this data, the most 


common and strongest winds in the Brier Island area occur between 150 and 175º (coming 


from approximately the south-southeast through the south). Most commonly, wind speeds 


are between 4 and 10 km/h (Fig. 23). 
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Figure 20. Annual Wind Statistics for the Bay of Fundy Shore 
Note: sourced from MacLaren Plansearch Ltd. (1991) 
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Figure 21. Average Monthly Wind Statistics for the Bay of Fundy Shore 
Note: sourced from MacLaren Plansearch Ltd. (1991) 
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Figure 22. Wind-rose Plot of Brier Island Weather Station Data Collected Between April 1, 2011 and May 24, 2016  
Note: the bars on the plot indicate the direction the wind was coming from  


Data sourced from Environment Canada (2016) 
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Figure 23. Frequency of Wind Speed Observed at the Brier Island Weather Station between April 1, 2011 and May 24, 
2016  
Data sourced from Environment Canada (2016) 
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Waves 


The following wave height data, including Figures 24 and 25, were collected from the Wind 


and Wave Climate Atlas – Volume I: The East Coast of Canada, prepared by MacLaren 


Plansearch Ltd. (1991). 


 


Wave heights of 6 m and greater are generally associated with winds speeds of 30 knots or 


more. Waves of less than 3 m in height were recorded 89.9% of the time while waves greater 


than 5 m were recorded only 1.0% of the time. Waves reaching the Fundy shore of Nova 


Scotia most commonly come from the southwest (24.7%) and the west (18.9%). However, 


the aquaculture site in Westport Harbour is relatively sheltered due to its proximity to land.  


The largest wave heights (i.e. > 5 m) generally come from the east. Waves coming from 


west, southwest, northwest, northeast, and southeast very rarely exceed 3.5 m in height. The 


greatest monthly average wave height for the Nova Scotian shore is 1.1 m, which occurs in 


the months of January, and December (Table 8). Annual wave height statistics for the Nova 


Scotian shore are presented in Figure 24, and summary graphs of average monthly wave 


heights are presented in Figure 25. 


 


Wave height data was also obtained from the National Data Buoy Center (NOAA 2016a) to 


determine maximum waves. Data presented in Table 8 were collected by the Jonesport 


Maine, station 44027 buoy, which is located 20 nautical miles southeast of Jonesport (N44° 


17' 13“ W67° 18' 27“). 


 


Table 8. Wave Height Data from Buoy 44027 near Jonesport Maine  
 


Date of 
Maximum Wave 
of the Year 


Wave 
Height (m) 


Wave 
Period 


(s) 


Sustained 
Wind Speed 


(knots) 


Gusts 
(knots) 


Wind 
Direction 


April 8, 2016 5.78 10.0 27.2 31.9 S 


January 27, 
2015 


8.43 9.09 38.9 48.2 N 


February 15, 
2014 


6.12 12.12 33.2 42.6 WNW 


November 27, 
2013 


6.55 10.0 15.6 45.1 SSE 


January 14, 
2012 


7.18 11.43 35.0 42.0 WSW 


November 23, 
2011 


4.8 8.33 15.0 43.3 NNE 


January 26, 
2010 


6.07 9.09 33.6 41.8 SSE 


January 8, 2009 5.66 11.43 30.5 38.9 WSW 


October 29, 
2008 


8.08 11.43 33.0 39.7 SSW 


February 15, 
2007 


6.88 10.81 34.8 42.6 SE 
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October 29, 
2006 


7.81 11.43 36.0 43.9 SW 


November 23, 
2005 


6.82 12.12 23.9 30.3 SSW 


 
 


Figure 24. Annual Wave Height Statistics for the Fundy Shore 
Note: sourced from MacLaren Plansearch Ltd. (1991) 
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Figure 25. Average Monthly Wave Height Statistics for the Fundy Shore 
Note: sourced from MacLaren Plansearch Ltd. (1991) 
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Extreme Storm Events and Storm Surge 


Nova Scotia is sometimes subject to extreme weather conditions. Wind and wave damage 


caused by storms, and ice damage during extremely low temperatures, are environmental 


hazards that could cause unwanted changes to the project. However, employing proper gear 


and using the most recent technologies for cage design and construction, as well as routine 


inspection and maintenance, will help prevent any unfavourable effects on the project caused 


by weather and climate extremes. KCS has a number of high energy sites in New Brunswick, 


Nova Scotia, and Newfoundland, which are exposed to strong winds and large waves.  The 


grid and anchoring systems to be used on the proposed boundary amendment in Westport 


Harbour have been proven successful at these high energy sites. The plastic, circular cages 


and grid components that are employed by KCS have been tested and shown to withstand 


wave heights of 8 m. During extreme weather conditions, personnel will not be working on 


the cage site. Once the extreme weather has passed, crews will be dispatched to examine 


the cage system and fish stock for damage. In the event that damage is sustained, repairs 


will be carried out as necessary.  Any significant damage will be reported to NSDFA. 


 


Temperature  


Temperatures at the Brier Island aquaculture site were recorded by KCS between the dates 


January 2007 and March 2012. The minimum water temperature experienced was 1.9oC, 


which occurred in March 2008. The maximum water temperature recorded was 11.5oC, 


which occurred in July 2011. Figure 26 displays the historical water temperature trends from 


the Brier Island site.     


 


Monthly, average, temperature data provided in Figure 27 were derived from climatology 


data of the DFO Maritime Oceans and Ecosystem Science (OES) project, Hydrographic 


Database, Subarea 55 (Fisheries and Oceans Canada 2007). Long-term temperature data 


for the Fundy shore area (Prince 5) were sourced from the DFO OSD Atlantic Zone 


Monitoring Program and are presented in Figure 28 (Fisheries and Oceans Canada 2016).  


Figures 27 and 28 display average, monthly, water temperature data for the Fundy shore of 


Nova Scotia. Mean water temperatures from this data range between 1.8 and 12.7⁰ C. The 


lowest temperatures of the year are normally experienced in February to March and the 


highest temperatures in August. The existing, successful, aquaculture site at Brier Island 


would indicate that the temperatures in the area of Digby Neck are tolerable for Atlantic 


salmon. 
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Figure 26. Daily Water Temperature Data from the Brier Island Aquaculture Site #0742 
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Figure 27. Average Monthly Temperature Data of OES Subarea 55 (Bay of Fundy) at 0 to 30 m Deep 
Note: Data was obtained from the Oceans and Ecosystem Science website (DFO 2007). 
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Figure 28. Contour Plot of Average Monthly Temperatures from Prince 5 Station of 
DFO’s Atlantic Zone Monitoring Program 
Note: Graph was obtained from Fisheries and Oceans Canada (2016b) 


 


 
 


Superchill 


The effects of superchill can be detrimental to fish health and may result in high mortalities. 


Superchill is a phenomenon caused by the cooling of seawater below the lethal temperature 


for Atlantic salmon (i.e. -0.75oC). Although cold temperatures cannot be entirely avoided in a 


northern climate, the effects of superchill may be diminished by fitting the cages with deep nets 


and locating cage systems in deep enough water that the fish may avoid the surface water 


layer which, in winter, tends to be colder than deeper water. Other mitigation strategies include 


avoiding stress in the fish by ceasing feeding and other activities at the cage site. These 


activities excite the fish and bring them up to the surface where the water is colder. KCS does 


not approach their cage sites or feed stock during time periods when superchill is a potential 


threat. 
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Sea Ice 


Sea ice is typically not a problem in The Bay of Fundy. The thirty-year frequency of presence 


of sea ice (Fig. 29) and the median of predominant ice type (Fig. 30) for the Fundy Shore is 


unknown.  Both figures illustrate the thirty-year averages for the week of January 29, the week 


that appears to have the most sea ice coverage in Nova Scotia. KCS has no intentions of 


deploying equipment, such as ice booms, near the proposed site. KCS does, however, 


continuously monitor for sea ice during winter months and will take necessary precautions, if 


needed. Freezing spray may occasionally build up on cage structures during extreme winter 


conditions. When ice build-up is a concern, it can be removed by site crews. 


 


Figure 29. Frequency of presence of sea ice in Atlantic Canada 
Note: Figure sourced from Environment Canada, Canadian Ice Service (2010) 
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Figure 30. Median of Predominant Ice Type in Atlantic Canada 
Note: Figure sourced from Environment Canada, Canadian Ice Service (2010) 


 


Salinity 


KCS reported salinities for the Brier Island site between 30 and 32‰. According to the monthly, 
average salinity data gathered from the DFO OSD Atlantic Zone Monitoring Program (Fisheries 
and Oceans Canada 2016b; Fig. 31) for Prince 5, Bay of Fundy, salinity ranges between 30.9 
and 32.9‰.  In general, salinity is lowest in April to June and highest between the months of 
August to December.  Monthly salinity data from Subarea 55 is presented in Figure 32 
(Fisheries and Oceans Canada 2007).  
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Figure 31. Contour Plot of Average Monthly Salinity of Prince 5 station (Fundy Shore) 
Note: Graph was obtained from the Fisheries and Oceans Canada (2016b), Marine 


Environmental Data Services website  
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Figure 32. Average Monthly Salinity of OES Subarea 55 (Bay of Fundy) at Various Depths 
Note: Data was obtained from the Oceans and Ecosystem Science website (Fisheries and Oceans 2007). 
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Tides 


Based on Canadian Hydrographic Service (Fisheries and Oceans Canada 2016c) tide tables 


for Westport (Station #340), the tidal range is normally between 4.5 and 5.8 m. The greatest 


tidal range for 2016 is predicted to be 6.4 m. However, storm surges, should they co-occur 


with the highest high water, could result in higher water levels. 


 


Currents 


The collection of localised current speed and direction throughout the water column will occur 


in late autumn 2016.  A report will be submitted once the data has been processed. 


 


Chemical Oceanography 


Oxygen 


Long-term, monthly, average, dissolved-oxygen data presented in Figure 33 are from the 


Fundy Prince 5 Station located at 44.93ºN 66.85ºW (Fisheries and Oceans 2016b). This was 


the closest monitoring station to the proposed location and was therefore chosen over 


alternate monitoring stations as a source of oceanographic data. From this averaged data, 


the lowest dissolved oxygen appeared in September - November, while the highest 


concentrations of dissolved oxygen were present in March - May. 


 


Dissolved oxygen concentrations at the Brier Island aquaculture site were collected and 


reported by KCS staff during site operations in 2016. The minimum DO value experienced 


was approximately 6.97 mg/L. The maximum concentration recorded was approximately 


10.74 mg/L. Figure 34 displays the historical, DO concentration trends from the Brier Island 


site. 
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Figure 33. Dissolved Oxygen Concentrations as Measured at the Prince 5 Station  
Note: Graph was obtained from the Fisheries and Oceans Canada (2016b), Marine 


Environmental Data Services Website 
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Figure 34. Dissolved Oxygen Concentrations Data from the Brier Island 
Aquaculture Site #0742 
 


 
 


Biological Oceanography 


Harmful Algal Blooms 


The occurrence of a harmful algal bloom (HAB) is sometimes unpredictable, but the effects 


on fish farms may be successfully avoided or managed by a variety of means. The Harmful 


Algae Monitoring Program (HAMP) was established in 1999 in order to cope with the effects 


of harmful algae throughout the aquaculture industry (Fisheries and Oceans Canada 2013b). 


Microscopic surveillance of water samples from finfish farms has produced a series of data, 


aiding in the prediction of algal blooms in the vicinity of the aquaculture cages (Fisheries and 


Oceans Canada 2013b). Research continues to be conducted on algal blooms in order to 


better understand and predict HABs (Fisheries and Oceans Canada 2013b). This research 


serves to identify the species of algae, cultivate it within a lab environment, and document 


the trends of the blooms (Fisheries and Oceans Canada 2013b). 


 


There are five general strategies that function to intervene with HABs; mechanical, biological, 


chemical, genetic, and environmental control (NCBI 2009). Mechanical control involves the 


removal of HAB species by dispersing clay over the water surface (NCBI 2009). The clay and 


algae aggregate and settle to the seafloor (NCBI 2009). Biological control consists of using 
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various pathogens or species of fauna to destroy or filter the harmful algae out of the 


surrounding water (NCBI 2009). Although biological control is considered, there are many 


logistical issues with the release of another species into a foreign area, and it is rarely used 


(NCBI 2009). Chemical control involves the use of chemicals or minerals toxic to the HAB 


(NCBI 2009). Although copper sulphate has been used in the past, chemical interventions 


are generally dismissed as they would require extensive research to identify a chemical or 


mineral that would actively keep algae out of the finfish cages while not causing a 


widespread effect on the environment and all other organisms in the area (NCBI 2009). 


Genetic control involves the genetic engineering of exotic or newly introduced species in 


order to adjust the environmental tolerances, reproduction rates, or other aspects of a pest 


within the area of the aquaculture sites (NCBI 2009). Issues with this form of control are 


similar to those of the biological control in that the negative impacts of the integrated species 


may worsen the condition of the aquaculture site (NCBI 2009). For these reasons, the use of 


genetic control is not likely to gain approval (NCBI 2009). The environmental manipulation of 


the area in which a HAB occurs involves the modification of either the physical or chemical 


aspects of the environment (NCBI 2009). This may include the alteration of nutrient levels in 


the water with the use of pollution control or the alteration of the physical properties in the 


area such as water circulation (NCBI 2009).  


 


It may be possible to detect the beginning of a HAB event by monitoring fish behaviour. In 


some cases, fish will reduce or stop feeding, be less energetic, orient themselves peculiarly 


in the water column (such as swimming near the cage bottom), or exhibit odd swimming 


behaviour and lack of equilibrium (Rensel and Whyte 2003). Cage site staff will report any 


odd behaviour of the salmon to KCS management. 


 


Due to the relatively shallow water, mechanical and physical measures of bloom intervention 


are not feasible at the marine site. KCS will instead monitor water samples on a regular basis 


during the months harmful algae may be present (typically mid-April until November). Should 


concentrations of harmful algal cells become a cause for concern, feeding activities would 


cease in order to allow the fish to rest and retreat to the depths of the cages away from 


surface-oriented blooms. 


 


e. Other Users of the Public Waters 


Geology 


The area of Westport Harbour is mapped as shale, siltstone, sandstone, limestone 


conglomerate, and basalt of the North Mountain Formation (White 2010).   


 


Archaeology  


In the past, impacts to paleontological resources were assessed by the Nova Scotia 


Museum.  An internal provincial review of new and existing aquaculture sites will be 


examined by Nova Scotia Communities, Culture, and Heritage (CCH) (S. Weseloh-McKeane, 


pers. com.).  In general, most cage-based aquaculture sites, like Brier Island, cause minimal 
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damage to submerged archaeological resources as the anchors are the only portion of the 


site in contact with the seafloor.   


 


Shipwrecks 


Several shipwrecks may be in the area of the proposed site (Maritime Museum of the Atlantic 


2016); however, detailed locations or coordinates are not available.  Estimates of some of the 


wreck locations are shown on Figure 2. A number of shipwrecks are in close vicinity to 


Westport including the schooner Alfred, the Annie E Richardson, the Boniform, the Cyclone, 


the Dale Maxwell, the David Howes, the Donald Ii, the Eleanor L, the Evelyn Mc D, the Glen 


& Jean, the Jane Porter, and the Sarah C Pyke.  


 


The Alfred was stranded on Dartmouth Point in 1892 due to the stress of weather during a 


fishing excursion out of Westport. The event resulted in the total loss of the schooner. The 


Annie E Richardson was stranded on the southwest port of Westport in 1902 due to unknown 


causes. The schooner was considered a partial loss. As well as the Annie E Richardson, the 


Boniform was stranded in Westport due to unknown causes in 1892. The wreck resulted in 


the partial loss of the schooner along with $300 worth of cargo. In 1881, the schooner 


Cyclone was stranded near Cow Ledge in the mouth of Westport due to a snow storm. The 


results of the storm were the total loss of the Cyclone. The Dave Maxwell was wrecked in 


1947 due to a leak and resulted in the total loss of the schooner just 12 miles west of 


Westport. The schooner David Howe was stranded due to stress of weather along the coast 


of Peters Island in the Petit Passage in 1876. The event resulted in the total loss of the ship 


along with approximately $1200 worth of cargo. The Donald Ii caught fire in 1968 resulting in 


the wreck and total loss of the schooner near Westport. Similarly, the Eleanor L burned and 


wrecked in close proximity to Westport in 1963. In 1960, the Evelyn Mc D was wrecked in 


Westport due to broken moorings, resulting in the total loss of the ship. An explosion and fire 


resulted in the wreck of the Glen & Jean nearby Westport in 1959; the vessel was deemed a 


total loss. The schooner Jane Porter was stranded in Westport due to the current in 1884. 


The ship was considered a total loss along with its contents of $250 worth of cargo. The 


Sarah C Pyke was stranded in Westport in the winter of 1885 due to stress of the weather; 


the schooner was considered a partial loss. 


 


In the area around Westport, the schooner Cambria was stranded in Pond Cove due to 


stress of weather in 1877. The ship was a total loss along with its contents of $1200 worth of 


cargo. The brigantine Confederate was involved in a collision caused by thick fog off the 


northeastern coast of Brier Island in 1878. The collision resulted in the wreck and total loss of 


the ship along with the deaths of 3 persons and $935 worth of cargo. The G. T. Windsor was 


stranded in the North Passage due to misplacement and malfunction of forestays in 1876; 


the brigantine traveling from Barbados was wrecked as a partial loss. Due to unknown 


causes, the ship Neptunus was stranded on the North Ledge of Brier Island resulting in a 


total loss in 1847. 
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The exact locations of many ship wrecks are unknown and documented only broadly as Brier 


Island. These shipwrecks include, but are not limited to, the Coronella, Delta, Fredrica, 


Georgia E., Jennet Grant, Laura, Lydia, Nelly, Peggy, Reform, and St. Martin.  


 


The Cornonella was said to have been sailing to Saint John, New Brunswick when it became 


lost in the fog in 1874. The schooner was stranded resulting in a partial loss near Brier 


Island. The Delta capsized in close proximity to Brier Island due to a leak and resulted in the 


total loss of the schooner along with approximately $300 of cargo in 1880. In 1887, the 


Frederica was stranded in the fog, resulting in the partial loss of the vessel and $900 worth of 


cargo off the coast of Brier Island. The Georgia E was stranded in close proximity to Brier 


Island for unknown causes in 1911. The event resulted in the total loss of the schooner. A 


wreck in the Brier Island area resulted in the total loss of the brig Jennet Grant in 1840. The 


causes of this wreck are unknown. The Laura foundered off the coast of Brier Island in 1890 


due to tides while travelling to Weymouth, Nova Scotia. The wreck resulted in the total loss of 


the schooner. The brig Lydia was wrecked off the coast of Brier Island, due to unknown 


causes, resulting in the total loss of the ship in 1854. Similarly, the Schooner Nelly was 


wrecked due to unknown causes off the coast of Brier Island in 1818. The result was the total 


loss of the vessel along with its full cargo of lumber. The Peggy was wrecked in 1797 off the 


coast of Brier Island due to unknown causes while returning from a voyage to St. Andrews, 


New Brunswick. The schooner was deemed a total loss along with its cargo of lumber. The 


brig Reform was stranded in close proximity of Brier Island due to unknown causes, resulting 


in the total loss of the vessel in 1837. The St. Martin was wrecked in 1846 due to unknown 


causes near Brier Island. The event resulted in the total loss of the ship along with its cargo 


of coal, iron, and salts. 


 


Recreation and Tourism  


Brier Island itself is an attraction to many tourists, as it is a nature reserve and the only home 


in Canada to many threatened and endangered species. The Island offers many coastal 


hiking and walking trails upon which some of these species can be viewed. Perhaps the most 


well-known trails are the Brier Island Lighthouse Nature Trails. Brier Island has many 


beaches open to the public, including the Northern Light Beach (~3 km from Brier Island 


site), and the Pond Cove Beach (~3.5 km from Brier Island site). A number of lighthouses are 


present on Brier Island, commonly visited by tourists, including the Westport Cove 


Lighthouse (~4 km from Brier Island site) and the Northern Lighthouse (~3 km from Brier 


Island site). Just off the coast of Westport, another lighthouse (~1 km from Brier Island site) 


sits on a popular tourist destination known as Peter Island. The waters surrounding Brier 


Island are commonly visited by many different marine mammals which enables many 


different whale watching tours to be offered in the spring and summer months. These whale 


watching tours are run by the Brier Island Whale Watching and Seabird Cruises (~1 km from 


Brier Island site), the Mariner Cruises (~1 km from Brier Island site), Norwood Boat Tours (~1 


km from Brier Island site), Welcome Aboard Whale Watching Tours (~2 km from Brier Island 


site), and the Freeport Whale and Seabird Tours (~2 km from Brier Island site). Brier Island 


offers accommodations through the Brier Island Lodge (~2 km from Brier Island site), 


Brierwood Farm (~2 km from Brier Island site), Dock and Doze Hotel (~1 km from Brier Island 
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site), and the Brier Island Hostel (~1 km from Brier Island site). Other bed and breakfasts are 


available in Freeport, overlooking Brier Island. These include the Brier View Cottage (~1 km 


from Brier Island site), and the Fundy House Cottage (~2 km from Brier Island site). Two 


well-known cafés sit on either side of the Brier Island ferry, both offering fresh local seafood. 


Lavena’s Café is located in Freeport (~2 km from Brier Island site), and the Westport Café is 


in Westport (~1 km from Brier Island site). Figure 35 illustrates a number of tourist and 


recreational attractions in the area of the Brier Island aquaculture site. 


 


Figure 35. Tourism and Recreation 
 


 
 


Marine Protected Areas  


As defined by the DFO, Marine Protected Areas (MPAs) are geographic areas dedicated and 


managed for the long-term conservation of nature. Fisheries and Oceans Canada 


establishes and manages MPAs under the Oceans Act in order to conserve numerous 


aspects of the areas. The aspects include but are not limited to the commercial and non-


commercial fishery resources, endangered or threatened marine species, unique habitats, 
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and other marine resources or habitats needed to fulfill the Minister’s mandate of scientific 


research (Fisheries and Oceans Canada 2016d). 


 


The nearest MPAs to the proposed aquaculture site include the Gully, located 200 km off of 


Nova Scotia and east of Sable Island, and the Musquash Estuary located just 20 km 


southwest of Saint John, New Brunswick. 


 


The Sable Gully is a submarine canyon formed glacial erosion over thousands of years. 


Surrounding the Sable Gully is an important and highly functional area, in which a number of 


commercial fisheries are supported, and it is of great importance to the oil-and-gas industry. 


The MPA is a crucial habitat to a number of endangered or threatened species inhabiting the 


Scotian Shelf. Some of these species live in the Sable Gully year round, including the 


northern bottlenose whale. Many endangered or threatened species, such as various species 


of sharks, tuna, marlin and seabirds, are drawn to the area due to it copious amounts of 


plankton. The slopes and floor of the Sable Gully are known to have various crab species, 


sea pens, anemones, brittle stars, and a large variety of cold-water coral.  Conservational 


efforts are in place as the area is used for continuous research and monitoring. The 


conservation efforts of DFO include the collection and analysis of data, regulatory monitoring 


of the shipping, fishing, research, tourism, and oil-and-gas activities in the surrounding area, 


development of regulation and industry codes, provision of educational activities at the 


Bedford Institute of Oceanography, and the evaluation and reporting required to produce a 


MPA management plan.  


 


The Musquash Estuary is conserved by DFO with the help of the management and owners of 


the surrounding area, including Ducks Unlimited Canada, the Eastern Habitat Joint Venture, 


the Nature Conservancy of Canada, the Province of New Brunswick, and the Government of 


Canada. Conservational efforts for the area include the production of a management plan to 


maintain the productivity and biodiversity and reduce any human-caused modification to the 


habitat. 


 


Significance of Proposed Area to SARA 


There are a number of species found in New Scotia and the Atlantic Ocean that are listed by 


COSEWIC, the Government of Canada Species at Risk Act, or the Nova Scotia Endangered 


Species Act as either endangered, threatened, or of special concern/vulnerable.  Tables 10 - 


13 list those species, their status, and their occurrence in the study area.   
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Table 9. Endangered Species in Nova Scotia and the Atlantic Ocean 
Note: Unless otherwise specified, the information in the following table was derived from the 


Species at Risk Public Registry (Nova Scotia Canada 2016) 


 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Endangered Species 


Blue whale Balaenoptera 
musculus 


-Last COSEWIC designation (May 2012): 
endangered 
-Blue whales range widely, inhabiting both 
coastal waters and the open ocean. Individuals 
belonging to the Atlantic population are 
frequently observed in estuaries and shallow 
coastal zones where the mixing of waters 
ensures high productivity of krill 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Marine Mammals 
Regulations, which fall under the Fisheries Act 


Eastern Mountain 
Avens 


Guem peckii -Last COSEWIC designation (Apr 2010): 
Endangered 
-Occur in the White Mountains of New 
Hampshire in the United States, along with Brier 
Island and Digby Neck of Nova Scotia 
-Large populations within the bog on Brier Island 
have decreased in the last 40 years 
-Generally inhabit boggy areas amid other 
vegetation such as shrubs; however, have been 
found in dry depressions on the mineral soil 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Protected as an endangered species under the 
provincial Nova Scotia Endangered Species Act 


Eskimo curlew Numenius 
borealis 


-Last COSEWIC status (Nov 2009): endangered 
-May be extinct 
-Occasionally staged in the Maritimes; diet 
included coastal shrimp-like invertebrates  
-Protected under the Species at Risk Act 
(Schedule 1) and the Migratory Birds Convention 
Act 
-Not positively identified.  Eskimo curlew nests, 
or birds behaving as if they had nests or young 
have not been found since 1966, even though 
searches have been carried out in historical 
breeding ranges from 1970s to 1990s.  
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Leatherback sea turtle 
(Atlantic population) 


Dermochelys 
coriacea 


-Last COSEWIC designation (May 2012): 
endangered 
-Is the most common sea turtle recorded in Nova 
Scotian coastal waters (NS Museum 2016) 
-Atlantic Canada supports one of the largest 
seasonal foraging populations of leatherbacks in 
the Atlantic (NOAA 2016b) 
-Is the most common sea turtle recorded in Nova 
Scotian coastal waters (NS Museum) 


Little brown myotis Myotis lucifugus -Last COSEWIC designation (Nov 2013): 
endangered 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Largest threat to the bat is white-nose 
syndrome, a fungal infection 


North Atlantic right 
whale 


Eubalaena 
glacialis 


-Last COSEWIC designation (Nov 2013): 
endangered 
-Protected provincially as an endangered 
species by the NS Endangered Species Act 
-Summer and fall occurrences in the offshore 
area called Grand Manan Basin  
-Protected under the federal Species at Risk Act 
(Schedule 1) and under the Marine Mammal 
Regulations under the Fisheries Act 


Northern myotis Myotis 
septentrionalis 


-Last COSEWIC designation: (Nov 2013): 
endangered 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Largest threat to the bat is white-nose 
syndrome, a fungal infection 


Red knot rufa Calidris canutus 
rufa 


-Last COSEWIC designation (Apr 2007): 
endangered 
-Migratory stopovers are vast coastal zones 
swept by tides twice a day, usually sandflats but 
sometimes mudflats. In these areas, the birds 
feed on molluscs, crustaceans, and other 
invertebrates. The species also frequents peat-
rich banks, salt marshes, brackish lagoons, 
mangrove areas, and mussel beds 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Nova Scotia Endangered 
Species Act 
-Proximity to the study area is unknown 
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Roseate tern Sterna dougallii -Last COSEWIC designation (Apr 2009): 
endangered 
-2 largest colonies are at The Brothers and 
Country Islands 
-Protected under the federal Species at Risk Act 
(Schedule 1), the federal Migratory Birds 
Convention Act and the Nova Scotia 
Endangered Species Act 
-A historic colony existed at Peter Island 


Tri-coloured bat Perimyotis 
subflavus 


-Last COSEWIC designation (Nov 2013): 
endangered 
-One of the smallest bats in North America 
- Declines of more than 75% in Eastern Canada; 
expected to continue to decline due to fungal 
infections (COSEWIC 2013a) 
-Largest threat to the bat is white-nose 
syndrome, a fungal infection 
-Protected under the federal Species a Risk Act 
(Schedule 1) and the Nova Scotia Endangered 
Species Act 


White shark Carcharodon 
carcharias 


-Last COSEWIC designation (Apr 2006): 
endangered 
-Occurs in both inshore and offshore waters; 
ranges in depth from just below the surface to 
just above the bottom, down to a depth of at 
least 1,280 m 
-It occurs in the breakers off sandy beaches, off 
rocky shores, and readily enters enclosed bays, 
lagoons, harbours, and estuaries but does not 
penetrate brackish or fresh waters to any extent 
-No federal or provincial laws explicitly protect 
white sharks in Canadian waters; however, it is 
given SARA Schedule 1 status 
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Table 10. Threatened Species in Nova Scotia and the Atlantic Ocean 
Note: Unless otherwise specified, the information in the following table was derived from the 


Species at Risk Public Registry (Nova Scotia Canada 2016) 


 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Threatened Species 


Canada warbler Wilsonia 
canadensis 


-Last COSEWIC designation (Apr 2008): 
threatened 
-Found in a variety of forest types, but it is most 
abundant in wet, mixed deciduous-coniferous forest 
with a well-developed shrub layer 
-Protected under the Species at Risk Act (Schedule 
1), the Migratory Birds Convention Act, 1994 and 
Canada National Parks Act 
-Protected provincially as an endangered species 


by the NS Endangered Species Act  


-Bird Studies Canada has confirmed records of the 


bird in their first atlas (BSC 2014) 


Chimney swift Chaetura 
pelagica 


-Last COSEWIC status (Apr 2007): threatened 


-Protected provincially by the NS Endangered 


Species Act 


-The species breeds in Nova Scotia 


-Roosts in chimneys, crevices, caves, and hollow 


trees 


-Protected under the Species at Risk Act (Schedule 


1), the Migratory Birds Convention Act, 1994 and 


the Nova Scotia Endangered Species Act 


-No confirmed sightings on Brier Island (BSC 2014) 


Common nighthawk Chordeiles 
minor 


-Last COSEWIC designation (Apr 2007): 


threatened 


-Nests in a wide range of open, vegetation-free 


habitats including dunes, beaches, recently 


harvested forests, burnt-over areas, logged areas, 


rocky outcrops, rocky barrens, grasslands, 


pastures, peat bogs, marshes, lakeshores and river 


banks; also inhabits mixed and coniferous forests 


-Protected under the Species at Risk Act (Schedule 


1), the Migratory Birds Convention Act, 1994 and 


the Nova Scotia Endangered Species Act 


- Bird Studies Canada has a record of a possible 


sighting of the bird in their first atlas (BSC 2014) 
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Eastern ribbonsnake Thamnophis 
sauritus 


-Last COSEWIC designation (Nov 2012): 
Threatened 
-Protected under the federal Species at Risk Act 
(Schedule 1), the Nova Scotia Endangered Species 
Act and Canada National Parks Act 
-It is semi-aquatic and most frequently found along 
the edges of shallow ponds, streams, marshes, 
swamps, or bogs bordered by dense vegetation 
that provides cover 


Sweet Pepperbush Clethra alnifolia -Last COSEWIC designation (May 2014): 
Threatened 
-Ranges from Texas and Florida to northern Maine, 
along with southwestern Nova Scotia in Belliveau 
Lake of Digby County, Louis Lake and the Canoe 
Lakes of Yarmouth County, and Mill Lake, Mudflat 
Lake, and Mary Lake of Annapolis County 
-Occurs on exposed, gravel ridges created by ice 
movement on lake margins 
-Protected by federal Species at Risk Act (Schedule 
1) and as a vulnerable species by provincial Nova 
Scotia Endangered Species Act 


Wood turtle Glyptemys 
insculpta 


-Last COSWIC designation (Nov 2007): Threatened 
-Associated with rivers and streams with sandy or 
gravely-sandy bottoms and prefers clear, 
meandering watercourses with a moderate current 
-Habitats used less frequently include bogs, marshy 
pastures, beaver ponds, shrubby cover, meadows, 
coniferous forests, mixed forests, hay and 
agricultural fields, and pastures 
-Protected under the federal Species at Risk Act 
(Schedule 1), the Nova Scotia Endangered Species 
Act, and the Canada National Parks Act 
-Protected by the Convention on International 
Trade in Endangered Species of Wild Fauna and 
Flora (Appendix II) 
-Proximity to the proposed project is unknown 
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Table 11. Species of Special Concern in Nova Scotia and the Atlantic Ocean 
Note: Unless otherwise specified, the information in the following table was derived from the 


Species at Risk Public Registry (Nova Scotia Canada 2016) 


 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Species of Special Concern 


Atlantic wolffish Anarhichas lupus -Last COSEWIC designation (Nov 2012): special 
concern 
-Primarily inhabits the cold, deep waters of the 
continental shelf; prefers rocky or hard clay 
bottoms and uses areas with sandy or muddy 
bottoms only occasionally 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-May be present in the study area 


Barrow’s goldeneye Bucephala 
islandica 


-Last COSEWIC designation (May 2011): special 
concern 
-Protected under the Species at Risk Act 
(Schedule 1) and Migratory Birds Convention Act 
-While the Species at Risk Public Registry shows 
the entire coast of Nova Scotia as Barrow’s 
goldeneye habitat, there have been no known 
sightings in the vicinity of the site (BSC 2014) 
-Approximately 400 of this species winter in the 
Atlantic provinces and Maine 


Fin whale Balaenoptera 
physalus 


-Last COSEWIC designation (May 2005): special 
concern 
-Associated with low surface temperatures and 
oceanic fronts during summer months; found from 
close inshore to well beyond the shelf break 
-Protected under the federal Species at Risk Act 
(Schedule 1) 


Golden crest Lophiola aurea -Last COSEWIC designation (May 2012): Special 
concern 
-Ranges from Mississippi to New Jersey in the 
United States, and Nova Scotia in Canada 
-Only occur around Fancy Lake, Shingle Lake, 
Hog Lake, Ponhook Lake, Dunvran Bog, and the 
Digby Neck, population on Brier Island has been 
extirpated 
-Inhabit cobble lakeshores, bays, bogs, and fens 
where there is often little competition due to 
physical stress 
-Protected by the federal Species at Risk Act 
(Schedule 1) and by provincial Nova Scotia 
Endangered Species Act 
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Harbour porpoise  Phocoena 
phocoena 


-Last COSEWIC designation (Apr 2006): Special 
concern 
-Sometimes frequents bays and harbours, 
particularly during the summer 
-Protected from certain activities under the Marine 
Mammal Regulations of the Fisheries Act 
-Protected by Species at Risk Act (Schedule 2) 


Harlequin duck Histrionicus 
histrionicus 


-Last COSEWIC designation (May 2013): special 
concern 
-Spends most of the year in coastal marine 
environments and feeds close to rocky shorelines, 
moving once a year into fast turbulent rivers 
-Protected under the federal Species at Risk Act 
(Schedule 1), the federal Migratory Birds 
Convention Act, and the Nova Scotia Endangered 
Species Act 
-Regularly present on Brier Island from November 
through March; however, population numbers are 
low (Nova Scotia Bird Society 2016) 


Humpback whale Megaptera 
novaeangliae 


-Last COSEWIC designation (May 2003): not at 
risk 
-Humpback whales form distinct populations and 
live close to coastlines 
-SARA schedule 3 


Monarch butterfly Danaus 
plexippus 


-Last COSEWIC status (Apr 2010): special 
concern 
-Exist primarily wherever milkweed (Asclepias) 
and wildflowers (such as goldenrod, asters, and 
purple loosestrife) exist 
-Protected under the federal Species at Risk Act 
(Schedule 1) and the Canada National Parks Act 


Rusty blackbird Euphagus 
carolinus 


-Last COSEWIC status (Apr 2006): Special 
concern 
-The breeding range of the rusty blackbird 
includes a vast portion of Canada; a very small 
number of rusty blackbirds winter, albeit 
sporadically, in the southern part of most 
Canadian provinces 
-Protected under the federal Species at Risk Act 
(Schedule 1) 
-Bird Studies Canada has a possible occurrence 
of the bird on Brier Island in their first atlas (BSC 
2014)  
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Short-eared owl Asio flammeus -Last COSEWIC designation (Apr 2008): Special 
concern 
-Breeds sporadically in arctic areas, coastal 
marshes, and interior grasslands, where voles 
and other small rodents proliferate 
-Occasionally seen in coastal areas of Atlantic 
Canada 


Snapping turtle Chelydra 
serpentine 


-Last COSEWIC designation (Nov 2008): Special 
concern 
-The species is widespread from Nova Scotia to 
southeastern Saskatchewan 
-Observed in shallow water in almost every kind of 
freshwater habitat; preferred habitat of the species 
is characterised by slow-moving water with a soft 
mud bottom and dense aquatic vegetation 
-Protected under the Species at Risk Act 
(Schedule 1) and Nova Scotia Endangered 
Species Act - vulnerable 
-Protected under the Canada National Parks Act 
-Unlikely to be affected by the proposed project 


Sowerby’s beaked 
whale 


Mesoplodon 
bidens 


-Last COSEWIC designation (Nov 2006): special 
concern 
-This species is most often sighted in deep water, 
along the continental shelf edge and slope; only 
rarely seen in coastal waters 
-Protected under the Marine Mammal Regulations 
of the Fisheries Act 
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Table 12. Species with no SARA Status but with COSEWIC Designation in Nova 
Scotia and the Atlantic Ocean 
Note: Unless otherwise specified, the information in the following table was derived from the 


Species at Risk Public Registry (Nova Scotia Canada 2016) 


 


COMMON NAME SCIENTIFIC NAME COMMENTS 


Species with no SARA status 


American eel Anguilla rostrate -Last COSEWIC designation (May 2012): threatened 
-Canadian range includes all fresh water, estuaries 
and coastal marine waters that are accessible to the 
Atlantic Ocean 
-Blockage of migratory streams is a major threat to 
the species 


American plaice Hippoglossoides 
platessoides 


-Last COSEWIC designation (Apr 2009b): 
threatened 


Atlantic bluefin 
tuna 


Thunnus thynnus -Last COSEWIC designation (May 2011): 
endangered 
-Occurs in the western Atlantic from Newfoundland 
to the Caribbean Sea; actively fished in Canadian 
waters from July through December over the Scotian 
Shelf (COSEWIC 2011a) 


Atlantic cod  
(Southern 
Population) 


Gadus morhua -Last COSEWIC designation (Apr 2010): 
endangered 
-Atlantic cod inhabit all waters overlying the 
continental shelves of the Northwest and the 
Northeast Atlantic Ocean 
-Commercial fishing is ongoing and contributes to 
the decline; there is evidence of an unexplained 
increase in natural mortality in the 4X portion of the 
designatable unit 


Atlantic salmon  
(Nova Scotia 
Southern Upland 
population) 


Salmo salar -Last COSEWIC designation (Nov 2010): 
endangered 
-Acidification of freshwater habitats by acid rain is a 
major threat as is poor marine survival related to 
incompletely understood changes to the marine 
ecosystem (ASF 2016a) 
-The Atlantic Salmon Federation has the Meteghan 
River listed as both a present/restored salmon river 
and an extirpated river and the Boudreau River as 
present salmon river with a remnant of its population 
left (ASF 2016a, 2016b, 2016c) 


Atlantic sturgeon 
(Maritime 
Populations) 


Acipenser 
oxyrinchus 


-Last COSEWIC designation (May 2011): threatened 
-Occur in rivers, estuaries, near-shore marine 
environments and shelf regions to at least 50 m 
depth along the Atlantic coast of North America 
(COSEWIC 2011b) 
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Bank swallow Riparia riparia -Last COSEWIC designation (May 2013): threatened 
-In the Maritimes, it is most common and widespread 
on Prince Edward Island and the Northumberland 
Coast of New Brunswick and Nova Scotia  
-Bird Studies Canada has a confirmed record in their 
first atlas of this species in the Brier Island area 
(BSC 2014) 


Barn swallow Hirundo rustica -Last COSEWIC designation (May 2011): threatened 
-Protected under the Migratory Birds Convention Act, 
1994 and the Nova Scotia Endangered Species Act 
-Bird Studies Canada records show probable 
occurrences in the Brier Island area (BSC 2014) 


Basking Shark 
(Atlantic 
population) 


Cetorhinus 
maximus 


-Last COSEWIC designation (Nov 2009): special 
concern 
-Uses coastal, temperate waters (COSEWIC 2009b) 
-Mortality caused by fishing by-catch and boat strikes 
are cited as the major threats to the species 
(COSEWIC 2009b) 


Blue felt lichen Degelia plumbea -Last COSEWIC designation (Nov 2010): special 
concern 
-Occurs in coastal sub-oceanic areas (COSEWIC 
2010a) 
-Threatened by activities changing relative humidity 
of forest, airborne pollutants, and poor forestry 
practices in which precautions have not been made 
(Nova Scotia Canada 2016) 


Blue shark Prionace glauca -Last COSEWIC designation (Apr 2006):  
special concern 
-In Atlantic Canada they are regularly found in 
almost all waters but are most often encountered 
offshore; fishing by-catch is the largest threat 
(COSEWIC 2006) 


Eastern wood 
peewee 


Contopus virens -Last COSEWIC designation (Nov 2012): special 
concern 
-Bird Studies Canada (2014) has a possible 
occurrence of the bird around Brier Island 


Killer whale 
(Northwest Atlantic 
population) 


Orcinus orca -Last COSEWIC designation (Nov 2008): special 
concern 
-Northwest Atlantic distribution includes Nova 
Scotian waters (COSEWIC 2008) 


Loggerhead sea 
turtle 


Caretta caretta -Last COSEWIC designation (Apr 2010): 
endangered 
-Routinely found in Atlantic Canadian waters; usually 
associated with the warmer offshore waters of the 
Gulf Stream (COSEWIC 2010b) 
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Moose (NS 
mainland 
population) 


Alces alces 
americana 


-Last COSEWIC designation: none 
-This species is protected under the Nova Scotia 
Endangered Species Act (Nova Scotia Canada 2016) 


Peregrine Falcon 
anatum 
subspecies 


Falco 
peregrinus 
anatum 


-Last COSEWIC designation (Apr 2007): non-active 
-Prefer open habitats, such as sea coasts, for hunting 
-Protected under the Nova Scotia Endangered 
Species Act 
-Protected by the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora 
(Appendix I) 


Porbeagle shark Lamna nasus -Last COSEWIC designation (May 2014): endangered 
-Can be found from the coast to the open sea 
migrating annually to further inshore; seasonally 
ranging from the Scotian shelf and Bay of Fundy to 
Newfoundland on the continental shelf occasionally 
close to shore 
-Pprotected by the Oceans Act and by the Fisheries 
Act under the terms of the Atlantic Fishery 
Regulations, 1985 
-Target fishing and by-catch of longline fisheries has 
resulted in the population decline, and still continues 
-Currently no fisheries management measures for this 
species 


Shortfin mako 
(Atlantic 
population) 


Isurus 
oxyrinchus 


-Last COSEWIC designation (Apr 2006): threatened 
-Found in both inshore and offshore waters 
-COSEWIC has identified fishing and pelagic long-
lining in particular, as being the most significant threat 
to the shortfin mako; there is no directed fishery for 
shortfin mako in Atlantic Canada, but it is caught as 
by-catch in other pelagic fisheries and is sought after 
for sport fishing 
-Managed under the Canadian Atlantic Pelagic Shark 
Integrated Fisheries Management Plan which allows 
for an unrestricted by-catch along with 100% dockside 
monitoring 


Smooth skate 
(Lauranian-Scotian 
population) 


Malacoraja 
senta 


-Last COSEWIC designation (May 2012): special 
concern 
-One of the smallest species of skate endemic to the 
western North Atlantic (Natanson et al. 2007) 
-By-catch mortality contributes to population decline 
(Natanson et al. 2007) 
-No direct fisheries for this species, however captured 
as by-catch in fisheries directed towards groundfish 
(Fisheries and Oceans Canada 2015d) 
-Population of the Laurentian-Scotian has accounted 
for 90% of the smooth skates in Canada, while 
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covering 70% of the Canadian smooth skate range 
(Fisheries and Oceans Canada 2015d) 
-Area of abundance along the Scotian Shelf has 
drastically declined since 1970 (Fisheries and Oceans 
Canada 2015d) 


Spiny dogfish Squalus 
acanthias 


-Last COSEWIC designation (Apr 2010): special 
concern 
-Inhabits Canadian waters ranging from 
Newfoundland to the Scotian Shelf, approximately 10 
to 20% of those on the Scotian Shelf migrate south in 
the fall, returning in the spring (BIO 2015a) 
-Widely distributed in temperate regions of the world’s 
oceans and appears to be a habitat generalist; subject 
to both targeted and by-catch fishing mortality 
(COSEWIC 2010c) 
-Target of direct fisheries in Atlantic Canada (Fisheries 
and Oceans Canada  2015) 


Thorny skate Amblyraja 
radiata 


-Last COSEWIC designation (May 2012): special 
concern 
-One of the most common skates in the Northwest 
Atlantic (BIO 2015b) 
-Both a target of directed fisheries and caught as by-
catch, although directed fisheries along the Scotian 
Shelf stopped in 2005 (BIO 2015b) 
-Regarded as over-fished and landing of this species 
is prohibited throughout the Gulf of Maine (BIO 2015b) 


White hake Urophycis tenuis -Last COSEWIC designation (Nov 2013): threatened 
-Adjust their depth distribution to find temperatures in 
the range of 4 - 8°C (COSEWIC 2013b) 


Winter skate 
(Georges Bank-
Western Scotian 
Shelf-Bay of Fundy 
populations 


Leucoraja 
ocellata 


-Last COSEWIC designation (May 2015): special 
concern 
-Estimated to have declined by 90% since 1970, now 
at a historic low (IUCN 2009) 
-Caught as by-catch in ground fish targeting fisheries 
(IUCN 2009) 
-Bottom-dwelling species usually found on sand and 
gravel and at depths less than 111 m (COSEWIC 
2005) 
-Landings under quota control on the Scotian Shelf 
(IUCN 2009) 


Wood thrush Hylocichla 
mustelina 


-Last COSEWIC designation (Nov 2012): threatened 
-Not known to occur within 5 km of the project area 
(BSC 2014) 


Wrinkled shingle 
lichen 


Pannaria lurida -Last COSEWIC designation (Apr 2016): threatened 
-Proximity to proposed project unknown 


Yellow-banded 
bumble bee 


Bombus 
terricola 


-Last COSEWIC designation (May 2015): special 
concern 
-Has been collected over most of NS (COSEWIC 
2015) 
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Critical Habitat and Mitigation Plans 


Leatherback Sea Turtle 


While the state of knowledge on habitat requirements of leatherback turtles in Canadian 


waters is increasing, it is currently not possible to identify critical habitat for this species 


(Atlantic Leatherback Turtle Recovery Team 2006). 


 


Mitigation Plan for KCS:  The leatherback sea turtle is protected under the Species at Risk 


Act, which makes it an offense to kill, harm, harass, capture, or take any individuals of a 


listed species.  KCS will comply by these rules.  If a leatherback sea turtle is spotted by any 


of the crew working on the aquaculture site, the Marine Animal Response Society (MARS) 


will be contacted at 1.866.567.6277 and given details of the sighting. 


 


In 2006, the Atlantic Leatherback Turtle Recovery Team published a recovery strategy for the 


turtles in Atlantic Canadian waters.  The recovery strategy document listed entanglement in 


commercial fishing gear, vessel collision from recreational boating and other ship traffic, 


marine pollution, and oil-and-gas exploration and development as potential threats 


contributing to mortality.  A summary of the gear types thought to be the highest risk for 


entanglement included longline, gillnet, traps, and pots. Aquaculture gear was not mentioned 


in the document but it stands to reason that aquaculture equipment, including all lines, should 


be kept in good working order without loose, free-floating ends in order to prevent 


entanglements of marine animals. 


 


North Atlantic Right Whales 


North Atlantic right whales have occurred throughout history along the coastal waters of the 


Atlantic, ranging from lower latitudes throughout the fall and winter for breeding and higher 


latitudes for feeding during the spring and summer months (NOAA 2016b). Throughout these 


migrations, areas of high use include Coastal Florida and Georgia, the Great South Channel, 


Massachusetts Bay, Cape Cod Bay, the Bay of Fundy, and the Scotian Shelf (NOAA 2016b). 


Much of these areas were listed as critical habitats for the North Atlantic right whale in 1994 


before the critical habitats were updated and expanded in January 2016 (NOAA 2016b).  


 


Grand Manan Basin, in the Bay of Fundy, has been identified as critical habitat for right 


whales (Fisheries and Oceans Canada 2014d). Right whales eat copepods and this area 


supports the highest concentrations of copepods in the Bay of Fundy (Michaud and Taggart 


2011).  Roseway Basin, on the southwestern Scotian Shelf, is another important area of 


right-whale aggregation wherein right whales have been observed feeding and socialising. 


This area has also been designated as a conservation area for right whales (Fig. 36).  


Neither of these areas identified as either critical habitat or conservation area for right whales 


is within 5 km of the proposed aquaculture site.  The closest area, The Grand Manan Basin, 


is about 25 km from the proposed aquaculture site. 


 


Despite best efforts, vessel strikes are currently the leading cause of right whale deaths 


(Fisheries and Oceans Canada 2014e). In an effort to protect the North Atlantic right whales, 
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Fisheries and Oceans Canada have dedicated two habitats as conservational areas for right 


whales (Fisheries and Oceans 2014f). The Roseway Basin and the lower Bay of Fundy area 


(Grand Manan Basin) are understood to be seasonally high-use habitats for right whales in 


Canada (Fisheries and Oceans Canada 2014e).  Since 2002, the diversion of vessel traffic in 


the lower Fundy Bay area has been enforced (Fisheries and Oceans Canada 2014e). The 


other conservation habitat, Roseway Basin, has no known traffic measures through the area 


(Fisheries and Oceans Canada 2014e). In 2007, the IMO safety committee proposal was 


accepted by Transport Canada, and Roseway Basin has been declared an “Area to be 


Avoided”; all traffic is strongly encouraged to find an alternate route (Fisheries and Oceans 


Canada 2014e). 


 


Mitigation Plan for KCS:  Many whales are protected under the Marine Mammals 


Regulations of the Fisheries Act.  KCS will comply with these regulations and will not attempt 


to harvest, kill, or harass any whales that are seen during aquaculture activities.  Should a 


whale in distress be noted by any of the crew members at the aquaculture sites, the Marine 


Animal Response Society (MARS) will be contacted at 1.866.567.6277 and given details of 


the sighting.   


 


Vessels servicing the site will travel at a maximum speed of 9 knots in order to prevent 


damaging collisions between whales and aquaculture service vessels. This is below the 


recommended speed set by NOAA Fisheries Service for ships travelling through known 


whale areas (i.e. 9.9 knots). 
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Figure 36. Boundaries of North Atlantic Right Whale SARA Conservation Area for 
the Grand Manan Basin 
Note: Figure produced by Oceans and Coastal Management Division, DFO and copied from 


the Species at Risk Public Registry (Fisheries and Oceans Canada 2016d) 


 


 
 


Red Knot rufa 


Breeding critical habitat for rufa cannot be identified at this time; however, the known 


stopover habitat attributes required by rufa are muddy, sandy, or rocky coastal marine and 


estuarine habitats with large intertidal flats [e.g. mouths of bays and estuaries, lagoons, salt 


marshes, sand spits, islets, shoals, sandbars, rocky (limestone) tidal flats (either covered or 
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not covered) with seaweed (e.g. Fucus species), and features often associated with natural 


inlets] and/or inland saline lake habitat (Environment and Climate Change Canada 2016a). 


Stopover critical habitat is located at Beaverhill Lake, AB; Quill, Last Mountain, Chaplain, Old 


Wives, and Reed Lakes, SK; the shore of Hudson Bay in and adjacent to Wapusk National 


Park, MB; sections of shore along Hudson Bay in ON; shorelines of James Bay in ON and 


QC; sections of the Parc marin du Saguenay–Saint-Laurent and adjacent shores, QC; the 


Mingan Archipelago National Park Reserve, QC; and the Magdalen Islands, QC 


(Environment and Climate Change Canada 2016a). 


 


Mitigation Plan for KCS: None of the listed areas are within 5 km of the proposed project. 


However, KCS will limit beach clean-up activities to only take place during the fall and winter 


months. 


 


Roseate Terns 


Two criteria have been used to identify critical habitat for the roseate tern in Canada 


(Environment Canada 2010).  The first includes less than 10% of the Canadian populations 


of Roseate Terns. These sites currently support more than 15 pairs of roseate terns. This 


includes North Brother, South Brother, and Country Islands.  The second criterion includes 


tern colonies in areas that have supported small but persistent numbers of nesting roseate 


terns. The areas currently identified under this criterion include Sable Island and the 


Magdalen Islands. In 2014, the critical habitat of Roseate Tern became legally protected on 


federal land and waters of the Sable Island National Park Reserve of Canada. 


 


Mitigation Plan for KCS: None of the identified areas are within 5 km of the proposed 


project. However, KCS will limit beach clean-up activities to only take place during the fall 


and winter months and will be scheduled so as not to interfere with the sensitive breeding, 


nesting, and fledging times (i.e. mid-April to mid-August). 


 


Blue Whale  


Fisheries and Oceans Canada have been conducting studies on marine animal health since 


1990.  Causes of whale death are investigated to assess any potential threats to whale 


populations in their habitat.   


 


As of February 2016, the blue whale remains listed under the Species at Risk Act as an 


endangered species throughout the Atlantic Ocean (Fisheries and Oceans 2016f). New 


recovery, management, and actions plans have not yet been released by the Species at Risk 


Public Registry, however are expected in the near future (Fisheries and Oceans Canada 


2016f).  DFO is currently aiding in the recovery of the blue whale by enforcing the legislation.  


In doing so, DFO also reviews the environmental assessments of offshore petroleum 


industries to ensure that endangered species are considered (Government of Canada 2016).  


The Fisheries Act, Species at Risk Act, Canadian Environmental Assessment Act, and 


National Energy Board Act all consider the needs of the blue whale (Government of Canada 


2016). 
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The Marine Animal Response Society (MARS) is working to develop and implement a 


cetacean sighting network in Nova Scotia and hopes to work with other groups in New 


Brunswick and Prince Edward Island to implement a Maritime-wide assistance network.  The 


Grand Manan Whale and Seabird Research Station (GMWSRS) is developing a voluntary 


Code of Conduct for fishermen using fixed fishing gear near large whales in the Bay of 


Fundy.  This will foster stewardship, provide information to prevent entanglement of whales 


and loss of fishing gear, and will promote education on endangered whales in the coastal 


communities of New Brunswick and Nova Scotia. 


 


As of 2016, the recovery goal was to have a minimum of 1000 mature individuals within the 


North Atlantic (Government of Canada 2016). To meet this goal, measures are being taken 


to monitor the population trends within the Atlantic, to reduce noise and activities within 


feeding areas, and to gain knowledge of threats to the blue whale’s food resources. Also of 


concern are injuries and mortalities, activities that cause disturbance to the whales, 


contamination, and other impacts and their effects on populations (Government of Canada 


2016). 


 


Mitigation Plan for KCS:  Blue whales are protected under the Marine Mammals 


Regulations of the Fisheries Act.  KCS will comply with these regulations and will not attempt 


to harvest, kill, or harass any blue whales (or any other whales, such as right whales) that are 


seen during aquaculture activities.  Should any whale in distress be noted by any of the crew 


members at the aquaculture sites, the Marine Animal Response Society (MARS) will be 


contacted at 1.866.567.6277 and given details of the sighting.   


 


The Campobello Whale Rescue Team, located on Campobello Island, New Brunswick, 


specialises in the disentanglement of whales and provides advice through telephone 


conversations when in need of immediate help (Government of Canada 2016). This team 


works in close proximity with DFO, offering advice when a distressed or deceased whale is 


found (Government of Canada 2016).  The Whale Release and Stranding Group established 


in Newfoundland and Labrador report incidents in which whales are injured or deceased 


(Government of Canada 2016). All documentation and samples are sent to DFO Science in 


the surrounding area (Government of Canada 2016). As well as reporting and documenting, 


a response team aids with entanglements and awareness activities (Government of Canada 


2016). 


 


Vessels servicing the site will travel at a maximum speed of 9 knots in order to prevent 


damaging collisions between whales and aquaculture service vessels.  This is below the 


recommended speed set by NOAA Fisheries Service for ships travelling through known 


whale areas (i.e. 9.9 knots).   


 


White Shark 


The white shark occurs in both inshore and offshore waters, from the intertidal to the upper 


continental slope and mesopelagic zone. Known bathymetric range is from just below the 
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surface to just above the bottom down to a depth of at least 1,280 m (Bigelow and Schroeder 


1948). It occurs in the breakers off sandy beaches, off rocky shores, and readily enters 


enclosed bays, lagoons, harbours, and estuaries, but does not penetrate brackish or fresh 


waters to any extent (Compagno 2001). Critical habitat for this species has not been 


identified in Canada. 


 


Mitigation Plan for KCS:  KCS personnel will not attempt to attract, capture, or harass any 


sharks in any way.   


 


Atlantic Coastal Plain Flora 


Atlantic Coastal Plain Flora (ACPF) are located in a number of settings within 5 km of the 


Brier Island aquaculture site.  The ACPF include over 90 unrelated species of herbaceous 


plants with more than one-third being unique to Long Island.  These plants are at the most 


northern limit of their range with many being listed as “at risk” or “sensitive”.  A combination 


of protection, prevention of threats to the species and habitats, and public education has 


been used to reduce impacts on the ACPF. 


The ACPF grow in lakes, rivers, bogs, fens, and estuaries.  These species are at risk due to 


biologically limiting factors and anthropogenic threats. The ACPF are present in small 


population sizes with limited ranges and reduced sexual reproduction capabilities.  The 


greatest threat affecting ACPF is the loss and degradation of their habitat through such 


activities as residential development, alteration of shorelines, off-highway vehicle (OHV) use, 


and peat mining.  For the recovery and conservation of ACPF, a complex multi-species 


approach was adopted.  Recovery objectives include: a) protection all populations and their 


habitats; b) prevention, removal, and/or reduction of threats; c) update information on 


population, habitat, and threats; d) to gain understanding of population biology and ecological 


requirements to support conservation; e) continuation and/or implementation of stewardship 


activities for the identified priority habitats; f) increased public awareness and education; and 


g) identification of requirements and methods for restoration of pink coreopsis, water-


pennywort, and Plymouth gentian.  Of the 90 ACPF species, 33.4% have been assigned a 


high-priority status for recovery, with 16.7% and 44.4% assigned a medium-priority status 


and not-at-risk status, respectively.  A priority level for habitat type was also assigned to 


facilitate conservation of the species, based on the number of medium to high priority 


species, recovery feasibility, and options for threat management. The Brier Island 


aquaculture site is in an area where watersheds are identified as having legally listed ACPF 


species; high priority species are on Brier Island (e.g. eastern mountain avens) (Fig. 37; 


Environment Canada and Parks Canada Agency 2010). 
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Figure 37. High priority watersheds in Nova Scotia containing ACPF species  
Note: Figure sourced from Environment Canada and Parks Canada Agency 2010 


 


 


Other Significant or Sensitive Habitats 


The coastline of Brier Island is identified as “species at risk” habitat.  Brier Island is inhabited 


by a number of at-risk species including: eastern mountain avens, monarch butterfly, 


harlequin duck, Barrow’s goldeneye, and peregrine falcon.  The coast line is frequented by 


humpback and fin whales and the endangered North Atlantic right whale.  Peter Island, 


between Brier and Long Island, is designated as a species at risk area frequented by 


peregrine falcons and harlequin ducks (Fig. 38). A historic roseate tern colony was also 


located at Peter Island (COSEWIC 2009c). 


 


A large area (37,696 ha), which includes Brier Island, Westport Harbour, and St. Mary’s Bay, 


is considered significant for migratory birds.  This area is part of an important migratory route 


called the Atlantic Flyway which follows the Atlantic Coast of North America and the 


Appalachians Mountains with end points at the Eastern Artic Islands/the coast of Greenland 


and the Gulf of Mexico.  This area is frequented by many marine birds and land birds 


migrating in the space between the Arctic Islands/Greenland and the Gulf of Mexico (Fig. 38).  


 


Site 0742 - 84







October 2016 
 
 


 


SW2016-058 


 73 


Approximately half of Brier Island is a protected area – Brier Island Conservation Lands (Fig. 


39).  Many bird species, including congregatory, colonial water bird/seabird, shorebird, and 


migratory land birds, frequent this area year round (Nature Canada 2016).  Brier Island and 


the surrounding waters have long been recognised as a globally significant Important Bird 


Area (NS021; Fig. 40).    


 


Figure 38. Significant Habitats  
Note: Base map was obtained from NSDNR (2016) 
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Figure 39. Existing and Pending Protected Areas  
Note: Base map was obtained from NS Environment (2016)   


 


 
 


 


Birds  


Most of the species of birds in Canada are protected under the Migratory Birds Convention 


Act (Environment and Climate Change Canada 2016b). A number of migratory marine birds, 


shorebirds, gulls, and waterfowl inhabit the waterways and shores of coastal Nova Scotia.  


Migratory birds protected by the Migratory Birds Convention Act and associated regulations 


generally include all seabirds (except cormorants and pelicans), all waterfowl, all shorebirds, 


and most land birds.  


 


Brier Island and the offshore waters of Westport, Nova Scotia are identified by IBA Canada 


(2015) as one of the most important bird areas in the Maritimes (IBA NS021; Fig. 40).  It is a 


migration spot for land birds and marine birds feed there year-round. 
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Between Brier and Long Island, is Peter Island, which is frequented by large populations of 


common and Arctic terns. Herring and great black-backed gulls, double-crested cormorants, 


and black guillemots breed on this grassy, flat island. Peter Island, Brier Island, and 


approximately 15 km surrounding the islands are known to be one of the most important bird 


areas in the Maritimes as it is a year-round feeding area for marine birds and a migration 


stop for land birds.  Phalaropes, red-necked and red, regularly arrive by the thousands in the 


offshore waters of Brier Island in August.  Greater shearwaters, kittiwakes, and alcids are 


other marine birds which frequent the area.  Many migrating raptors, such as sharp-shinned 


hawks, broad-winged hawks, and peregrine falcons, are noted in the autumn (IBA 2016).  


 


Figure 40. Important Bird Area (NS021) surrounding Brier Island and Offshore 
Waters of Westport Harbour  
 


 
 
 


The location of the proposed farm falls within blocks 119 - 121 of the Canadian Wildlife 


Service survey areas (Fig. 41).  According to Canadian Wildlife Service (CWS) records . 


, pers. com.), a number and variety of water birds, shorebirds, and others inhabit the 


area of Brier Island, Westport Harbour, and St. Mary’s Bay (i.e. bird blocks 119 - 121). 


Surveys, completed between February 2000 and March 2010 by the CWS and NSDNR, have 


identified several species of birds in blocks 119, 120, and 121 (Tables 14 - 16).  Due to 


funding deficiencies, few surveys have been performed since March 2010 and no additional 


data available in these blocks ( , pers. comm.).  The American black duck was the 


most common type of bird noted in block 119 followed by the common eider and merganser.  


In block 120, the long-tailed duck was the most prevalent bird; however, the common eider 
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and merganser were present at large numbers. Considerably fewer birds were noted in block 


121 with the common eider being most common.   


 


Mitigation Plan for KCS: To limit any potential disturbance to nesting shorebirds, beach 


clean-ups for the proposed farm will only take place during the fall and winter months and will 


be scheduled so as not to interfere with the sensitive breeding, nesting, and fledging times of 


mid-April to mid-August. 


  
Figure 41. Map of Canadian Wildlife Service Survey Areas Blocks 119 - 121 
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Table 13. Waterfowl Identified in Block 119 
 


Canadian Wildlife Service - Block 119 


 
Numbers of Sightings per Survey 


Bird Name 02-Feb-00 25-Mar-04 26-Feb-07 18-Feb-09 22-Jan-10 Grand Total 


Adult eagle 0 0 1 0 0 1 


American black duck 210 0 72 14 81 377 


American Green-winged Teal 0 0 0 0 0 0 


American wigeon 0 0 0 0 0 0 


Atlantic brant 20 0 0 0 25 45 


Barrow's goldeneye 0 0 0 0 0 0 


Black scoter 0 0 0 0 0 0 


Blue-winged Teal 0 0 0 0 0 0 


Bufflehead 0 0 0 0 0 0 


Canada goose 0 0 45 25 0 70 


Common eider 0 22 141 86 85 334 


Common goldeneye 0 31 0 7 47 85 


Common loon 0 1 3 0 1 5 


Common merganser 0 0 0 0 0 0 


Female common eider 80 0 0 0 0 80 


Gadwall 0 0 0 0 0 0 


Great cormorant 21 0 0 0 0 21 


Greater scaup 0 0 0 0 0 0 


Harlequin duck 0 0 0 0 0 0 


Hooded merganser 0 0 0 0 0 0 


King eider 0 0 0 0 0 0 


Lesser scaup 0 0 0 0 0 0 


Long-tailed Duck 0 2 9 0 5 16 


Male common eider 82 0 0 0 0 82 


Mallard 0 0 0 0 0 0 


Northern pintail 0 0 0 0 0 0 


Northern shoveler 0 0 0 0 0 0 


Red-breasted Merganser 0 0 0 0 0 0 


Ring-necked Duck 0 0 0 0 0 0 


Snow goose 0 0 0 0 0 0 


Surf scoter 0 0 0 0 0 0 


Unidentified cormorant 0 0 20 0 0 20 


Unidentified diving duck 0 0 0 0 0 0 


Unidentified duck 0 0 0 0 0 0 


Unidentified goldeneye 0 0 0 0 0 0 


Unidentified merganser 0 7 77 52 8 144 


Unidentified scaup 0 4 0 15 0 19 


Unidentified scoter 0 0 11 0 0 11 


Unidentified teal 0 0 0 0 0 0 


White-winged Scoter 0 0 0 0 0 0 


Wood duck 0 0 0 0 0 0 


Grand Total 413 67 379 199 252 1310 
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Table 14. Waterfowl Identified in Block 120  
 


Canadian Wildlife Service – Block 120 


 Numbers of Sightings per Survey 


Bird Name 02-Feb-00 25-Mar-04 26-Feb-07 18-Feb-09 22-Jan-10 
Grand 
Total 


American black duck 8 0 5 29 0 42 


American Green-winged Teal 0 0 0 0 0 0 


American wigeon 0 0 0 0 0 0 


Atlantic brant 0 0 0 0 0 0 


Barrow's goldeneye 0 0 0 0 0 0 


Black scoter 0 0 0 0 1 1 


Blue-winged Teal 0 0 0 0 0 0 


Bufflehead 0 2 0 0 0 2 


Canada goose 0 0 0 0 0 0 


Common eider 0 165 102 161 42 470 


Common goldeneye 0 9 3 0 28 40 


Common loon 0 0 2 5 0 7 


Common merganser 5 0 0 0 0 5 


Female common eider 32 0 0 0 0 32 


Gadwall 0 0 0 0 0 0 


Great cormorant 11 0 0 0 0 11 


Greater scaup 0 0 0 0 0 0 


Harlequin duck 0 5 0 5 0 10 


Hooded merganser 0 0 0 0 0 0 


King eider 0 0 0 0 0 0 


Lesser scaup 0 0 0 0 0 0 


Long-tailed Duck 4 428 43 47 66 588 


Male common eider 68 0 0 0 0 68 


Mallard 0 0 0 0 0 0 


Northern pintail 0 0 0 0 0 0 


Northern shoveler 0 0 0 0 0 0 


Purple sandpiper 0 3 0 3 0 6 


Red-breasted Merganser 0 0 0 0 0 0 


Ring-necked Duck 0 0 0 0 0 0 


Seal 0 2 60 45 50 157 


Snow goose 0 0 0 0 0 0 


Surf scoter 0 0 0 0 0 0 


Unidentified cormorant 0 0 8 20 6 34 


Unidentified diving duck 0 0 0 0 0 0 


Unidentified duck 0 0 0 0 0 0 


Unidentified goldeneye 32 0 0 0 0 32 


Unidentified merganser 0 49 60 55 1 165 


Unidentified scaup 0 0 0 0 0 0 


Unidentified scoter 0 0 21 0 0 21 


Unidentified teal 0 0 0 0 0 0 


White-winged Scoter 12 0 1 0 0 13 


Wood duck 0 0 0 0 0 0 


Grand Total 172 663 305 370 194 1704 
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Table 15. Waterfowl Identified in Block 121 
 


Canadian Wildlife Service – Block 121 


 Numbers of Sightings per Survey 


Bird Name 02-Feb-00 25-Mar-04 26-Feb-07 18-Feb-09 22-Jan-10 
Grand 
Total 


American black duck 0 0 0 0 0 0 


American Green-winged 
Teal 0 0 0 0 0 0 


American wigeon 0 0 0 0 0 0 


Atlantic brant 0 0 0 0 0 0 


Barrow's goldeneye 0 0 0 0 0 0 


Black guillemot 0 0 1 0 0 1 


Black scoter 0 0 0 2 0 2 


Blue-winged Teal 0 0 0 0 0 0 


Bufflehead 0 0 0 0 0 0 


Canada goose 0 0 0 0 0 0 


Common eider 0 0 419 2 60 481 


Common goldeneye 0 2 0 0 2 4 


Common loon 0 4 4 4 1 13 


Common merganser 1 0 0 0 0 1 


Female common eider 87 0 0 0 0 87 


Gadwall 0 0 0 0 0 0 


Great cormorant 44 0 0 0 0 44 


Greater scaup 0 0 0 0 0 0 


Harlequin duck 0 0 0 0 0 0 


Hooded merganser 0 0 0 0 0 0 


King eider 0 0 0 0 0 0 


Lesser scaup 0 0 0 0 0 0 


Long-tailed Duck 0 12 48 0 0 60 


Male common eider 87 0 0 0 0 87 


Mallard 0 0 0 0 0 0 


Northern pintail 0 0 0 0 0 0 


Northern shoveler 0 0 0 0 0 0 


Purple sandpiper 0 0 0 33 0 33 


Red-breasted Merganser 0 0 0 0 0 0 


Ring-necked Duck 0 0 0 0 0 0 


Seal 0 0 50 0 0 50 


Snow goose 0 0 0 0 0 0 


Surf scoter 0 0 0 0 0 0 


Unidentified cormorant 0 1 5 35 1 42 


Unidentified diving duck 0 0 0 0 0 0 


Unidentified duck 0 0 0 0 0 0 


Unidentified goldeneye 17 0 0 0 0 17 


Unidentified merganser 0 3 9 11 2 25 


Unidentified scaup 0 0 0 0 0 0 


Unidentified scoter 0 0 0 0 0 0 


Unidentified teal 0 0 0 0 0 0 


White-winged Scoter 0 0 0 0 0 0 


Wood duck 0 0 0 0 0 0 


Grand Total 236 22 536 87 66 947 
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f. Public Right of Navigation 


The following figures provide information regarding navigation routes that are used by KCS 


while servicing the aquaculture site in Westport Harbour (Fig. 42) and the layout of on-site 


equipment (Figs. 43 - 47).  


 


Figure 42. Marine Chart showing KCS vessel routes from the Brier Island site to 
Westport Government Wharf and Meteghan Government Wharf 
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Figure 43. Plan View of the Proposed Boundary Amendment of the Brier Island Aquaculture Site Showing Nearby 
Property Owners 
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Figure 44. Brier Island Site Development Plan Showing Basic Seafloor Topography 
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Figure 45. Brier Island Site Development Plan Showing Cage Configuration 
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Figure 46. Brier Island Cross-sectional Plan A 
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Figure 47. Brier Island Cross-sectional Plan B 
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Notice of Works 


Transport Canada requires a notice of works form in order to notify the Navigation Protection 


Program (NPP) regarding a proposed or existing work in navigable water. The notice of works 


form will be completed and submitted separately from this document. 


 


g. Sustainability of Wild Salmon 


The Brier Island marine aquaculture site is located in the range of the Nova Scotia Southern 


Upland population of Atlantic salmon. The Southern Upland region of Nova Scotia is divided 


into three salmon fishing areas: SFA20, SFA 21 and part of SFA 22 (Fig. 48). The marine 


aquaculture site in Westport Harbour is located in SFA 21. A region-wide electrofishing survey 


conducted in 2000 found salmon in 28 of 52 rivers surveyed (54%) whereas a similar survey 


conducted in 2008 and 2009 found salmon in only 21 of 54 rivers surveyed (39%) (DFO 


2011a). The pH of water samples collected in the 1980s and 1990s indicated that several 


rivers in Nova Scotia were partially to heavily acidified (Lacroix and Knox 2005, Gibson et al. 


2009, DFO 2011b). River acidification is recognised as a major factor in the survival of Atlantic 


salmon in Nova Scotia.  


 


All Atlantic salmon index populations within DFO’s Maritimes Region were assessed to be well 


below conservation (egg) requirements in 2014. Southern Upland (SU) and Outer Bay of 


Fundy (OBoF) Atlantic Salmon populations remain critically low; adult salmon returns to the 


LaHave River (SU), the Saint John River upriver of Mactaquac Dam, and the Nashwaak River 


(OBoF) remain among the lowest returns on record with estimated egg depositions ranging 


between 2 and 4% of conservation (egg) requirements in 2014 (Fisheries and Oceans Canada 


2015e).  In November 2010, the Committee on the Status of Endangered Wildlife in Canada 


(COSEWIC) designated the Outer Bay of Fundy, Nova Scotia Southern Upland, and Eastern 


Cape Breton population assemblages as endangered (DFO 2011). However, the SARA status 


is “no status, no schedule”. There are a number of rivers in the upper Bay of Fundy and the 


Minas Basin which COSEWIC has listed as endangered or possibly extirpated for Atlantic 


salmon. These rivers are all over 100 km away from the proposed aquaculture site (ASF 


2016a). 


 


The Salmon Atlas and the Atlantic Salmon Federation (Figs. 49 - 50) illustrate three salmon 


rivers near the proposed aquaculture site – Boudreau River (present), Meteghan River 


(extirpated/restored/present), and Salmon River (present) (ASF 2016a, 2016b, 2016c).  These 


rivers are located across St. Mary’s Bay, on the mainland. The aquaculture site under 


boundary amendment is located approximately 17 km from the mouths of the Boudreau and 


Meteghan Rivers, the nearest identified wild salmon rivers.    


 


The abundance of Atlantic salmon in the Maritimes Region has been in decline for over 20 


years leaving populations in many rivers to become extirpated and Inner Bay of Fundy Salmon 


to be listed as endangered under the Species at Risk Act (SARA).  
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Figure 48. Atlantic Salmon Fishing Areas of Atlantic Canada 
Note: Figure was sourced from the Fisheries and Oceans (2015e).  White, numbered circles 


identify designated Salmon Fishing Areas. 
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Figure 49. Atlantic Salmon Rivers of Nova Scotia According to The Salmon 
Atlas 
Note: Figure was sourced from The Salmon Atlas 


(http://www.salmonatlas.com/atlanticsalmon/canada-east/nova-scotia/mapnovascotia.html) 
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Figure 50. Present Atlantic Salmon Rivers of Nova Scotia 
Note: Figure was sourced from the Atlantic Salmon Federation (2016) 
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A number of mitigation measures can be employed to reduce the potential impacts of salmon 


aquaculture on wild salmon populations. A list of priority objectives to reduce the risk of 


interactions between wild and farmed salmon was provided by DFO (1999) and updated by 


Amiro et al. (2008). They are as follows: 


 


1) Improved containment, including the development and implementation of Code of 


Practice, contingency plans, and a reporting system for escapees 


2) Improved fish health management, including completion and implementation of 


provincial Codes of Practice, including contingency plans and a reporting system for 


specified diseases 


3) Upgrading policy for introductions and transfers of fishes and improving related 


enforcement 


4) Enhancing education and training of aquaculture workers, particularly relative to 


containment and farm/hatchery management 


5) Ensuring the maintenance of wild stocks at or above their conservation requirements 


6) Continuing the use of local stocks as donors, where possible, for currently practiced 


aquaculture, or using other strains if rendered sterile or properly contained, and 


7) Continue incorporating risk analysis into the review process for the location of 


hatcheries and salmon farms 


 


KCS has in place plans and codes of practice that address points 1, 2, 4, and 6 above. 


Points 3, 5, and 7 are beyond the control of KCS.  


 


KCS’ plans for containment include checking net integrity after every severe weather event 


and carrying out repairs as necessary. Net changes are conducted in such a manner as to 


prevent escapes and salmon losses.  KCS will also follow the Code of Containment for 


Culture of Atlantic Salmon in Marine Net Pens in New Brunswick (2008), published by the 


New Brunswick Salmon Growers Association – now the Atlantic Canada Fish Farmers 


Association. In the unlikely event that there is an accidental release, the Site Manager will 


contact the Production Manager, who will then contact NSDFA to report the losses. 


 


KCS follows their fish health management plan. A copy of this plan will become part of the 


Farm Management Plan, as required by NSDFA. As part of the fish health management, 


veterinarians regularly visit the marine sites to inspect fish and collect samples. Any diseases 


that are discovered are treated accordingly and any federally reportable aquatic animal 


diseases identified will be reported to CFIA. 


 


All KCS farm site workers involved in transferring or moving fish (e.g. introductions, harvests, 


net changes, etc.) receive training in proper techniques.  


 


Currently, all of the KCS broodstock are of the Saint John River strain, a local, Maritime 


Canada strain of Atlantic salmon. Broodstock from other countries are not used. 
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h. The Number and Productivity of Other Aquaculture Sites in the Public 
Waters Surrounding the Proposed Aquaculture Operation 


There are three (3), aquaculture sites less than 5 km from the Brier Island site.  Aquaculture 


sites #1353 and #1354 are owned and operated by KCS for producing Atlantic salmon.  The 


other marine finfish site is owned by Innovative Fisheries Products and is licenced to culture 


Atlantic salmon, Arctic char and rainbow trout.  (#0829; Figure 51, Table 16).  Brier Island 


#0742 was acquired by KCS in 1998 with an approved production of 180,000 fish.  This site 


is currently being operated at full capacity (Table 16).  


 


Figure 51. Marine Chart Showing Other Aquaculture Operations 


Note: Figure was sourced from the Department of Fisheries and Aquaculture (2016) 
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Table 16. Distance from Brier Island #0742 to nearby finfish and shellfish aquaculture 
sites 
 


Site # 
Distance from 


Brier Island 
(km) 


Species Owner 


0829 1.5 
Atlantic salmon, 


Arctic char, rainbow 
trout 


Innovative 
Fisheries Products 


1353 3.5 Atlantic salmon KCS 
1354 4.7 Atlantic salmon KCS 


    


 


LIST OF CONTACTS 


Table 17. Contacts 
 


Contact 
Name 


Affiliation E-mail Phone  
Date of  
Contact 


Reason for 
Contact 


Andrew 
Hicks 


Environment 
Canada 


Andrew.Hicks@ec.gc.ca  
(506) 
364-
5138 


Oct 4, 
2016 


Bird Surveys 


Justin 
Huston 


NSDFA hustonje@gov.ns.ca 
(902) 
424-
2996 


May 11, 
2007 


Rockweed 
harvesting 


Carl 
MacDonald 


DFO Carl.MacDonald@dfo-mpo.gc.ca 
(902) 
426-
1488 


Sep 28, 
2011 


Fisheries 


Colin O’Neil 
DFO – Policy & 
Economics 


Colin.ONeil@dfo-mpo.gc.ca 
(902) 
426-
6296 


Oct 18, 
2016 


Fisheries 


Wendy 
Vissers 


NSDFA Wendy.Vissers@novascotia.ca 
(902) 
526-
3617 


Oct 4, 
2016 


Rockweed 
licences 


Sean 
Weseloh 
McKeane 


Communities, 
Culture and 
Heritage 


Sean.WeselohMcKeane@novascotia.ca 
(902) 
424-
6475 


Jun 12, 
2016 


Archaeological 
resources 
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1.0  INTRODUCTION  
The following baseline report and attached video have been prepared by SIMCorp for 


Kelly Cove Salmon Ltd. to summarise the findings of the formal baseline environmental 


survey as required as part of the application for boundary amendment of Brier Island 


(#0742). Marine aquaculture site #0742 is located on the eastern shore of Brier Island in 


Westport Harbour, in Digby County (Fig. 1). The area is shown on CHS chart #4118.  


The current lease has dimensions of approximately 150 X 100 m with an area of 


approximately 1.52 ha (Table 1).   


 


Figure 1 – Current Brier Island (#0742) location in Westport Harbour 
 


 
 


 


Table 1 – Current boundary and center coordinates of Brier Island (#0742) 


SITE COORDINATES (NAD 83) 


Corner Latitude Longitude 
1 44o 15’ 43.62” 66o 20’ 51.47” 
2 44o 15’ 43.92” 66o 20’ 46.92” 
3 44o 15’ 38.99” 66o 20’ 46.50” 
4 44o 15’ 38.81” 66o 20’ 51.00” 


Site Center 44o 15’ 41.39” 66o 20’ 48.95” 
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The proposed boundary amendment extends the lease boundaries to accommodate all 


below-surface gear.  The dimensions of the proposed lease are approximately 235 X 


290 m with an area of approximately 6.82 ha (Fig. 2; Table 2). 


 


 
Figure 2 – Proposed boundaries for Brier Island (#0742) 
 


 
 


 


Table 2 – Proposed corner and center coordinates of Brier Island (#0742) 


SITE COORDINATES (NAD 83) 


Corner Latitude Longitude 
1 44o 15’ 47.9” 66o 20’ 52.3” 
2 44o 15’ 45.9” 66o 20’ 42.2” 
3 44o 15’ 36.8” 66o 20’ 45.0” 
4 44o 15’ 38.7” 66o 20’ 55.3” 


Approximate Site Center 44o 15’ 42.3” 66o 20’ 48.7” 


 


Sediment samples and associated data were collected by SIMCorp Field Supervisor and 


Marine Environmental Biologist , B.Sc., Marine Environmental Biologist 


, B.Sc., and Technician  on September 14, 2016.  High 


tide was at 09:49 (5.1 m) and low tide at 16:04 (0.8 m). 


 


 


Site 0742 - 126







October 2016 
 
 


SW2016-058 


 5 


2.0  CONTACT INFORMATION 
Proponent: 
Company Name:  Kelly Cove Salmon Ltd. 
Principal Contact:  Mr. Jeff Nickerson 
Mailing Address:  P.O. Box 1546 


    Shelburne, NS 
B0T 1W0 


E-mail:    jnickerson@cookeaqua.com 
 
Project Management: 
Company Name:  Sweeney International Marine Corp. 
Principal Contact:   
Mailing Address:  46 Milltown Blvd  


St. Stephen, New Brunswick 
E3L 1G3 


Telephone:   (506) 467-9014 
Cellular:    
Facsimile:   (506) 467-9503 
E-mail:    @simcorp.ca 
 


3.0  METHODOLOGY 
The methods employed to conduct the seafloor sediment condition analyses were 


adapted, in consultation with Nova Scotia’s Department of Fisheries and Aquaculture 


(NSDFA) officials, from a combination of Appendix 2 of the New Brunswick Department 


of Agriculture, Aquaculture and Fisheries (NB DAAF) Bay of Fundy Marine Aquaculture 


Site Allocation Application Guide (SOPs) and Appendix B of the Nova Scotia Department 


of Fisheries and Aquaculture draft Standard Operating Procedures for the Environmental 


Monitoring of Marine Aquaculture in Nova Scotia dated June 2016. 


 


3.1  Sampling Locations 
A total of six stations were investigated for the purpose of this baseline survey (Fig. 3).  


At the time of the survey, there was gear on site; therefore, only the four corners of the 


proposed boundaries and two reference stations were sampled. The sampling station 


coordinates are presented in Table 3.   


 


The reference stations previously sampled for the site (BRI-01 and BRI-14) are 


approximately 169 m and 145 m from the current lease boundaries (Table 4).  Extending 


the lease boundaries to incorporate all aquaculture gear, above and below the waterline, 


will decrease the distance of reference station BRI-01 to 94 m from the lease and BRI-14 


to 52 m from the lease. We propose new reference stations be established, with BRI-A 


located at N44° 15’ 33.5” W66° 20’ 42.6”, which is approximately 113 m south southeast 


from the proposed lease boundary, and BRI-B located at N44° 15’ 49.9 W66° 20’ 41.9”, 


which is approximately 120 m north northeast of the lease boundary. The recommended 


new reference stations are illustrated in Figures 3 and 4.  
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Figure 3 – Baseline sampling stations at Brier Island (#0742) 
 


 
 


Table 3 – Baseline Sampling Coordinates at Site #0742, Westport Harbour for 
Boundary Amendments 


SITE COORDINATES (NAD 83) 


Station Location Latitude Longitude 
BI1 NW corner 44o 15’ 47.8” 66o 20’ 52.5” 
BI2 NE corner 44o 15’ 46.1” 66o 20’ 42.0” 
BI3 SE corner 44o 15’ 36.7” 66o 20’ 45.1” 
BI4 SW corner 44o 15’ 38.8” 66o 20’ 55.4” 


BRI-A Upstream 
Reference 


44o 15’ 33.5” 66o 20’ 42.5” 


BRI-B Downstream 
Reference 


44o 15’ 49.8” 66o 20’ 41.9” 


 


 


Table 4 – Reference station coordinates for current lease boundaries at Brier 
Island (#0742) 


CURRENT REFERENCE STATION COORDINATES (NAD 83) 


Station Latitude 
44o 15’ 33.7” 
44o 15’ 48.0” 


Longitude 


BRI-01 66o 20’ 44.5” 


BRI-14 66o 20’ 43.6” 
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Figure 4 – Proposed reference station locations for new lease at Brier Island 
(#0742) 
  


 
 


3.2  Sample Collection 
A standard Ponar grab was used in an attempt to collect sediment samples from all of 


the baseline stations; however, many of the samples could not be collected as the 


stations were located on hard bottom or in areas with kelp and eel grass beds. After 


deployment, the grab was pulled aboard and placed on the boat deck. When present, 


the overlying water in the grab was removed via siphon and a picture was taken of the 


contents (Appendix D). Notes were taken on time, location, sediment type, colour, depth, 


odour, flora and fauna, etc. Sediment subsamples were collected from the top 2 cm of 


the grab samples with 10-mL syringes that were sealed with Parafilm M® and capped to 


form an airtight seal until analysed. Syringes were labelled and placed in a plastic cooler 


with ice. Samples were kept cool until analysed for redox, sulphide, porosity, and percent 


organic matter. The remaining top 2 cm of sediment were placed in 2-oz Whirl-Paks for 


use in grain size analysis.  


 


Sample temperatures were recorded using HOBO ProV2 temperature loggers. 


Temperatures recorded from inside the sample cooler are presented graphically in 


Appendix F. 


 


All reasonable efforts were made to conform to the SOPs, maintain storage temperature 


of samples, to collect samples that were as undisturbed as possible and to preserve the 


integrity of the samples until analysed. However, site #0742 is characterized by hard-


packed sand and pebbles as well as kelp and eel grass. Retrieving three undisturbed, 


soft sediment samples with minimal leakage from the grab and at least 5 cm sediment 


depth was only possible at one of the proposed reference stations (BRI-B). A sample 


was also collected from Corner #2 for redox, sulphide, porosity, percent organic matter, 
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and grain size analysis. This sample came from a grab which met all criteria. No other 


samples were collected as the other grabs leaked (Appendix G). Sediment samples 


were collected for grain size analysis at BRI-A, Corner #3 and Corner #4.  


 


3.3  Video Surveillance 


Video footage was recorded using a Falkjar Underwater Camera System, which was 


mounted perpendicular to the seafloor in an aluminum frame; i-Torches were used for 


light.  A 0.25-m2 quadrat was visible in the field of view as a size reference. The video 


camera frame includes a scale bar demarcated with 5-cm segments. Live video footage 


from the underwater camera was recorded using a JW Fishers digital video recorder 


(DVR) built into a VRM-1 video recorder and monitor system with a GPS interface, which 


allowed coordinate positions to be overlaid onto the video.  Video recording of each 


sampling station started at the surface with the viewing of a clipboard showing collection 


location information and followed with a 360° pan of the area at the sampling station and 


then the underwater footage. The recording continued uninterrupted for the duration of 


the underwater surveillance and was concluded only after the camera was returned to 


the vessel at the surface.  Footage coverage included the camera’s descent, impact with 


the sediment surface, and a minimum of 5 m2 of seafloor over a minimum duration of two 


minutes. Screen shots of the seafloor for each sample location were taken and 


presented in Appendix E.  All on-site visual assessments have been recorded in the field 


notes and video assessments supplement the field data included in this report. Seafloor 


characteristics for each station are presented in Tables 6 - 11.  


 


3.4 Bathymetric Profiling 
Bathymetric profiling of the existing lease area was carried out on October 6, 2016 using 


a Hummingbird system Helix 5 SI-GPS to record X, Y, and Z coordinates throughout the 


lease. The data gathered during the scanning was then compiled and a three 


dimensional surface map and a two dimensional contour diagram produced by 


interpolation. Scanning of the Brier Island area began at the southwest corner of the 


proposed lease.  Parallel transects were run the length of the lease area, separated by 


approximately 50 m. The maps illustrate the basic bathymetry of the scanned area and 


can serve to aid in the planning and placement of marine farm infrastructure such as grid 


anchors and other moorings.   


 


4.0  SEDIMENT SAMPLE ANALYSIS AND DATA COLLECTION 


4.1   Sediment Sample Analysis 
All sediment samples were analyzed within 72 hours of collection for redox potential and 


sulphide ion concentration (Table 12). Temperatures were taken for each sample. Redox 


readings in mV were adjusted for temperature to produce mV readings relative to the 


normal hydrogen electrode (mVNHE). Sulphide samples were brought to the same 


temperature at which the sulphide probe was calibrated before a reading was taken. 
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Redox and sulphide measurements were made on the 0- to 2-cm deep portion of the 


grab samples. These results can be related to the Environmental Quality Definitions for 


Nova Scotia Marine Aquaculture Monitoring seen in Table 5. A copy of the laboratory 


data sheet for the redox and sulphide is presented in Appendix B. 


 


Sediment samples from each station were sent to the SIMCorp Marine Benthic 


Sediments Laboratory for analysis of porosity, total organic content and grain size.  The 


results of these analyses are presented in Table 12 and Appendix C.  
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Table 5 – Environmental Quality Definitions for Nova Scotia marine Aquaculture 
Monitoring 


 


 Sediment Classification 
Measurement Oxic Hypoxic Anoxic 


Sediment colour Tan to depth > 0.5 cm 
Tan to < 0.5 cm with 


some black 
sediments at  


Surface sediments 
black 


  surface  


Microbial 
presence 


No sulphur bacteria 
present 


Patchy sulphur 
bacteria 


Widespread 
bacterial mats 


    


Macrofaunal 
assemblage 


Wide array of infauna 
and epifauna 


Mixed group of 
mostly small infauna 


Small infauna only 


Sulphide (µM) 


< 750 (A) 1500 to 2999 (A) 


> 6000 


750 to 1499 (B) 3000 to 5999 (B) 


Redox (Eh) (mV) 
> 100 (A) -50 to -100 (A) 


< -150 


100 to -50 (B) -100 to -150 (B) 


Organic matter 
(%) 


≤ reference* 1.5 to 2X ref. > 2X ref. 


Porosity (%) ≤ reference* 1 to 10X ref. > 10X ref. 
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4.2  Equipment and Calibrations 
Redox measurements were taken using a combination meter (Fisher Accumet AP125) 


and probe (Orion Epoxy Sure-Flow Combination Redox/ORP Electrode), which was 


checked for electrical function just prior to use.  Readings were taken according to the 


SOP protocols. Sulphide measurements were taken using a calibrated combination 


meter (Fisher Accumet AP125) and probe (Orion 96-16 Sure-Flow Combination 


Silver/Sulphide Electrode). Meter and sulphide probe calibration took place in 


accordance with SOP protocols at 09:45 on September 15, 2016. One probe was 


calibrated and used to analyze the samples. The calibration event resulted in a final 


slope range between -27 and -33 mV (-31.0 mV) the calibration curve was between -25 


to -30 mV [500 to 5000 µM read: -29.1 mV, 1000 to 10000 µM read: -28.1 mV]. The 


results of the five-point, factor-calibration are located in Appendix A. The calibration 


temperature was 20.8°C. 


 


5.0  RESULTS AND OBSERVATIONS 
The following are baseline sampling station benthic characteristics at proposed marine 


aquaculture lease #0742 in the order they were sampled.  
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Table 6 – BRI-B Benthic Log 


 


 


 


Sampling Date:


Water Body:


Lease Name and Number:


Water Temperature (°C)


Wind Direction and Speed:


Wave Action:


Current Direction & Speed:


Tide Schedule:


Vessel:


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Odour2 Sediment Sample 


Depth (cm)


0.38 Y BRI-B (2) Light brown sand, gravel None 6


Y


5


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1


September 14, 2016


Westport Harbour


Brier Island #0742


14.0°C


SW 15-20 knots


Some swells


N-->S


High at 9:49 (5.1 m); Low @ 16:04 (0.8 m)


Carolina Skiff


Station Comments: 


8:40 AM


Sediment Sampler:  Syringe Sampler: 


BRI-B Hard packed light-brown sand; shell debris; lobster; shells; crab; 


detritus; scallop shells3 m @ 180°


N44 15.8301 W66 20.6984


23


Reference


Flora/Fauna3


0.37 Y BRI-B (1) Light brown sand, gravel None 6 Shell debris
Standard Ponar Grab


Shell debris
Standard Ponar Grab


0.39 Y BRI-B (3) Light brown sand, gravel None 5
Standard Ponar Grab
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Table 7 – Corner #2 Benthic Log 


 


 


 


 


 


 


 


 


 


 


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Y


5


Sample/Collection method
Ascension 


Speed (m/s)


Corner


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


Station Comments: 


9:14 AM


Sediment Sampler:  Syringe Sampler: 


Corner #2 Hard packed light-brown sand; lobster; kelp; shell debris; detritus; 


shells; crab; scallop shells8 m @ 40°


N44 15.7684 W66 20.6996


20


Flora/Fauna3


0.39 Y BI2 (1) Light brown sand None 5 Shell debris
Standard Ponar Grab


Standard Ponar Grab


N
Standard Ponar Grab


N
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Table 8 – Corner #1 Benthic Log 


 


 


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Corner Station Comments: Lots of kelp at this station. No successful grab 


attempts.9:47 AM


Hard packed light-brown sand; kelp; detritus; macroalgae; shell 


debris6 m @ 243°


N44 15.7969 W66 20.8756


11


Y


Sediment Sampler:  Syringe Sampler: 


Corner #1


5


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)
Flora/Fauna3


Standard Ponar Grab


N
Standard Ponar Grab


N


Standard Ponar Grab
N
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Table 9 – Corner #4 Benthic Log 


 


 


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


5


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


N44 15.6459 W66 20.9232


6.7


Y


N


Corner Station Comments: Lots of eel grass at this station. No successful 


grab attempts. 10:08 AM


Sediment Sampler:  Syringe Sampler: 


Corner #4 Thick bed of kelp. 


2 m @ 315°


Flora/Fauna3


N
Standard Ponar Grab


Standard Ponar Grab


N
Standard Ponar Grab
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Table 10 – Corner #3 Benthic Log 


 


 


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Y


5


Corner Station Comments: No successful grab attempts at this station


10:29 AM


Sediment Sampler:  Syringe Sampler: 


Corner #3 Hard packed light-brown sand; kelp; red algae; shell debris; scallop 


shells; derelict lobster trap; detritus; rock crabs5 m @ 208°


N44 15.6109 W66 20.7518


12


Flora/Fauna3


N
Standard Ponar Grab


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)


Standard Ponar Grab


N
Standard Ponar Grab


N
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Table 11 – BRI-A Benthic Log 


 


 


 


Lease # or Reference Site: 


Video Start Time: 


Recorder Name(s): 


Sample Collector's Name(s) Video Notes:


Sampling Station ID: 


Dist. and Dir. from Waypoint: 


Sampling Coordinates:  Benthic Descriptor Key:


Station Depth (m): 1 e.g. Gas bubbles , feed, faeces , sedim ent: co lo ur, type, and co ns is tency


Video (Y/N): 2 e.g.  Stro ng, s light, no ne


Number of Collection Attempts: 3 e.g. Eel grass , kelp, lo bs ter, s tarf ish, B eggiato a ,  po lycheates , etc .


Benthic Replicate 1 (10 mL)


Benthic Replicate 2 (10 mL)


Benthic Replicate 3 (10 mL)


Reference Station Comments: No successful grab attempts at this station


11:00 AM


Hard packed light-brown sand, gravel; shell debris; scallop shells; 


kelp; lobster; small patches of Beggiatoa (<5%); macroalgae 2 m @ 50°


N44 15.5590 W66 20.7091


16


Y


Sediment Sampler:  Syringe Sampler:


BRI-A


5


Sample/Collection method
Ascension 


Speed (m/s)


Sample 


(Y/N)


Sample 


ID
Sediment Description1 Odour2 Sediment Sample 


Depth (cm)
Flora/Fauna3


Standard Ponar Grab
N


Standard Ponar Grab


N
Standard Ponar Grab


N


Site 0742 - 139







October 2016 
 
 


SW2016-058 


 18 


Table 12 – Redox potential and sulphide ion concentration for samples collected 
at proposed marine aquaculture lease #0742 


 


 
 


 
  


Site #0742 – Brier Island Sample Collection: September 14, 2016   8:15 – 11:45


Redox: Septeber 15, 2016   09:50 - 10:10


Sulphides: September 15, 2016   10:00 - 10:15


Core Sample Temp Redox Redox


Station ID #
o
C mV mVNHE  μM mV


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Means NS NS NS NS NS


1 12.5 343.6 555.1 0 -473.9


2 11.4 341.4 554.0 0 -481.5


3 11.3 313.8 526.5 0 -486.8


Means 11.7 332.9 545.2 0 -480.7


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Means NS NS NS NS NS


1 9.9 301.1 515.2 0 -479.6


2 NS NS NS NS NS


3 NS NS NS NS NS


Means 9.9 301.1 515.2 0 -479.6


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Means NS NS NS NS NS


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Means NS NS NS NS NS


Redox Test Solution Sulphide Probe Calibration Temperatures:  20.8°C


Prior to analysis:  221.4 mV @ 25°C


Post analysis:  221.3 mV @ 25°C


Sulphide Probe Calibration:


Standard mV Sample met all grab quality criteria


100 -856.7 Sample did not meet all quality criteria


500 -878.4 Reference Station


1000 -887.1


5000 -907.5


10000 -915.2


Corner #3


Corner #4


Sample Analysis: 


Sample I.D. Sulphide


BRI-A


BRI-B


Corner #1


Corner #2
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Table 13 – 2016 Baseline porosity and percent organic matter data for site 
#0742 


 
 


 
Note: samples in turquoise are from reference station


Station Sample # Porosity Value (%) % Organic Matter


BRI-A 1 NS NS


BRI-A 2 NS NS


BRI-A 3 NS NS


BRI-B 1 25.00 0.90


BRI-B 2 23.42 0.79


BRI-B 3 24.52 0.92


Corner #1 1 NS NS


Corner #1 2 NS NS


Corner #1 3 NS NS


Corner #2 1 24.07 0.99


Corner #2 2 NS NS


Corner #2 3 NS NS


Corner #3 1 NS NS


Corner #3 2 NS NS


Corner #3 3 NS NS


Corner #4 1 NS NS


Corner #4 2 NS NS


Corner #4 3 NS NS


Site 0742 - 141







October 2016 
 
 


SW2016-058 


 20 


6.0  RESULTS AND DISCUSSION  


6.1  Benthic Observation and Analysis 
Review of the video footage and grab observations collected from the proposed lease 


area in Westport Harbour revealed no evidence of waste feed, salmon faeces, or other 


organic deposits.  The substrate beneath site #0742 consisted mainly of hard-packed, 


light-brown sand with some gravel and shell debris. The southwest corner also had 


prevalent eel grass while the southeast corner had some kelp and other macroalgae. 


Grain size analysis results are presented in Appendix C and further support these 


observations. 


 


Flora and fauna observed in the video footage and in grab samples included lobster, 


sand dollars, kelp, other macroalgae, eel grass, and a crab. 


 


Analysis of the sulphide concentration and redox potential of the collected sediments 


indicate oxic conditions at every station where sediment could be collected. Sulphide 


concentrations were not detected.  


 
The results of an ADCP deployment will be reported once results are available.      


 


6.2 Bathymetry 
Side scan-based, depth profiling of lease #0742 was carried out on October 6, 2016 and 


the data gathered used to produce both a three-dimensional, surface map and a two-


dimensional, contour diagram of the site.  The Brier Island lease boundary is located 


over 0 m to 18 m of water (Figures 5 – 6).  The shallowest depths are located on the 


south western corner of the site, where the depths are near 0 m at lowest low water 


tides.  The depths increase to 15 m near site center and up to 19 m at the northeastern 


corner.  


 


It should be noted that the Z axis of the 3D surface map is not displayed at the same 


scale as that of the X and Y axes. This exaggerates relatively small and gradual depth 


changes over a large geographical area allowing for a more easily understood 


bathymetric profile.  Depths in both the 2D and 3D contour diagrams were corrected for 


tidal influences, thus the soundings displayed represent the depths relative to chart 


datum. 
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Figure 5 – Interpolated 2D bathymetric profiles of site #0742 at Brier Island  
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Figure 6 – Interpolated 3D surface map of site #0742 at Brier Island site  
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APPENDIX A 


Sulphide Probe Calibration Certificate 
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Date:


Meter:


Sulfide Probe ID: SO1-15530


Project: SW2016-058 Brier Island (#0742)


5-point calibration using 100, 500, 1000, 5 000 and 10 000 µM sulphide standards.


Date calibration performed: 15-Sep-16


Time calibration completed: 9:45am Expiration time: 12:45pm


Calibration performed by: 


Temperature calibration performed at: 20.8°C


Calibration -


After calibration the standards were re-measured to verify calibration.


10 µM (really 100 µM) set at -856.7 mV read at 9.93 µM at -856.8 mV


50 µM (really 500 µM) set at -878.4 mV read at 47.8 µM at -878.1 mV


100 µM (really 1000 µM) set at -887.1 mV read at 94.6 µM at -886.7 mV


500 µM (really 5 000 µM) set at -907.5 mV read at 465 µM at -907.0 mV


1 000 µM (really 10 000 µM) set at -915.2 mV read at 964 µM at -915.0 mV


-31.0 mV


10 fold slope (validation)


500 to 5 000 µM: -29.1 mV


1000 to 10 000 µM: -28.1 mV


`


Calibration meets final slope range of -27 to -33 mV and 10-fold slope of -25 to -30 mV.


Signed off by: 


, M.Sc.


Senior Laboratory Manager


15-Sep-16


537447


Final slope (meter) = 


NRC-IMB Research Facilities
1411 Oxford Street
Suite 367-368
Halifax, NS
B3H 3Z1
Tel: (902) 492-7865
(902) 492-0359 
Fax: (902) 492-7734


-920.0


-910.0


-900.0


-890.0


-880.0


-870.0


-860.0


-850.0


0 5000 10000


m
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APPENDIX B 


Redox and Sulphide Data Sheet 
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 Temp Redox


Station ID # o
C mV


unadjusted 


μM mV adjusted μM


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


1 12.5 343.6 0.000 -473.9 0.00


2 11.4 341.4 0.000 -481.5 0.00


3 11.3 313.8 0.000 -486.8 0.00


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


1 9.9 301.1 0.000 -479.6 0.00


2 NS NS NS NS NS


3 NS NS NS NS NS


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


1 NS NS NS NS NS


2 NS NS NS NS NS


3 NS NS NS NS NS


Field Crew: Redox Check (mV):


Prior to analysis: 221.4 mV @ 25°C


Post analysis: 221.3 mV @ 25°C


Analysis Crew: Sulphide Temp: 20.8°C


NS No Sample


Redox reading at 2 minutes


Equipment:


Sulphide Analysis Redox Analysis


Probe kit: NSLAB004 Meter number: 487142


Sulphide probe: SO1-15530 Redox probe: R008


Temperature probe: T019 Temperature probe: T007


SAOB + L-AA mixture


Addition: 9:55am Expiration: 12:55pm


Signed off by: 


, M.Sc.


Senior Laboratory Manager


BRI-B


Corner #1


Corner #2


Corner #3


Corner #4


Site #: Brier Island (#0742) Sample Collection: 14-Sep-16


Redox Start: 9:50am on 15-Sept-16  Redox Stop: 10:10am on 15-Sept-16


BRI-A


Sulphide Start: 10:00am on 15-Sept-16  Sulphide Stop: 10:15am on 15-Sept-16


Sample I.D. Sulphide


NRC-IMB Research Facilities
1411 Oxford Street
Suite 367-368
Halifax, NS
B3H 3Z1
Tel: (902) 492-7865
(902) 492-0359 
Fax: (902) 492-7734
www.simcorp.ca


Page 1 of 1
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APPENDIX C 


Sediment Grain Size Analysis 
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APPENDIX D 
Grab Photos 
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Date: 26-Sep-16


File No.: SW2016-114


Site Name/#: Brier Island #0742


Province: Nova Scotia


mm Corner #1 Corner #2 Corner #3 Corner #4 BRI-A BRI-B


Pebble >4 NS 2.494 0.165 0.196 9.854 0.214


Granule 2-4 NS 0.860 0.359 0.312 6.679 1.231


Very Coarse 1-2 NS 1.840 0.773 0.343 3.096 3.816


Coarse 0.5-1 NS 8.779 6.075 2.722 3.670 19.154


Medium 0.25-0.5 NS 62.595 61.044 9.818 24.156 67.290


Fine 0.125-0.25 NS 20.349 26.024 29.823 44.330 6.669


Very Fine 0.063-0.125 NS 0.810 2.771 41.086 6.150 0.513


Silt 0.040 - 0.063 NS 0.282 0.789 0.155 1.291 0.091


Clay 0.004 - 0.040 NS 1.989 2.002 15.540 0.770 1.022


NS 3.354 0.524 0.508 1.445 1.445


NS 94.373 96.687 83.793 97.441 97.441


NS 0.282 0.789 0.155 0.091 0.091


NS 1.989 2.002 15.540 1.022 1.022


Note:  NS - No Sample Collected


Signed off by: 


, M.Sc.


Senior Laboratory Manager


Grain Size Analysis


% Gravel


% Sand


% Clay


Gravel


Sand


Mud


% Fraction


% Mud


NRC-IMB Research 
Facilities
1411 Oxford Street
Suite 367-368
Halifax, NS
B3H 3Z1
Tel: (902) 492-7865
(902) 492-0359 
Fax: (902) 492-7734
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Grabs that were not sampled 
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BRI-A 
Grabs were not sampled 


 


 


 


 


Site 0742 - 157







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


APPENDIX E 


Screen Shots of the Seafloor 
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APPENDIX F 
Sample Storage Temperature
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APPENDIX G 
Sediment Sample Quality Criteria 


 


Site 0742 - 167







 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Station Grab attempts
Grabs that were 


subsampled


Grab retrieval 


speeds (cm/s)
Flap position Sediment depths (cm) Reason for rejecting grab Free-falls


2 - < 5 cm sediment 


depth


4 - < 5 cm sediment 


depth


1 - < 5 cm sediment 


depth


2 - no sediment


4 - < 5 cm sediment 


depth


5 - no sediment


1 - no sediment


2 - no sediment


3 - no sediment


4 - no sediment


5 - no sediment


1 - no sediment


2 - no sediment


3 - no sediment


4 - no sediment


5 - no sediment


1 - grab leaked


2 - no sediment


3 - no sediment


4 - grab leaked


5 - grab leaked


1 - < 5 cm sediment 


depth


2 - < 5 cm sediment 


depth


3 - < 5 cm sediment 


depth


4 - < 5 cm sediment 


depth


5 - < 5 cm sediment 


depth


5 No Corner #2 5 3 39 Down


N/A


Corner #4 5 None N/A N/A N/A N/A


Corner #1 5 None N/A N/A N/A


N/A


Corner #3 5 None N/A N/A N/A


1, 3, 55BRI-B
No, no, 


yes
6, 6, 5


Down, 1 


up, down
37, 38, 39


N/A


BRI-A 5 None N/A N/A N/A
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PP = Petite Ponar 


SP = Standard Ponar  


Grabs there were subsampled are highlighted in green 


 
 


Grab 1 Grab 2 Grab 3 Grab 4 Grab 5


BRI-B SP SP SP SP SP


Corner #2 SP SP SP SP SP


Corner #1 SP SP SP SP SP


Corner #4 SP SP SP SP SP


Corner #3 SP SP SP SP SP


BRI-A SP SP SP SP SP


Grab Attempt
Station
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A traffic light decision system for marine finfish


aquaculture siting


B.T. Hargrave*


Marine Environmental Sciences Division, Department of Fisheries and Oceans,


Bedford Institute of Oceanography, Dartmouth, Nova Scotia, Canada B2Y 4A2


Abstract


A decision support system (DSS) is described to assess far- and near-field variables


potentially affected by marine finfish aquaculture. The DSS consists of 20 questions that


produce positive to negative scores for ecosystem-level (far-field) and site-specific (near-field)


variables based on pre-determined or proposed qualitative criteria and known or proposed


threshold values for variables. A Traffic Light Method indicates scores above (A; dark green),


intermediate to (B+; light green or Bÿ; orange) or below (C; red) criteria for acceptability.


Some variables are pre-emptive if scored C. Cumulative ecosystem and site indices are


calculated and assessed in a conventional three-color Traffic Light scheme as acceptable


(green), provisionally acceptable (caution required) (yellow) or unacceptable (red) using a


decision matrix of all possible color combinations. The DSS is flexible since new questions can


be added, scores for selected variables can be weighted, and revised thresholds can be


incorporated to reflect additional scientific information, changes in aquaculture licensing


regulations or specific jurisdictional requirements. Data from salmon farm license applications


in eastern Canada are tested using the DSS.


r 2002 Elsevier Science Ltd. All rights reserved.


1. Introduction


License applications for new farm sites for finfish aquaculture in Canada (both


marine and freshwater) are evaluated within a regulatory framework that must


balance development of the industry and habitat protection. The Department of


Fisheries and Oceans (DFO) of the federal government of Canada and provincial


government departments responsible for inland fisheries have mandates to expand


*Tel.: +1-902-426-3188; fax: +1-902-426-6695.


E-mail address: hargraveb@dfo-mpo.gc.ca (B.T. Hargrave).


0964-5691/02/$ - see front matter r 2002 Elsevier Science Ltd. All rights reserved.
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and promote aquaculture development. However, managers of fisheries resources


must consider legislation under sections of the Fisheries Act administered by DFO


that states that ‘‘no harmful alteration, disruption or destruction of fish habitat’’


occurs as the result of industrial activity or development. Habitat issues such as


cumulative, long-term changes in aquatic environments subject to increasing


discharges of a variety of sources of industrial waste must be considered when


evaluating the potential for expansion of farm sites in areas already receiving


effluents from a variety of sources. Also, under the 1997 Canada Oceans Act


legislation, a Precautionary Approach [1] to the conservation, management and


exploitation of marine resources is required to protect resources and the marine


environment.


Operationally, habitat protection through application of a Precautionary


Approach requires that reference points (indicators, thresholds, limits, etc.) be


known or agreed upon [2]. Objective assessment of system response is made with


reference to these criteria within an integrated management framework. An


integrated approach to considering marine finfish aquaculture development within


a broad coastal zone management system has been adopted in Norway (MOM


and LENKA Projects) [3–6]. To use the system, managers must integrate


technical information from a variety of sources and have objective criteria (either


qualitative or quantitative) on which to base decisions. The development of finfish


aquaculture within an integrated coastal management scheme has been proposed


as a new approach for siting salmon farms on Canada’s west coast where there


is a broad mix of marine resource use with potential for conflict between different


users [7].


The term ‘‘decision support system’’ (DSS) was proposed [8] to describe a


computer-based, integrated method for supporting management decisions within a


structured frame in problem situations. The approach has been described as ‘‘a


coherent system of computer-based technology y used by managers as an aid to


their decision making in semi-structured decision tasks’’ [9]. The approach has been


widely used in diverse fields where information from varied sources must be


evaluated in making decisions [10]. Applications range from using DSS as a medical


diagnostic tool [11] to model socio-economic development, environmental impact


assessment and water resource management [12].


Despite this history of DSS development and suggested appeal for broad use, no


description exists for an actual application of a generalized DSS to test its utility for


assisting with licensing and siting decisions for finfish aquaculture farms. A proposal


to use a geographically based (GIS) database for predicting benthic enrichment


effects from aquaculture development, by incorporating modelled results in a GIS


framework to assist with finfish farm siting decisions, has been proposed [13–15]. The


DSS used output from three sub-models to calculate the release of waste products by


cultured salmon, sedimentation and dispersion of released particulate material waste


within a GIS of hydrographic and environmental data. Limited environmental


information is usually available for proposed new farm sites. Since this is required


for modelling within a GIS framework, application of this type of a DSS for


licensing decisions might be restricted.
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There is a recognized need to consider broad spatial scale and cumulative effects as


well as site-specific (local) effects in siting decisions, but there has been no simple way


to incorporate variable scales of effects into a DSS structure. Generalized estuarine


water and sediment quality models for specific variables (nutrification, sedimentation


and oxygen demand) have been proposed that would allow model output to be


evaluated within a DSS for management purposes [16–18]. A particle tracking model


with re-suspension and benthic response sub-models fitted to the hydrodynamics of a


specific area has been described as a tool to assist regulators determine the suitability


and optimal carrying capacity of new farm sites [19]. Quantitative information for


modelling circulation and data for chemical variables and biological community


structure are required to run these models, and often this information is not available


for all sites under consideration for finfish aquaculture development. Also, although


trophic (nutrient enrichment) status may be predicted using these models, the


modelling results do not offer a simple, direct means to calculate classification scores


for management decisions at different sites.


The rapid development of salmon farming in Scotland during the 1980s resulted in


a decision in 1989 that discharges from fish cages would require a government-issued


consent for release of waste products. This led to the formation, within the Scottish


Environmental Protection Agency (SEPA), of quality objectives and standards for


water bodies affected by fish farms and it became necessary to devise methods for


regulating and monitoring discharges [20]. The development of models for predicting


effects of solids deposition from finfish aquaculture sites [19] occurred as a result of


these regulations. There have been parallel developments in Norway (the LENKA


and MOM Projects) [3–5] and throughout several European countries. Fernandes


et al. [21] described progress towards establishment of scientific guidelines for


Best Environmental Practice in individual countries such as ‘MARAQUA’ Con-


certed Action—an attempt to achieve standards for aquaculture development and


environmental protection among European countries.


A recent workshop [22] had a similar focus on objectives and indicators


for ecosystem-based management and ecosystem considerations for aquaculture


development. Due to the rapid expansion of salmon finfish aquaculture in Canada


over the past decade, there is an urgent need by federal and provincial agencies for


advice on environmental issues to support sustainable development of this new


industry. The DFO workshop attempted to identify specific environmental variables


(physical, chemical, geochemical and biological observations) useful for aquaculture


siting and management decisions. In addition, a workbook developed in DFO [23] is


intended to serve as a guide for applicants in assembling information for new site


licenses required under the Canadian Environmental Assessment Act.


Many of the questions concerned with siting and subsequent effects of finfish


aquaculture on the marine environment involve knowledge or information to


determine the ability of coastal waters to support a sustainable industry. The


placement of a new farm and subsequent operation should not interfere with existing


fisheries, and there should be minimum alteration of water column and sedimentary


habitats both at and distant from the site. Existing laws and/or regulations that


restrict development due to proximity to protected or endangered species must also
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be enforced. In addition, if the precautionary principle is applied, siting decisions


must be made that exercise caution when data do not exist to make environmentally


sound decisions.


This paper describes a DSS approach to use information from answers to


questions posed in site applications, required by licensing authorities for new marine


finfish farm licenses, to make preliminary judgements about possible environmental


effects. The SEPA procedures manual [20] and DFO workbook [23] are examples of


compiled information that may be used to assist with siting decisions. The DSS


allows environmental quality objectives and standards to be applied using answers to


a series of scored questions related to environmental variables acting in the far-


(distant from) and near- (at or close to a proposed site) field, potentially affected by


finfish aquaculture operations. Two cumulative scores (ecosystem and site indices)


are computed from scores for all variables and a decision matrix is used to assist with


recommendations of site acceptability.


2. Methodology


License applications for new marine finfish farm sites in Canada are reviewed by


several federal and provincial government agencies before formal approval. Where


federal laws are to be enforced, general and site-specific information is required in


license applications. The information required for the DSS described below is usually


available in these applications. The DSS is based on data and answers to questions


placed in a Microsoft Excels spreadsheet organized as one worksheet with a vertical


series of questions. Some information is copied to a second worksheet and used for


calculations as described below.


2.1. Structure of the decision support system


Background information on location and size of the proposed farm site is followed


by two series of consecutively numbered questions designed to be answered by ‘‘yes


or no’’ or a numerical value. As each answer is entered, adjacent cells contain IF


statement arguments as macros that display one of four possible assigned numerical


scores (A, Bÿ, B+, C equal to 3, 1.5, ÿ1.5, ÿ3).


Any numeric scale could be used to create four rank scores from acceptable (A) to


unacceptable (C) with two intermediate scores (B+ and Bÿ) for conditional


acceptance. Various scoring systems may be created to indicate changes from


excellent to bad conditions [18,24]. Recently the use of fuzzy classification of


environmental effects has been proposed where thresholds separating acceptable and


unacceptable change cannot be easily identified or agreed upon [25,26].


The scoring system used here reflects the fact that it may be relatively easy to reach


agreement as to environmental effects that are acceptable (A) or unacceptable (C).


Thus, the score separation between A and B+ and Bÿ and C is 1.5. However, the


difference between acceptable/unacceptable and intermediate scores should reflect


uncertainty about potentially negative effects. There may be less agreement about
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intermediate conditions and hence a two-level intermediate score of B+ and Bÿ is


assigned (score separation of 3). Each score is conditionally formatted with one of


four colors (dark green=acceptable, light green and orange=conditional acceptance


with caution, red=unacceptable) as a Traffic Light designation. The method follows


the approach to identify target and boundary reference values proposed for analysis


of changes in fish populations [2] where pre-determined thresholds for changes in


variables are identified by color categories.


The 22 questions that comprise the main body of the DSS are arranged in two


groups. The first group of 10 questions (all scored) pertains to ecosystem (far-field)


effects that operate over broad spatial or temporal scales. The second set of 12


questions (10 scored) is focused on (site-specific) variables or effects that operate on


a local or short time scale. The combined scores for each group of questions form a


cumulative index for ecosystem (EI) and site (SI) variables. A more conventional


three-color Traffic Light scale (green=acceptable, yellow=approval with caution,


red=unacceptable) is used to represent all possible combinations of EI and SI.


A decision matrix for siting decision based on proportions of green, yellow and red is


proposed.


2.2. List of general variables


General license information is required to initiate a new file using the DSS


(Table 1). Database files can be created from information in these fields. Records can


be sorted and since they are geo-referenced and locations where assessments have


been done can be mapped, this allows the proximity of proposed new license sites to


existing farm locations to be determined (an important requirement for assessing


cumulative effects).


2.3. Ecosystem variables (far-field information) to derive a cumulative ecosystem


index


Cumulative effects of finfish farms are one of the most difficult aspects of


environmental impacts to quantify. They may occur over large spatial and temporal


scales. Few simple, direct measures are available to measure broad-scale effects such


as eutrophication (due to the release of dissolved nutrients) or the creation of anoxic


conditions (due to fish respiration and oxygen consumption of particulate waste


products in water and sediments). A set of questions in the DSS is posed to


determine the potential for negative impacts at the ecosystem level. Some questions


are intended to indicate the potential for conflicts of ecosystem use where natural


processes take precedence over potential alterations due to finfish aquaculture


operations.


(i) If there are shellfish closures in the area, what is the distance (km) from the


proposed lease site? No closures=‘‘0’’. In some countries, information on shellfish


closure areas can be obtained via the internet. The Canadian Federal Department


of Environment maintains a website (www.ns.ec.gc.ca/epb/sfish/maps/class.html)
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Table 1


Information obtained from finfish license applications for use in the DSS


Name of applicant Person or company license application name.


Species cultured Allows species-specific calculations (for example differences in growth


efficiency between species) to be made for modelling waste production.


Single or mixed year


class culture


The proponent must indicate if fish cultured will be in one or more year


classes. The information provides input values for biomass and predicted


growth rates used for comparison with proposed stocking density


requested below. When a single year class is harvested, there is an


opportunity for fallowing before introduction of new stock. This is


considered to be a preferred management option to holding multi-year


class fish continuously at a site that does not allow time for fallowing [27].


Lease location The geographic location (numerical location) allows regional differences


(e.g. physical characteristics such as Secchi disc visibility or local


government regulations) to be incorporated.


Latitude and


longitude


Geo-referenced position at the four corners of the potential lease area.


The information allows the new location to be compared with previously


approved leases to determine proximity to existing farm sites.


Name of nearest


water body


The geographic or proper noun place name used to identify the area where


the lease is located.


Application


identifier number


A unique reference or identification number used to identify an


application.


Lease area (ha) The boundary area around the lease location within which farming


operations will occur. This information is important for establishing


navigable waters clearance distances. It may also be used for


characterizing the region where site-specific variables apply and for


calculating waste loading rates for near-field variables within the lease


boundary.


Actual cage area (m2) The number of cages� their surface area allows calculation of the area of


sediment immediately under net-pens, assuming no lateral movement


of pens.


Cage depth


(including predator


net) (m)


This number is used to calculate the total volume of water in all pens


available for the proposed stocking density. It is assumed that the total


number of fish is equally divided among all cages, although in practice


some cages are kept empty for transfer during grow-out. It is also assumed


that fish utilized the total pen volume. Cage depth is subtracted from total


water column depth during a tidal cycle to calculate the proportion of


time the distance between the lower net surface and the bottom is less than


a pre-determined value. Depths o3m are considered to be insufficient to


allow horizontal dispersion of particulate waste material.


Proposed final


stocking density


(relative to industry


target of 18 kgmÿ3)


The stocking density is the average biomass (wet weight) of fish for all


pens. This value is used to determine feeding rates (using assumed food


conversion ratios) and the amount of dissolved and particulate waste


products potentially released at the site.
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where maps of closure areas are available. If there are ‘‘0’’ shellfish closure at or near


the site, score A; if closures occur o3 km, C; o5 km, Bÿ;o10 km, B+;X10 km, A.


(ii) Are any species (fish or invertebrates) harvested for food or are there macroalgal


beds within 300m? Establishment of a new farm site in an area where an existing


traditional fishery exists could potentially diminish or prevent harvesting. A new


lease should have a sufficient area around it to create a buffer zone to minimize


physical interference with existing harvest fisheries in the area. The spatial scale will


probably vary in different areas depending on historic precedence and local


regulations. For example, productivity of macroalgal beds may be negatively


impacted by increased water turbidity and fine particle sedimentation associated with


finfish farm operations (e.g. fish fecal matter release, net cleaning activities). In the


Canadian province of British Columbia the minimum distance from an active


aquaculture site to a shellfish bed that experiences regular or traditional use for First


nations, recreational or commercial fisheries considered necessary to minimize


ecological effects is 300m. Both the distance and score for perceived negative impacts


could also be altered to reflect local hydrographic conditions. If the distance of the


site is o300m from an existing fishery or macroalgal bed, score B+, otherwise A.


(iii) Is there a finfish aquaculture lease site within 3 km? The locations of other


aquaculture sites nearby (o3 km) can be obtained from existing approved site


information compiled by provincial licensing authorities. The cumulative number of


farms already approved within an inlet system must be considered in making a


decision to increase the number. As in question (ii) the distance could be variable


depending on hydrographic and jurisdictional differences. If the proposed location is


within 3 km of an existing site, score C, otherwise A. C is a pre-emptive condition for


the cumulative EI.


(iv) Is there a Marine Protected Area, Marine Park or other protected area within


5 km?


Siting close to a protected area (park, area of interest or preserve) should be


avoided to ensure a sufficient buffer area for environmental protection. If a protected


area exists within 5 km of the proposed site, score Bÿ, otherwise A.


(v) Are there any endangered fish, mammal or bird species at the site or within 5 km


for which mitigation measures to minimize harmful effects cannot be applied?


Endangered fish species are protected under the Federal Government Species at


Risk Act. In Canada a list of all protected species is available from The Conservation


Data Centre (http://www.abi-canada.ca) and information on endangered species is


available from the Committee on the Status of Endangered Wildlife in Canada


(www.cosewic.gc.ca).


Aquaculture sites should not be located within 5 km of habitat utilized by any


protected or endangered species unless effective mitigation measures can be applied


to reduce potential harmful effects. For example, if acoustic deterrent devices are


used to protect cultured fish against predators (e.g. seal and birds), they can emit


noise to interfere with predator behavior over distances >5km. Use of alternative


predator avoidance methods could reduce the potential harmful effect on an


endangered species. If the distance is o5 km, score C, otherwise A. C is a pre-


emptive condition for the cumulative EI.
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(vi) Is there river discharge into the inlet/bay system or other factors to create


stratification at any time in the year? Stratification created by freshwater inflow into a


coastal area or temperature increases during summer will form a less dense surface


layer with reduced mixing of denser, more saline deep water. The depth of the


surface layer will depend on the amount and rate of freshwater discharge and inlet


size and shape. Dissolved oxygen may be decreased and inorganic nutrients


increased in deep water due to decomposition and remineralization of settled


particulate organic matter. If stratification occurs at any time of the year, score


Bÿ, otherwise A.


(vii) Is there a sill at any location within the inlet/embayment system? As


described for stratification effects, the presence of a sill can restrict the exchange


of deep water and mixing between the surface (to sill depth) layer and deeper


water. Depositional basins behind sills are usually areas where settled material


accumulates in bottom deposits. If a sill exists at any location within the inlet


system to potentially restrict tidal exchange and mixing of the water column,


score Bÿ, otherwise A.


(viii) Is there any industry (e.g. pulp and paper, logging, fish processing, marina)


within 5 km of the site? The presence of other industries with marine waste discharges


already within an inlet system (cumulative effects) must be considered in making a


decision for site location. If the potential for other sources of industrial waste


discharge exists within 5 km of the proposed site, score Bÿ, otherwise A.


(ix) How many people live within 1 km of the site? Human populations close


(o1 km) to the proposed site are considered sources for sewage and other urban


discharges. Only a general knowledge of the population size is required. If numbers


are small (o10) score A, o50 (B+), o500 (Bÿ), otherwise (C).


(x) Is there a critical fish habitat (e.g. spawning or nursery area, migration route) at


or within 1 km of the site? Under the Canadian Fisheries Act spawning and nursery


areas are considered to be critical habitats for juvenile fish and invertebrates. Critical


habitat is defined as essential areas for feeding and reproduction that are required to


sustain identifiable stocks or populations in specific areas. Migration routes are also


to be protected from interference. The siting of marine finfish aquaculture farms in


such areas could have negative impacts due to increased water turbidity and fine


particle sedimentation. Release of chemical odors or use of acoustic deterrent devices


at cage sites may also cause avoidance in migrating species. If a critical habitat is


known to be present for which mitigative measures cannot be applied, score C,


otherwise A. C is a pre-emptive condition for the cumulative EI.


2.4. Cumulative ecosystem index (EI)


This value is the sum of numeric scores for ecosystem variable questions. If C


scores appear for one of the three pre-emptive questions (iii, v, x), EI=C. If a C is


not assigned for any of these questions, the maximum value for EI is 30 and the


minimum score is –25.5. If EI >20 score (A), from 10–19 (B+), from 5–9 (Bÿ), or


o4 (C).
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2.5. Site variables (near-field information) to derive a cumulative site index


License applications for new finfish farm sites may be structured to obtain site-


specific information unavailable over a broad area. For example, if the application


specifies information for morphometric and hydrographic (physical), water and


sediment quality (chemical, geochemical or biological) variables at the proposed


lease site, values can be used in calculations to assess inferred risks of habitat


degradation (e.g. eutrophication, creation of anoxic conditions). While information


on many morphological, geochemical and biological community variables might be


deemed necessary to fully characterize water and sediments in an area proposed for


aquaculture development, such detailed data are seldom available. It is usually not


included in a site application. Twelve questions posed below require information on


a small subset of variables used to determine a site condition index.


(i) If the location is within an inlet or bay give the area (headland to headland)


(km2).


This dimension provides an area enclosed within a defined shoreline perimeter for


making calculations of tidal exchange volumes (tidal prism) and for determining


loading rates for dissolved and particulate matter additions from waste discharges.


No score is applied.


(ii) Give the lower low water (LLW) (CHS Chart Datum) depth (m). This value


for depth can be obtained from published maximum–minimum tide heights (e.g.


Canadian Hydrographic Service). It is used to calculate the minimum distance


between the net and bottom at various times (t) over a tidal cycle. No score is


applied.


(iii) Give the tidal range (spring tide depth variation) depth (m) (TA). The mean


depth under net pens over a tidal cycle (Zm) is calculated as


Zm ¼ LLWþ 0:5TAÿ Znpðnet pen depthÞ: ð1Þ


This value is placed in a separate worksheet as a fixed reference and used to calculate


water depth (Zt) at time (t) during a tidal cycle as a sine curve that varies around Zm


by amplitude (TA) corrected for Znp as


Zt ¼Zm ÿ TA cosðð0:5 of cycle periodÞ


� ðtÿ time at minimum depthÞ=cycle timeÞ ÿ Znp: ð2Þ


For the calculation, 0.5 of a tidal cycle is 2p; time at minimum depth is tÿ 6 and


cycle time is 12 h; thus


Zt ¼ Zm ÿ TA cosðð6:28Þ ðtÿ 6=12ÞÞ ÿ Znp: ð3Þ


Values for Zt at 15min intervals over 24 h are placed in the separate worksheet.


COUNT and IF functions in Excel are used to determine the percentage of time that


depth under net pens would be o5m. This distance could be an adjustable variable


depending on jurisdictional requirements and the need to minimize deposition of


settled material under and adjacent to cages [19,24,28]. In the present DSS, 5m is


considered a minimum clearance to ensure that nets remain far enough above


bottom to minimize deposition of particulate waste material directly under pens.
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Numeric values must be entered for all depth variables (Znp; LLW and TA) or, as


for all quantitative ecosystem variables above, an error message is given and the


assessment cannot be completed. If the net pen depth equals or exceeds water depth


at any time (i.e. nets touch the bottom), or if depth is o5m for more than 50% of


the time, C is assigned, 30–50% of the time (Bÿ), 10–30% (B+), o10% (A). C


is pre-emptive for C in the cumulative SI.


(iv) Give the mean peak current velocity (cm sÿ1) over duration of current meter


record (Vpc). As for water depth, a sine wave is used to describe changes in velocity


(Vt) over time (t) during a tidal cycle. Velocity fluctuations are assumed to occur


around a current speed of 0 cm sÿ1 with amplitude (Va). Since current meter records


can be of variable length, the peak velocity (Vpc) over the observation period is


considered to be the average maximum speed:


Vt ¼ 0ÿ Vpc cosðð6:28Þ ðtÿ 6=12ÞÞ: ð4Þ


The expression is used to calculate Vt at 15min intervals over a simulated 24 h tidal


cycle and COUNT and IF functions are used to determine the percent frequency for


Vto2 cm sÿ1. As for the calculation of depth under cages, this threshold velocity for


slack water could be an assigned variable. In the present DSS, if Vo2 cm sÿ1


occurs for >40% of the time (C), 20–40% (Bÿ), 10–20% (B+), otherwise (A).


The corresponding ranges of V that generate these scores are o3.2 cm sÿ1 (C),


3.3–5.2 cm sÿ1 (Bÿ), 5.3–14.8 cm sÿ1 (B+) and >14.9 cm sÿ1 (A). C is pre-emptive


for the cumulative SI.


(v) Give the percent saturation for dissolved oxygen in surface water in late summer/


early fall months (or annual minimum). If dissolved oxygen falls to o6.4mg lÿ1


(approximately 78% saturation at typical late summer maximum temperatures), fish


such as Atlantic salmon will be stressed [29]. At this level a large proportion of


marine species such as salmonids experience severe deleterious effects. Good


husbandry requires reduced feeding levels at these times to account for lower rates of


food intake associated with stress from oxygen limitation. Oxygen consuming


processes such as microbial respiration of naturally occurring organic matter can


create seasonal minima in dissolved oxygen in surface or deep water in some


locations. If the proposed lease area is in such a region, additional oxygen depletion


by direct consumption by fish and increased water column and sediment respiration


could reduce oxygen to stressful levels. The minimum dissolved oxygen concentra-


tion is a critical variable not only for the cultured species (near-field) but also for the


ecosystem as a whole. Saturation levels >90% (A), 85.1–90% (B+), 80–85% (Bÿ)


and o80% (C).


(vi) Give the Secchi disc visibility depth (m). The extinction (or attenuation)


coefficient (k0) of light penetration describes the exponential reduction in light with


increasing depth due to selective absorption and scattering due to water, dissolved


and particulate matter in suspension. k0 is affected by humic (colored) dissolved


substances, and concentrations and size of suspended particulate matter. The


coefficient can be approximated from a Secchi disc reading (Ds in m), the depth at


which a 30 cm diameter white disc disappears from sight under calm conditions


during the day. A general empirical relation between k0 and Ds was proposed by
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Poole and Atkins [30]


k0 ¼
Js


Ds


; ð5Þ


where Js is the diffuse optical depth of the Secchi depth. Values of Js generally vary


from 1.3–1.8 depending on the specific water mass. Values of Js have been estimated


[31] in clear oceanic (1.42) and turbid coastal (1.53) waters. For any given coastal


area it should be possible to find published data for characteristic values of Ds if this


was not requested in the site application. This variable could also be assigned an


expected range that could change seasonally for a specific region. Typical values for


k0 for temperate coastal waters during summer (using Js ¼ 1:53) occur for Ds > 8m


(A). As k0 decreases, Ds values decrease exponentially. If it is assumed that waters


with increasing turbidity are less desirable for salmon aquaculture, a score of B+ is


assigned for Ds values between 6.1 and 8, Bÿ for 3.1–6m and C for p3m.


(vii) Give the percent sediment dry weight in the silt + clay fraction. Sediment


texture classified as proportions of clay (o 2 mm), silt (2–50 mm) and sand


(50–2000 mm) can be used to infer current velocity near the seabed. Areas of high


current will have greater shear stress with resuspension preventing accumulation of


fine-grained material (i.e. low proportion of silt and clay). Proportional values of


silt–clay o5% (A), o50% (B+), o90% (Bÿ), >90% (C).


(viii) Give the sediment organic matter content (% weight loss on ignition; upper


2 cm). Percent of sediment dry weight lost on ignition (5501C for 4 h) is a convenient


measure of total organic matter (OM). This is inversely related to sediment grain


size, although in certain coastal areas terrigenous inputs (e.g. glacial sediments, wood


fiber) may alter the expected inverse relationship. Fine-grained deposits have a


higher surface area and contain more OMgÿ1 than coarse sediments. Generally,


unenriched (non-eutrophic) coastal sediments with varying proportions of silt, clay


and fine sand contain o5% organic matter [32]. If OM o6% (A), o10% (B+),


o15% (Bÿ), >15% (C).


(ix) Give the sediment total sulfide (uM) concentration.


Oxygenated marine sediments contain aerobic micro- and macro-organisms.


However, due to rates of consumption that exceed rates of supply through diffusion


and advective exchange, oxygen is depleted from sediment pore water with depth.


Facultative aerobic and anaerobic organisms live at the oxic/anoxic interface, but


below that only anaerobic taxa are found. Bacteria such as sulfate reducers utilize


SO4
2ÿ as a hydrogen acceptor in these anaerobic sediments and H2S is produced as an


inorganic metabolic by-product. This diffuse upwards to form a substrate for


chemosynthetic bacteria at the anoxic/oxic interface. In anoxic pore water, H2S may


be precipitated as FeS or dissociate into H++HSÿ [33]. The rate of sulfate reduction


and accumulation of reduced forms of S2ÿ are related to the rate of organic matter


supply. The amount of organic enrichment in sediments can be related to total S2ÿ


concentrations in surface deposits using a scale proposed in [34]. If S2ÿ o300 mM


(A), S2ÿ 301–1299 mM (B+), S2ÿ 1300–5999 mM (Bÿ), S2ÿ>6000 mM (C).


(x) Give the sediment Eh-NHE (redox) potential (mV). Oxygenated surface layers


of marine sediments have positive (>0mV) redox (Eh) potentials when a platinum
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electrode is used in combination with a reference half-cell electrode. The


measurement of Eh is analogous to pH, where rather than proton activity, electron


activity is measured as a potential between reference and Pt electrodes. As oxygen is


depleted, either with sediment depth or in surface layers under conditions of high


organic matter input, Eh potentials decrease (o0mV) [35–37]. In anaerobic


sediments where sulfate reduction occurs, Eh potentials are often logarithmically


related to sulfide concentrations. Changes in Eh potentials can be used to determine


the presence/absence of oxygen using a scale proposed in [34]. If Eh >+100mV (A),


Eh+100–0.1mV (B+), Eh 0 to ÿ99mV (Bÿ), Eh oÿ100mV (C).


(xi) Give the number of sediment sampling locations in the potential lease area. This


variable is related to the quality of sediment observations. For statistical


comparisons and determination of variability in data collected in different areas at


different times, a minimum number of observations (n) is required. For example, if


no3 for sulfide and Eh determinations in sediments, only a mean and range of


values can be reported. Since there is no measure of variance, no statistical


comparisons (spatial or temporal) are possible between the proposed farm and


reference sites. It is recommended that a minimum of n ¼ 5 sediment samples be


collected at both a proposed lease site and a reference location (>500m distant) to


calculate mean and variance values. If n > 5 (A), n ¼ 4 (B+), n ¼ 3 (Bÿ), and n ¼ 2


or 1 (C).


(xii) Give the length of current meter record (days). Variability in current velocity


observed at a site will be determined by the length of the period of observation (t in


days). Short periods of measurement (e.g. a few hours) will be aliased by tidal


conditions at the time of observations. An accurate description of major tidal


variations requires a minimum 45 d record to observe both lunar and solar


frequencies. Longer periods of observations also increase the likelihood for


observations of variability due to episodic wind and climatic events. Since 29 d or


longer current meter records are required to differentiate spring and neap tidal


variations, it is assumed that t > 29 d is the optimum required to determine the


proportion of time that currents o2 cm sÿ1 occur (A). If t ¼ 7–28.9 d (B+), if t ¼


2–6.99 d (Bÿ), and to1:99 ¼ 2 d (C).


2.6. Cumulative site index (SI)


If scores are C for one of the two pre-emptive site-specific questions (iii, iv),


SI = C. If neither of these scores is C, the maximum for SI is 30 and the minimum is


ÿ27. If SI>20 (A), from 5–19 (B+), from ÿ10–4 (Bÿ) or oÿ10 (C ).


2.7. Matrix for combined ecosystem and site cumulative index scores


To maximize the information in the separate EI and SI indices while at the same


time providing a blended score as a guide for advice, the four-color scoring system


was transformed to a conventional three-color (green (G), yellow (Y), red (R))


Traffic Light (Fig. 1). The intermediate light green color closest to green (B+) was


scored as 50% green and 50% yellow, while the more conditional intermediate
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orange closest to red (Bÿ) was designated as 50% yellow and 50% red. The


composite GYR color combinations for cumulative EI and SI scores were placed in a


decision matrix to represent all possible EI and SI score combinations from GG to


RR (Fig. 1). An acceptable decision is indicated if the color matrix consists of green


>50%, while an unacceptable decision is indicated if red >50%. Combined EI and


SI scores containing B+ and Bÿ indicate a provisional level of acceptance only if


red =25%. A decision of unacceptable is rendered if both yellow and red=50%


(EI=Bÿ and SI=Bÿ) since both indices show that caution is advised.


3. Results and discussion


3.1. Sample applications of the DSS


The prototype DSS was applied to eight sites in coastal areas of eastern Canada


(Table 2). Information was obtained from applications formally submitted to DFO


by proponents for new marine finfish farm sites. In most cases, all information


required to apply the DSS was available for all sites compared, so there was no need


to consider C scores resulted from missing data. The combined EI and SI scores and


decisions rendered by applying the DSS were compared with recommendations made


by DFO Habitat Management staff using the traditional method of evaluation


(SI)


A B+ B- C 


A 


B+ 


(EI) 


B- 


C 


Fig. 1. Traffic Light Decision Matrix for marine finfish farm site suitability based on cumulative scores (A,


B+, Bÿ, C) for ecosystem (EI) and site (SI) Indices calculated from scored decision support system (DSS)


questions described in the text. Decision rules: green >=50% acceptable; red>=50% unacceptable;


yellow=provisional acceptance (caution required) only if red=25%, otherwise unacceptable.
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Table 2


Examples of prototype DSS application for marine finfish farm siting assessments in eight Canadian east


coast locations. Questions, by number, for ecosystem and site variables are described in the text


Location Site 1 Site 2 Site 3 Site 4


Ecosystem variables


i 0 9 0 0


ii Yes Yes Yes Yes


iii Yes No No No


iv No No No No


v No Yes No No


vi Yes No No No


vii No Yes Yes Yes


viii Yes No No No


ix 45 0 0 6


x No No Yes Yes


Cumulative EI


Site variables


i 84.2 0 0 1.5


ii 13.1 12 14 20


iii 2.4 8 6 6


iv 5 22 15.4 20


v 95 75 83.1 100


vi 7 4 4 4


vii 2 1 15 4.4


viii 4 3 5 2


ix 178 28 70 91


x 188 273 237 288


xi 3 6 7 7


xii 2 0.1 1 21


Cumulative SI


Matrix score


DSS decision Unacceptable Unacceptable Unacceptable Unacceptable


DFO assessment Acceptable Unacceptable Unacceptable Unacceptable


Location Site 5 Site 6 Site 7 Site 8


Ecosystem variables


i 5 5 0 0


ii Yes Yes Yes Yes


iii No No No No


iv No No No No


v No No No Yes


vi No No No No


vii No Yes Yes No


viii Yes No No No


ix 0 0 0 25


x No No No No


Cumulative EI
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where opinions of individual professional managers and research scientists are


pooled into an assessment report.


The comparison shows that there is no consistent agreement in site suitability


recommendations by the DSS and the DFO assessment report (Table 2). This is not


surprising since management decisions are usually based on many factors some of


which may not be included in the questions, posed in the DSS. Unless included in the


information submitted with a siting application, the DSS does not take into account


possible mitigation efforts. The DSS can, therefore, only be used as a screening


tool to indicate preliminary (pre-mitigation) effects. Also, in one case, the DSS


recommendation that a site was unacceptable did not reflect a management decision


for conditional acceptance if environmental monitoring was increased at the site


following farm development. The DSS should be used to assist in the decision-


making process recognizing that additional factors may be considered in making a


final decision for acceptance or rejection.


3.2. Structure of the DSS


Since limits for acceptable impacts are poorly defined, no standardized methods to


assess environmental suitability for marine finfish aquaculture siting have been


developed. The DSS described here provides a generalized method and a


quantitative approach to this problem. The structure of the system is flexible. While


assessments based on the prototype reflect the questions and criteria applied,


questions could be changed or new ones added without altering the scoring system.


As knowledge increases scoring thresholds for variables can be changed. The


Site variables


i 0 0 0 0


ii 6.2 12.6 9 14


iii 4 6 6 6


iv 15 5 24 10


v 85 85 85 85


vi 7 4 4 4


vii 10 10 1 5


viii 0.6 3.1 2.1 2.1


ix 60 494 210 65


x 241 230 377 223


xi 5 4 7 7


xii 1 0.6 1 0.1


Cumulative SI


Matrix score


DSS decision Unacceptable Unacceptable Unacceptable Unacceptable


DFO assessment Acceptable Acceptable Acceptable Unacceptable


Table 2 (continued)


Location Site 5 Site 6 Site 7 Site 8
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examples provided are derived from site applications for mariculture of Atlantic


salmon, but the DSS could be used for other finfish species. With minor modification


it could be applicable to aquaculture siting decisions in freshwater, but criteria for


evaluation and scoring would have to be adjusted accordingly.


Even as a prototype, the DSS provides an objective, scientifically defensible set of


criteria for assessing near- and far-field variables in different locations. In the present


configuration, no weighting is applied to different questions (all variables count


equally) with the exception of designating some as pre-emptive if scored C.


Weighting of scores requires assigning different degrees of importance to different


variables and this has not been done in this case. However, since scoring is always


based on the same assigned criteria (questions), the method provides for consistency


in decision-making that is reproducible. For this reason, it should be legally


defensible. Scores are reproducible and independent of individual, qualitative


judgements since, given the same information, the same decision will be achieved.


Even if there is disagreement about questions and scoring criteria, the approach


has the clear advantage of removing ambiguity from how decisions are made. As


additional information is available, both questions and method for assigning scores


can be altered as necessary.


In its present configuration, the DSS requires answers/data for all questions


(a blank entry in any field results in a C score). This is necessary if results of


application of the DSS are to be compared on an equitable and consistent basis. If


data are missing, a substituted answer or estimated value must be provided to avoid


a C score. This could be based on knowledge of the lease area, information in other


site applications or calculated from general empirical relationships if applicable to


the site being evaluated. For example, published correlations between some sediment


geochemical variables (e.g. silt–clay fraction and organic matter content, redox


potential and total sulfide concentration) [34] could be used to derive values if data


for some of these variables were not available. This allows the DSS to be used for a


preliminary evaluation, but a final assessment could only be completed when the


proponent provided missing information.


3.3. Importance of over-riding variables


Test cases where decisions rendered by the DSS and DFO differed (Table 2) were


due to the effects of three pre-emptive variables (proximity to existing aquaculture


sites, within 5 km of endangered species, maintaining optimal depth under cages).


The second criterion reflects current legislation in Canada under the Canadian


Environmental Assessment Act. If acceptable mitigation measures can be applied to


minimize negative impacts of farm development on the endangered species involved,


the pre-emptive C score for this variable would not be assigned.


Under-cage depth has been identified as a critical variable for dispersion of


particulate waste products from finfish sites [19,20,24,25]. Three sites (5,6,7)


approved in the DFO assessment failed the DSS because of an unacceptable


under-cage depth rating (Table 2). A lower (o5m) minimum depth criterion (e.g. C


if o3m for >50% of the time) would have resulted in a Bÿ score for this criterion
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at all three sites. The importance of maintaining a minimum threshold value for


under-cage depth may not have been consistently emphasized during the DFO


assessment process. In any case, the choices of pre-emptive variables and assigned


thresholds are critical since assignment of a C score for an over-riding variable


produces a decision (based on either EI or SI) that the site is unacceptable.


3.4. Sensitivity of decision criteria


These considerations show that management decisions for siting of new


aquaculture leases may be improved when an objective, scientifically defensible set


of criteria are consistently applied. In the present configuration, uncertainty is


incorporated by using two intermediate scores (B+ and Bÿ) between acceptable (A)


(green) and unacceptable (C) (red). This allows the DSS to be used as a coarse


screening tool for evaluating site suitability. Small changes in SI variables do not


radically change the cumulative score unless values are near specified thresholds.


This sensitivity is most critical at the transition from Bÿ to C scores.


Although the transformation from four to three colors occurs in the Traffic Light


system when cumulative EI and SI indices are combined into a matrix score (Fig. 1),


the uncertainty associated with intermediate scores is retained and negative factors


producing a Bÿ score are identified. This allows the possibility for approval based


on acceptability of one cumulative score (e.g. EI) with conditional acceptance based


on the other cumulative score. For sites receiving conditional approval, different


levels of monitoring could be required depending on the variables receiving Bÿ or C


ratings. For example, a site with a Bÿ rating could be sampled for water column and


sediment variables at a higher frequency than required for a site scored as B+.


Specific variable scores can be used in this manner to identify where additional


monitoring is required.


3.5. Future directions of the DSS


As mentioned above, the flexible scoring system allows the DSS to be expanded.


This could include new broad-scale factors not included in the prototype list of


questions presented here. For example, a general question such as ‘‘Are there any


potentially negative effects for any factor for which mitigation procedures can be


applied?’’ could be asked and the response used to modify the outcome of a


negatively scored question. If this choice was applied to a pre-emptive variable that


resulted in a C score, the outcome of an assessment would be altered based on stated


mitigation efforts to minimize a harmful effect. A clear description of how a


proposed mitigative measure could reverse the pre-emptive C score would have to be


provided by the proponent. This modification has the advantage that the DSS would


help a proponent to be proactive in addressing potentially negative environmental


effects.


The scoring structure of the DSS could also be altered. One modification would be


to differentiate pre-emptive variables by assigning a separate scoring category rather


than using C as in the present example. In addition, intermediate conditions where
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boundaries between acceptable and unacceptable effects are not clearly known or


agreed upon could be represented by a fuzzy classification system (e.g. no effect


=100% acceptable to a totally negative impact =0% acceptable) [25,26]. This


scoring methodology has been used to quantify changes in benthic macrofauna


under fish farms over time as organic matter accumulated [38].


Temporal changes in scores of variables and the two cumulative indices could also


be tracked using the DSS in its present form. For example, if environmental


monitoring is undertaken at a lease-approved site, as is often the case, time series


information will be generated. The DSS for this site could be re-applied to record


temporal changes. This is most likely to be useful for tracking environmental


changes that might be affected by farm husbandry practices (e.g. measures of


sediment geochemistry), but some far-field variables (e.g. the number of licensed sites


in the area) may also change.


All information in the DSS, when applied either initially for evaluation of a new


site or for recording monitoring data from a licensed site, could be stored in a


database. Since each assessment is for a geo-referenced location, a GIS database


would be created for the environmental factors monitored. This allows the


standardized set of observations from all locations evaluated by the DSS to be


compiled and assessed for temporal changes. The DSS could thus serve as a tool for


both an initial assessment of site suitability and for documenting temporal changes


in environmental variables potentially altered by farming operations. This provides a


standard method for auditing environmental factors at a new farm site and for


tracking environmental changes over time after site approval. Of course, if


additional questions are added, or if the scoring system is altered, then it would


not be possible to directly compare scores generated by either different sets of


questions or altered scoring criteria.


4. Conclusions


The prototype DSS described illustrates a generalized approach for assisting


habitat managers and regulatory agencies to incorporate a variety of environmental


information into screening decisions. The structure could be applied to any type of


development project that results in aquatic habitat and community alteration where


possible environmental effects can be stated in a series of questions. The flexible


structure allows questions to be added or altered to reflect regional differences in


priority issues or legislative requirements. While the questions and scoring system


chosen determine the structure, once these are set and agreed upon, application of


the DSS provides a standardized, consistent and scientifically defensible means


for providing scientific advice on environmental factors potentially altered by


development.


Use of the DSS for new salmon aquaculture farm siting assessments in eight


Canadian east coast locations resulted in all applications being evaluated using the


same criteria. In some cases, other factors were involved in making a final evaluation


for license approval/disapproval. However, the DSS provides a useful management
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tool by applying a set of standardized questions. While further research and


discussions may change questions or scoring criteria, the consistency for evaluation


would remain if a modified version was used for site re-assessments. If the answers


were compiled into a database, the information linking questions, answers and


scores would be preserved, and assessments provided with a modified DSS could be


compared to initial evaluations.


Assignment of Bÿ or C scores to any questions provides the useful function of


identifying factors associated with potential environmental problems. Questions


could be added to allow mitigative measures to be specified to reduce potential


negative environmental effects. The DSS thus allows assessors and proponents to


work together in a proactive way to identify (and potentially rectify) potential


environmental problems associated with proposals for new farm sites. Finally, the


DSS provides a systematic framework for regulators to store and analyze temporal


data from environmental monitoring programs with repeated sampling at the same


farm site.
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