


























APPENixX D oo 115

APPENIX E oo e 121
APPENAIX F oo e 122
APPENAIX G ..o e et 124
Appendix H ..o 127
Appendix I ...................................................................................................................... 128
APPENAIX J oottt 129
Appendix K ... e 132
APPENAIX L ..o e e 135
APPENAIX M oot s bt 139

vii




Table 2.1:

Table 3.1:

Table 3.2:

List of Tables

Wolffish catches on 2 six onboard observation trips. (lup = A. lupus:;

min A min  dent = A. denfICUIAIUS) ........oecceveeeceaeiieiiiiie e 19
Wollftish catcl ix onboard observation trips. (lup = A. lupus;

min = A. mir A. denticult  S) oo e 49
Trends in catch 1 es of A. lupus, A. minor, A. denticlatus by area surveyed,

fisheries data source. and time frame. ........ccceeeevieeiiireieeenie e 57

viii



Figure 2.1:
Figure 2.2:
Figure 3.1:
Figure 3.2:
Figure 3.3:
Figure 3.4:

Figure 3.5:

Figure 3.6:

Figure 3.7:

Figure 4.1:

Figure 4.2:

List of Figures

Map of the stu ' area, which includes NAFO divisions 3PndR ... 12
Fishery depth B ettt h ettt eh et eh e e b et e bR st e a et sreea s e een e eree e 23
Map of the st ' area, which includes NAFO divisions 3Pn4R ... 44
Harvester interview composite charts for A. [upus........ccoeivviiviiiiiiiiininn, 52
Harvester interview composite charts for A. minor ........................... SRR 53
Harvester in v posite charts for A. denticulatus...............cccovvviinnnn, 54

Catch per unit 1 >hs using ECNASAP data for NAFO division 4R
om 1970 to tor a) A. lupus. b) A. minor, and ¢) A. denticulatus................ 59

Distribution of a) 4 s, b) A. minor, and ¢) A. denticulatus in the

Northern GUIf (BP1 oo e 61
Length frequency ams for A. lupus for 1998 t0 2008 .........ccoceveriniinennn. 65
Overview of the  ting -ocess for COSEWIC and SARA ... 78
Map of the Ic irvester interviews, which includes NAFO

diviSiOnS 3P1 e e 84

































Neis, B., Felt, L., Haedrich, R. L., & Schneider, D. C. (1999). An interdisciplinary

method for collectir integrating fishers' ecological knowledge into resource
management. [n D. 1 & R. Ommer (Eds.), Fishing Places, Fishing People.
Toronto: University ronto Press.

Neis, B., Schneider, D. C., Felt, L., Haedrich, R. L., Fischer, J.. & Hutchings, J. A.
(1999). Fisheries assessment: what can be learned from interviewing resource
users? Canadian Jor | of Fisheries and Aquatic Sciences, 56(10), 1949 - 1963,

Prescott, J., & Aniskowicz, B. T. (1992). Helping endangered species: COSEWIC and
RENEW. Is this the best that we can do? Canadian Biodiversity, 2(1), 23 - 30.

Reynolds, J. D., Dulvy, N. K., Goodwin. N. B., & Hutchings, J. A. (2005). Biology of
extinction risk in marine fishes. Proceedings: Biological Sciences, 272(1579),
2337 - 2344.

Rusnak, G. (1997). Co-man ent of natural resources in Canada: a review of concepls
and case studies.

SARA. (2009, 2010). Species R™ ° Act public registry www.sararcgistry.oc.ca.
Retrieved May 10 2010

Scott, M. G., & Scott, W. B. (1988). lantic fishes of Canada. Toronto: University of
Toronto Press.

Shank, C. C. (1999). The C ' the Status of Endangered Wildlife in Canada
(COSEWIC): a21- ctive. Canadian Field Naturalist, 113,318 - 341.

Shelton, P. A. (2007). The sle of science in the management of groundfish
off the east coast of 4S Journal of Marine Sciences, 64,723 - 729.

Templeman, W. (1984). M volffishes, Anarhichas sp., from tagging in the
Newfoundland area Northwest Atlantic Fisheries Sciences, 3, 93 - 97.

Usher, P. J. (2000). Traditi :al knowledge in environmental assessment and
management. Arctic - 193.

Vanderzwaag, D. L., & Hu .(2005). Canada's Marine Species at Risk:
Science and Law at 1t a Sea of Uncertainties. Ocean Development &
International Law, 259.











































Depth (m)
] 1 My W40 NI i) Tt et o 120 1400 del IR0

{ints
Cod (L1 R —

Atlantic Cnd
fnet) s

Atantic Cod

(ngwper}

Lobster pu— I

I potl

Lumptish L I

foets jail
Halibut ] | ] d
{11y
S

Crab S
lpnn

f Jounder —
an)

Girey Sole T

{semed

Figure 2.2: Depth ranges for common fisheries in the Northern Gulf. LL = longline.
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to resource users (Neis et al., 1999a). When information diverges both sides need to be re-

examined, however, many scientists do not use this criteria.

For LEK to be presented and ju’ :d in comparable terms with science it must have a
transparent and reproducible methodology, like the one described in this chapter. The
collection of LEK for consideration with pul shed science to determine any gaps or
differences, is an important stepping stone towards the application of LEK for

management ; 1 species at risk purposes, as examined in chapter 3.
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groundfish distribution) for depths  ging between 40 and 400 m outside of bays and
fjords. Surveys took place during the beginning week of July and, from 1995 to 2002. in
October. Surveying was done using shrimp trawl gear equipped with rock hoppers,
calibrated using a catch control system and restrictor cables to reduce variability in wing
spread (16.5 m) (Fréchet et al., 200¢  Five vessels performed approximately 300, 15-30
minute tows at 2.5 knots at pre-determined depths and locations during each survey. The

data for all five vessels were combined during analysis due to the calibration.

Mobile Sentinel data include gear used. fishing effort. species, fishing site. and total
weight and length of fish car 1it. Cc  sosite maps of relative abundance and distribution
for all three species in 4R d 3Pn were created using mapping software. Expanding
bubble plots were created, dividing the data y year and species. Length data was
extracted and used to compare inshore catches to deeper, offshore surveys. Adult to
juvenile ratios in both interview data 1d stock assessment surveys were calculated for A.
lupus. Length at maturity in 3 and 4R is not known but is assumed here to be 55cm

(McRuer et al., 2000).

3.4. Results
3.4.1. Onboard Observation

Table 3.1 summarizes obser lected duri  the six fishing trips. including the

catch per unit effort (CPUE).
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Harvesters reported A. lupus sizes ranging from 0.6 — 1.2 m and from 2-5 kg (n= 12). 4.
minor were reported to be much longer and larger than A. lupus; the few A. minor caught
in lobster pots were reported to be 3-4 times the size of A. lupus (n = 4). Based on the
interview data, the average sizes of 4. minor ranged from 1-2 m and13-27 kg. A
denticulatus were also reported to be large with sizes ranging from 11-23 kg. No lengths
were given for this species. Reported sizes were assumed to be from recent years by the
interviewer. Eleven (n=11) harvesters reported that all three species were larger since the

listing had occurred and that only small numbers of 4. lupus could be kept.

3.4.5. Catch Rates

Harvesters were asked to describe their catch rates for each species on their different
fishing grounds. These catch rates varied greatly among areas and wolffish species. Both
past (beginning of career) and pre (current season) catch rates were divided into low
and high rates; low catch rates. d¢ ribed by 12 harvesters. represented fewer than 10
wolffish caught during a week or a season. High catch rates. described by eight
harvesters, represented over 10 wc ish caught during a week. High catches ranged
upwards to 80 wolffish, of all Hecies. a day. Harvesters did not report any consistent way

of avoiding large catches of wi fish.

Current catch rates of all three specic  of wolffish reported by harvesters were compared
to catch rates from the begini ( ir careers to determine relative trends (Table 3.2).
Harvesters reported either no change (n=7) or increased catch rates (n=12) of A. lupus
over their careers (mean = 28 years). Four harvesters from Bay of Islands to St. Paul’s
reported reduced numbers in their cz 1es from the beginning of their careers (1970s) to
the current season for A. denticulatus and A. minor. No correlation between catch rates
(high or low) and observed trends (no change. higher catches, lower catches) was found
(A. lupus r(n=19) = -0.113: p = 0.625; A. minor r(n=19) = 0.025. p = 0913: A.
denticulatus r(n=19) =-0.081. =0.,.7).

56




Figures 3.2 to 3.4 show a broader spatial distribution of all three species of wolffish from
Rose Blanche to Bay St. George than from Bay of Islands to St. Paul’s. These broader

distributions are reflected in higher catch rates, both past and present. In general. catch

rates of all three species of wolffish increase to the south in the Atlantic cod, lobster,

halibut, and lumpfish fisheries.

3.4.6. Fisheries Science Stock Assessment Data

Table 3.2: Trends in catch rates of 4. lupus, A. minor, A. denticlatus by area surveyed.

fisheries data source, and time frame.

Area Source o1 vata | Time - | Time - Wolffish Trend
Start Ston species

Northern Gulf of | ECNASAP 1970 1994 A. lupus Non-

St. Lawrence (4R) A. minor significant
A. decline
denticulatus

Northern Gulfof | Sentinel 1999 2009 A. lupus Increase

St. Lawrence (mobile g ) (non-

(3Pn4R) significant)
A. minor Data
A deficient
denticulatus

Waters around Species S us | 1978 1993 A. lupus 91% decline

Newtfoundland Reports (O'Dea A. minor 97% decline

and Labrador and Haedrich, A. 98% decline

majority on Grand | 2000, O'Dea denticulatus

Banks and the and Haedrich,

eastern shelf) (no | 2001b, O'Dea

NAFO divisions and Ha¢ * ‘ch,

listed) M0 1a)

Waters around Kecovery Plan | 1977 2001 A. lupus Over 90%

Newfoundland (Kulka et al., A. minor decline

and Labrador ( 2007) A

2J13KLNO4RSVW denticulatus

- majority in

3LNO)
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ECNASAP Data

The ECNASAP data for the Northern Gulf showed non-significant negative trends in
CPUE in 4R from 1970 to 1994 for all three species of wolffish (Figure 3.5). 4. lupus
shows the sharpest decline in CPUE for 2.78% per year (y = -0.0278x + 56.04) over the
24 year span, followed by A. minor with a decline of 0.39% per year (y = -0.00393x
+7.91) and 4. denticulatus with a decline of 0.16% per year (y = -0.0016x + 3.22). In a
larger sample size these rates ight ave been significant. These rates of decline apply

only to the time interval of study. and cannot be extrapolated to the future.

Analysis of covariance showed no significant heterogeneity of slopes (Fa6=1.97,
p=0.148). The overall relation to year was negative but just short of significant

(Fl,66:3-47q p:0067)

The criterion for listing a species as Special Concern or Threatened by COSEWIC is a
decline of > 50%. The CPUE ap low that, though the trends are non-significant, all
three species meet the criteria; A. lupus from 1976 to 1991, 4. minor from 1983 to 1994,
and 4. denticulatus from 1981to 1990. These declines are based off low catch rates for the
entire time series and. in the « zof  minor and A. denticulatus. these trends may have

been based off peak catch years.

Based upon maps from Brown et al. (1996), the following patterns were observed. All
three species of wolffish were for » some degree in shallow waters (<200 m) of the
Northern Gulf. In the rest of their Newfoundland range, however, they were concentrated

in the deeper, offshore waters.
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Most of the A. /upus and A. minor intercepted in the Sentinel surveys were caught in
waters under 200 m of depth from Bay of Islands to Bay St. George. The depth
distributions of 4. lupus and A. minor overlap between 50 — 200m. Few of either species
were caught outside of 200 m. Only 12 A4. denticulatus were intercepted over 1991-2008,
and only one of these was caught in depths less than 250 m. No trends in distribution,
assessed visually by year on maps, were found for any of the three species in the Sentinel

data.

Length frequency histograms from 1998 to 2008 for A. /upus showed a positive skew
away from modal values of aroun 150-250 mm (Figure 3.7). The majority of fish from
1998-2004 consisted of juveniles (less than 550 mm). From 2004-2008 the distribution
became bimodal, with a second peak around 500-650, showing an increase in adult A.
lupus. From this data, the ju 1le lult ratio for 4. /upus in 3Pn and 4R was 9.8:1
(n=1942).
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The lack of a directed fishery coi, ed with low population numbers are among the
reasons why wolffish were not hea' y studied or monitored in the past. Recently there
has been an increase in wolf h research in Canada. This increased research attention is a
result of the listing of these three species under SARA. Most of the recent research has
focused on their abundance, olecular biology, an their use as an aquaculture species,
with less research taking place on ecology and biogeography. The research presented in
this chapter indicates that, for wolffish. an examination of harvester LEK supplemented
by regional scale analyses of stock assessment data can lead to a better understanding of

the species and increasingly protective implementation of species at risk legislation.

ECNASAP and Sentinel data show that wolffish had a more southern distribution in areas
4R and 3Pn. In onboard observations and harvester interviews, catch sizes reflected a
southward trend in wolffish distt ution on the associated grounds. Harvesters fishing
from Bay of Islands to St. Paul’s ¢ 1ght, on average, less wolffish than those fishing

further south in Rose Blanche to Bay . George in similar fisheries.

Both the onboard observations ar : harvester interviews suggested both spatial and
temporal variability in wolffish distribution along the Newfoundland coast of the
Northern Gulf of St. Lawrence. The reasons for this variability are unknown, but may be
related to habitat selection, fee or spawning requir ents. The Sentinel and
ECNASAP maps do not show this variability trend and offer no consistent predictors for

catch sizes. This may be due to the sampling depths or gear of the trawls.

Offshore Sentinel data provided a « Tferent picture from LEK interviews which tend to be
based on inshore observations. In NAFO divisions 3Pn and 4R both ECNASAP and
Sentinel data show both A. lupus and A. minor in inshore (<200 m) waters and A.
denticulatus in offshore waters (>200 m). Harvesters reported 4. /upus most commonly in
waters 2 - 40 m, A. minor in waters 4 - 150 m, and 4. denticulatus in the deepest waters
from 100 — 350 m. In contrast, the CNASAP groundfish distribution maps show that in

other waters around Newfoundland wolffish are found in much deeper, offshore waters
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around Newfoundland. such as the Grand Banks and the northeastern shelf. Areas with
traditionally low populations of woli h did not have high enough catches of wolffish in
the past for a good comparison of tre 1s. In the Northern Gulf of St. Lawrence this lack
of observed decline has lead to questions of the legislation. Legislation is often perceived
by harvesters as a political move, offering little help to harvesters. National legislation,
necessary at a large scale, can lead to a local disconnect. While discrepancies between
science and LEK such as this 3 often due to the differences in scales (small scale of
inshore harvesters versus the larger scale of fisheries assessments), such discrepancies can
lead to local deviation from regulation, and mistrust of the science basis for large scale
regulation. Harvesters will follow ro ilations to prevent the penalties for disregarding
them. The inclusion of harvester LEK, through consultations and meetings. jointly with
an increasingly transparent scientific process would help the species at risk legislation
process by eliminating some of discrepancies between science and harvester

knowledge.
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program, or an individual or organization can request a listing. Once a petition is received
a service review is completed to assess whether the information given may warrant a
listing. If a listing is warranted funds are allocated support information reviews and

collection of new information [11].

In Canada, there has been owing governmental interest in the incorporation of
Aboriginal and local knowledge into the species at risk process, as well as input from
other kinds of stakeholders. To date, this has been done mainly in situations where policy
makers must take into account Aboriginal rights [12-14]. Where Aboriginal land claims
exist, the Minister will consult the relevant Wildlife Management Board and those
Aboriginal peoples affected. COSE  [C now has an Aboriginal Traditional Knowledge
(ATK) subcommittee to include ATK where available and applicable to species status
reports, but COSEWIC bases its decisions on available knowledge and lacks the
resources necessary to assemble A1 or other forms of local knowledge if this work has

not already been done.

Before the federal government makes a decision on the status of a recommended species.
Environment Canada distrit s the status report to stakeholders and posts the document
on the SARA public registry for 1 >lic consultation. All provinces and territories that
would potentially be affec by listing are also contacted by Environment Canada.
Consultations occur with tt e ( s potentially affected by a listing regarding the
social and economic impacts that cc  d result from|" ~ 1 species on the SARA list. Of
particular int st in these ¢ ultations is the identification of the benefits of adding each

of the species to the list relative to the potential impacts on these species and on society of

not adding them [7].

SARA is now fully implemented and has been effective since 2004 but the Species at
Risk process continues to be controversial. In April 2009, the David Suzuki Foundation,
in partnership with Ecojustice, En'  onmental Defence and Nature Canada. produced a

five year report card. In this they graded SARA’s listing practices, recovery strategies,
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as the porbeagle shark and the northern cod. have been excluded from the list by the

Minister due to social and economic considerations [ 18].

This paper draws on results from a multi-method case study of the wolffish listing process
and outcomes to compare stakeholder opinions on the wolftish listing process and draw
suggestions for future improvements to the listing process for marine fishes. It explores
key elements and changes in the listing process associated with the implementation of
SARA, changes in harvesters™ involvement with the pre- and post-listing of marine fish,
and western Newfoundland harvesters’ and others’ thoughts on wolffish delisting. It
draws on data from interviews w 1 key informants familiar with the listing of wolffish
both by COSEWIC and under SARA, an analysis of documents and publications related
to the wolffish listing and implementation of SARA, as well as existing research on the
SARA process. It also incorporates insights from semi-structured Local Ecological
Knowledge (LEK) interviews completed with - expert harvesters with an average of 28
years of fishing experience in area 4R on the west coast of Newfoundland in the Northern

Gulf of St. Lawrence and dockside dialogues with harvesters.

4.3 Methods

4.3.1 Key Informant Interviews

A consent form, detailing the re archers involved with the project, the funders,
community partners, the goa of and the larger Community-University Research for
Recovery Alliance project (www.curra.ca) with which this wolffish study is affiliated. the
confidentiality measures to be taken, the risks and benefits of the project and archival
deposit forms was developed for this project (Appendix K), along with an interview
schedule (Appendix L). Th : tools, along with a description of the proposed research,
were submitted for approval to the Interdisciplinary Committee on Ethics in Human
Research (ICEHR), at Memorial Ui rersity. The research design was confirmed be in

compliance with the Tricouncil ethics policy and the ICEHR approved the research.
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Following ICEHR approval we us¢ four sources including the recovery plan for the
northern and spotted wolffi  [19], the SARA public registry [7]. and suggestions from
two members of COSEWIC at the time of the listing, to compile a preliminary list of 13
names of people who had been part of the wolffish listing, post-listing, or related SARA
processes.  This list included representatives from the COSEWIC marine fish
subcommittee and from COSEWIC itself at the time wolffish were considered for listing.
Once the list was compiled. these individuals were contacted by email. The email
introduced the researchers and the :search. and explained that they had been identified as
someone who was involved with the wolffish listing process and/or had been part of
follow-up activities since the listing. They were asked if they would be interested in doing
a phone or face-to-face interview about their experience with the listing process, their
observations on what has I pened since, and the merits and possibility of wolffish

delisting in the future.

Between April and September 2009, eleven individuals were successfully contacted and,
of these, seven agreed to be inter :d. When individuals agreed they emailed back the
signed consent form. In the consent form, they were also offered the opportunity to
review and comment on a draft final report and to receive a copy of the transcript of their

interview.

Five of the | ticipating key infc 1ants were interviewed over the phone and two
participated in face-to-face © 2r ws. For each interview there were two researchers
present. Interviews were not audio :corded but detailed notes were taken during the
interview. The key informants were first asked about their involvement with the listing
process including how they t i1 blved and their role. They were asked for their
comments on the process and what involvement harvesters had in the process. Next. they
were asked about the listing of mari1  fishes in general and the data used for listings. Key
informants were also asked »out their knowledge and perceptions of the status of
wolffish in the Northern Gulf of St. Lawrence. Finally, they were asked about the

potential delisting of marine species. what a wolffish stock recovery would look like.
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what it would take to achieve it. and the merits and problems associated with the potential

future delisting of wolftish.

Of the seven key informants who were interviewed three were involved with the wolffish
listing under COSEWIC, two with SARA, and two with post-listing activities. Interviews

ranged from 0:30 minutes to 2:20 hours (mean = 1:19 + 0:36)

After each interview, the note were assigned a key informant interview number, dated,
and the initials of the interviewers were added. A master list containing names and
contact information for key informants and the corresponding interview number was
developed and is stored separately from the interview notes in a password protected file.
After the interview notes 1 cleaned up they were sent to the key informants for final

adjustments and sign oft.

4.3.2 Harvester Interviews

Twenty-one local expert fish harvesters were interviewed face-to-face during July and
August 2009. These interviews were completed in communities along the west coast of
Newfoundland. spanning from Rc anche to St. Paul’s (Figure 4.1). Expert harvesters
are defined in this study as individuals recommended by at least two sources (generally a
representative of the Fish Food and  lied Workers Union which represents harvesters in
much of Newfound d and I or, Canada and by other harvesters). Hi  est  were
also asked for additional names of people who. in their opinion. would be good to
interview. All additional names o | were already on the list of harvesters given by the
FFAW: no new names came up. See  1we (2010) for harvester sample results. Interviews

were done one-on-one with a researcher (Dawe) and assistant present.
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Harvesters were first asked to provide some basic background information including
information about their age, training, and fishing careers. They were asked to identify the
species of wolffish they had seen in their fishing career and then asked to discuss their
fishing history including species targeted. gear specifications, trends in catches, wolftish
characteristics, and fishing ground characteristics. Harvesters were asked to talk about
wolffish biology. abundance. and distribution on their grounds. Finally, they were asked
about their views on the listii  of wolffish and their experiences with wolffish and with
related conservation measures in their area since the listing. The responses to this last set

of questions are the central focus of this chapter.

Interviews were audio-recorded and transcribed. During preliminary analysis of the
transcripts. excerpts were broken down based on the following broad categories:
demographics, fishing history, listi  opinions and conservation. The information in the
interviews was coded into a series of { :r categories. the categories were used to create a

spreadsheet database and quotes were inserted into the relevant field or category.

4.4 Results and Discussion

4.4.1 Workings of the Wolf a1Lis g

The Atlantic wolffish was the rst of e three species of wolffish to be introduced to
COSEWIC for review in 2000. The marine fish species subcommittee in COSEWIC
reviewed the species status r ort and s rested that Atlantic wolffish be listed as
Threatened. This status report and recommendation was then sent to the main voting body
of COSEWIC. After much deliberati  Atlantic wolffish was listed as a species of
Special Concern in 2000. Of the three species, it was the most widespread and abundant
in Atlantic Canada. The stock status report was authored by O’Dea, a student at Memorial
University of Newfoundland and Labrador, and Haedrich [20] and was based on O’Dea’s
honours thesis. The report us¢ data { n DFO research vessel surveys conducted in

waters around Newfoundland and Lab “or between 1978 and 1994. Analysis of these

85






before introducing more controversial commercial species like Atlantic cod into the

process.

KI: For the Atlantic wolffish there was a directed fishery. the other two bycatch.
One of these was used as a test case, which is my opinion. Caught as bycatch and
the numbers have gone way « wn ... wanted to put [wolffish] on the table and see
if we could get a majority to say that we can list a marine teleost ... have the
camel’s nose into the tent.

Q: /nto cod?

KI: Yes. This was in my opinion thc way the wolffish listing went.

(Key I hrmant interview #3)

4.4.2 Listing process Pre- and Po SARA

Prior to the implementation of SARA in 2003, a species listing under COSEWIC had no
legal ramifications in Canada; the list appeared as public documentation only [3-4]. While
species listed under COSEWIC were usually granted special considerations by provincial
and territorial governments [3. 23], no such considerations were given to woltfish by
DFO. There were no consequences for the fishery or stakeholders if the species were
harmed as a result of the COSEWIC listings in 2000 and 2001. This changed with the
implementation of SARA in 2003.

SARA brought stakeholders «d > der public into the listing process. Members ot the
species subcommittees and the vo g body of COSEWIC assess potential species at risk,
using the best available science to ¢ te a listing, If the Minister of Environment accepts
a Threatened, Endangered. or Extir; ed listing of a marine fish species. legal protection
is immediately established [1]. This has immediate consequences for any fisheries and
fish harvesters that _ tentially catch a listed species. When COSEWIC gives a listing
recommendation to the CESCC and  : Minister of the Environment, the latter is required
to do a socioeconomic analysis of the potential impacts involving public and stakeholder

consultations, prior to accepting the recommendation [24].
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4.4.3 Post-listing Activities and the Listing of Other Marine Fishes

The lack of awareness of SARA. a g both harvesters and the general public, spurred
the coordinators of the Act to use the wolftish listing as a way to help stakeholder groups

in marine fisheries, including fish harvesters, become awarc of SARA.

KI: We had to present this decision. present SARA. and what SARA stood for; it
had not been declared at that time, it had not become the law of the land. [We had
to] prepare to make SARA known, particularly to the fishing community, and to
explain why the wo ish had been listed, why it had been selected, why it was
considered a species of special concern or threatened. (Key informant interview
#1)

Considerable resources have been invested in wolffish science and management since the
three species were listed u er S/ A. There has been widespread publicity about the
listing and about wolffish; harves have been educated in ways to return live wolffish
to the water without harming themselves or the fish. SARA coordinators. DFO, and the
FFAW union have participated in meetings, supported the development of information
cards and posters, training on rel¢ e methods (Marine Institure-MUN, DFO, FFAW) was
provided to some large fishit com 1y crews, and a wolffish stewardship DVD [27] was
created by Intervale Associates a grant from the Government of Canada Habitat
Stewardship Program for species at sk. A recovery plan has been developed [19] and

there has been more dedicated wolffish scientific research [28-31].

By examining which methods of education and publicity have been most effective,
conservation methods can evolve for future listings. Many harvesters stated that the
increased education that came with | »st-listing conservation projects has increased their
knowledge of wolffish; many have come out with a better appreciation for the species and

for the Act.
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The increased knowledge and appreciation of SARA is an improvement from 2003 when
the listing became public knowledge. Harvesters were taken by surprise by the increased
regulations. Wolftish were a “rather obscure fish, not much fished™ (Key informant
interview #5). When asked about their opinions on the wolffish listing today. harvesters
reported that they agree with the listing of northern and spotted wolffish (n= 12), but not
with the Atlantic wolffish listing (n=14). Nine harvesters were neutral on the listing of

northern and spotted wolffish, and seven were necutral on the Atlantic wolftfish listing.

While there are members of the federal government who agree with the listing of
wolffish, there are some members who hold the opinion that there is no need to list
wolffish, or to even look at marine hes in general from a species at risk point of view.
For both commercial and non-cc mercial species, they argue there is a federal agency.
DFO. in charge of managing marii fish populations and ranges. In addition, there is
doubt that the current species at risk system can work to protect marine populations. This
stems from the idea that the proxy criteria for listing a species, taken from [UCN

guidelines. do not encompass marine fish species:

KI: There will be a large s¢ nent of opinion that says that these criteria do not
capture marine fish species ... can’t apply the proxy criteria to marine fish species
because they don’t behave that way. ... My opinion tends to ¢ ee with the idea
that marine fishery : :s are outside the mandate of COSEWIC. (Key
informant interview #3)

On the other side there is the opinion that this argument doesn’t stand up.

KI: If parliament felt that e fisheries act and the oceans act were sufficient
legislative tools for recovery of marine fish parliament will have excluded marine
fish- the fact SARA inc es all of these species is testimony to the fact they
didn’t think that. (Key informant interview #7)
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interviews that populations have not decreased heavily. When comparing present catch
rates to past catch rates, out of 21 interviews, seven harvesters reported no change and 12
reported increased catch rates of A. lupus over their careers (mean = 28 years). Three
harvesters from Bay of Islands to St. Paul’s reported reduced numbers in their catches for

A. denticulatus and A. minor.

The dive :nce between harvester LEK and fisheries science on wolffish does not seem
to have resulted in a backlash, among harvesters. against the listing. One reason for this
may be that the listing has had li 2 negative impact on fish harvesters. For harvesters in
Newfoundland and Labrador only two of the three species were landed and sold as
bycatch; there is no directed fishery for wolffish. Wolffish were not species of

consequence.

Though there is little resentment from harvesters for the wolffish listing there remain
potential risks for harvesters wh ¢ spotted and northern wolffish incidentally. While
Atlantic wolffish can be car 1t (up to 200lbs or 10% of a harvester's daily catch), the
Threatened designation of the other two species results in legal consequences for
harvesters who are found to have these _ :cies onboard. In April 2010 a harvester in
Newfoundland was fined $5.000 for possessing two spotted wolffish {32] due to the
inexperience of his crew in visually identifying the individual species. Future

prosecutions such as thisn sv arvester opinion against the listing.

Since the wolffish listing there has been a greater push to include harvester LEK in the
COSEWIC and SARA process¢ assessment and listing, especially with regards port-
listing conservation activities. The main tool for wolffish conservation to date has been
the use of live release methods for wolffish survival in fisheries that they are caught in as
bycatch [30]. The live rele  methods came from consultations and onboard observations
with harvesters who provided scientists with methods to reduce the impact on live

populations and thus drew upon their local knowledge.
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4.4.5 Future Delisting of Wolffish

The recovery of a species at risk is arguably the most important goal of species
conservation legislation. Within SARA. the recovery of a species results in the removal of
the species from the national list, or delisting. Recovery implies that population numbers
have increased. ranges have expanded, and critical habitat i1s sufficiently protected to
ensure a species is no longer at risk. Acceptable population increase. range expansion, or
critical habitat protection are determined in the recovery plan of a species. and are unique
to each species. Recovery plans have to be completed within five years of a species being
placed on SARA. To date there has been little work done on delisting terrestrial species
listed under SARA and no work ne with regards to marine species [23]. This problem
is compounded by a lack of recov s plans completed for species at risk on time, and

therefore a lack of criteria establi ed for delisting.

Delisting criteria for a species at risk must include clear cut requirements. such as a
population threshold or range expansion, and a timeline for these requirements. Some key
informants reported that these requirements are not as extensive as they could be. They
suggested that recovery goals shoul not only focus on population size or distribution but
should also look at the entire habi  and a species’ life history traits, such as fecundity

and biology.

Q: What would a recovery of wolftish look like?

KI: I think it would have to include a look at use of the area where the wolffish
are found...population nun rs, ages found now, where is the distribution taking
place. location sites, and the use of these location sites. (Key informant interview
#1)

No delisting requirements or timelines were laid out in the wolffish recovery plan,
Recovery Strategy for Northern ffish (Anarhichas denticulatus) and Spotied Wolffish
(Anarhichas minor), and Manage.  nt Plan for Atlantic Wolffish (Anarhichas lupus) in

Canada, in part due to a lack of scientific data. There have been no studies on wolftish
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recruitment or age classes currently in waters around Newfoundland and Labrador.

Without these data it is impossible to establish concrete guidelines for recovery.

Recently. the issue of delisting a | :cies prematurely has been raised in the case of
wolffish. Key informants reported a push from the Fisheries Resource Conservation
Council (FRCC) to delist wolffish. If wolffish were to be delisted before a full recovery
had taken place, or the data were accurate it could potentially lead to a second population
crash.

KI: The biggest problem would be if it were de-listed before it should be if the
data were not accurate, well-done, etc. My hope is that the knowledge that is
required will be there. If not, it will just spiral down again and it will be more
difficult the second time around. (Key informant interview #1)

A delisting needs to be an open. tre parent. credible process for scientists, government,
and harvesters. This would require | nning and open discussion but it appears as though

nothing has been done in this area to date.

Delisting, to be workable, has to be in reference to the decline that brought about the
species at risk listing. One issue is listing an entire species when declines have not
occurred throughout the species range. If data show no decline in part of the range, or in a
definable population, then should the listing for the species apply in that range or that
population? For wolffish, the listi  was based on a large area. Analysis of fisheries
science data and harvester LEK shows that, in the northern Gulf of St. Lawrence, the
pattern of decline seen does not  tch the decline used in making the listing for the
species [33]. Catch per unit effort ¢  a for the Gulf of St. Lawrence shows that catch rates
have declined sufficiently for all three species to warrant the Special Concern and
Threatened listings. but these decli s were based off low catch rates and potential peaks
in population sizes. Unfortunately, there is no evidence of specific populations or
individual gene pools for either of e three species of wolffish in North Atlantic waters

[28]. In the absence of identifial pulations, recovery targets must remain large scale.
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Unquestioning acceptance of public opinion as LEK can lead to the inclusion of
stakeholders with personal and political agendas in the listing process. While it is
important to include all beneficial information 1to the process, it is important to avoid
endless debate. The ongoing controversy over the assessment of marine fishes shows
issues with the cohesiveness of the process. A symmetrical treatment of both scientific
and local knowledge is needed in order to use LEK to its fullest extent in the species at
risk process. Claims about LEK need to be supported with data. Symmetrical treatment
would require that there be some resources to systematically collect LEK. Chapter 3
makes the case that, with criteria in place to assemble and apply LEK, stakeholder
consultations can, in some cases. strengthen species status reports, thereby strengthening
the SARA process. However, the current process puts LEK at a disadvantage because it
equates LEK with any claims fishermen or representatives might make in a meeting,
encouraging the perception that LEK is thinly veiled self interest dressed up as

knowledge. Symmetrical t itment of LEK and the implementation of a systematic

collection strategy for LEK woul require some amendments to the SARA process.

To date little attention has been paid to delisting of species at risk, which is arguably the
most important goal of species cor  vation. Without delisting requirements or timelines

set up in a species recovery plan it is impossible to establish concrete guidelines for

recovery.
Finally, there is evidence in th earch of value in the wolffish listing process. The
increase in stewardship and the gement of harvesters in the SARA process has

stemmed from the introduction of SARA and wolffish by coordinators into communities
in Newfoundland. These will nportant stepping stones for future listing of marine

fishes and for future harvester involvement.
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5. Evaluation of harvester LEK, fisheries stock assessment data, and key informant

interviews for the wolffish listing under the Species at Risk Act

This chapter will bring toget 't the results and conclusions of the previous chapters. This
multi-method study used an analysis of stock assessment data for the Northern Gulf of St.
Lawrence, supplemented by on-board observation and semi-structured interviews with
Northern Gulf fish harvesters. These data were used to compare knowledge on wolffish
biology. biogeography, and population trends. This study also documented commercial
harvesters® Local Ecological Knowledge (LEK) in area 4R to see whether there are ways
it might be able to contribute to augment the scientific information available for
evaluating stock status and for understanding harvester response to and engagement with
the species at risk process. In addition it used a review of existing documents and key
informant interviews to understand how w:¢ Tish came to be listed. to capture the

perspectives of a diverse set of s .eholders on the listing process. and on de-listing.

5.1. Comparing Fish H: este Knowledge and Scientific Stock Assessment Data

Harvester reports of wolffish biology in the Northern Gulf of St. Lawrence were
concurrent on several aspects with published literature from Newfoundland and Labrador
and Northeast European waters, stock assessment data from Newtoundland. mobile
sentinel data from the Nortt 1+ C f, and onboard observations from the Northern Gulf.
Harvesters reported ot -vations on wc fish biology. abundance trends. and

biogeography from their fisheries.

Results from LEK interviews and onboard observations on wolftish life history showed
how harvesters visually identify wolffish in the field using the same methods as those for
scientific studies. Harvesters reported the opportunistic nature of wolffish feeding. They
reported wolffish being caught in lobster pots, crab pots. and on longlines going after bait
fish, though for the more inshore species A. lupus and A. minor, fish is a very small

proportion of their diet. In the LEK interviews harvesters also reported seasonal

100




distributional changes of wolffish over the course of their fishing seasons (April to
September). They reported when in the fishing season wolffish were first found in their
gears and when they seemed to ‘disappear’. These trends correspond with wolffish
reproduction seasons. Offshore stock assessments are unable to pick up these trends due
to the different spatial and 1 »w temporal nature of the surveys. In addition there have

been few published findings on seasonal trends.

Results from abundance trends and biogeography in harvester interviews, along with
onboard observation, stock asses ent data from research vessel data, and mobile
Sentinel data show that the ra1 : for all three species in the Northern Gulf of St.
Lawrence does not go further north than Port aux Choix. This can be attributed to the
influence the Labrador Current has on the waters of the Strait of Belle Isle. Wolffish are
restricted to the warmer waters fur r south of the Gulf. Harvesters also reported that the
majority of wolffish caught in tore fisheries were adults (>55 cm). In contrast,
juveniles were mainly caught in offshore mobile Sentinel surveys. This difference can be
explained by a separation by depth of adults and juveniles during summer months, or by

offshore sampling methods.

The concurrence of these observations. the lack of major inconsistencies. and the degree
of complementarity show that sci ce and LEK can be used conjointly in the area. This
study shows that, for future asse ient and monitoring of marine species at risk, LEK
and science can be used conjoi y to examine a species. The spatial and temporal scales
of LEK and science do not cc itely overlap, but can be used together to examinc a

broader range of both scales.
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5.3.

Future Work

Future scientific studies should further investigate wolffish biology and abundance trends

in the field with help from harvesters. Specifically, future studies should centre around:

(OS]

Continuation of interview and feedbar  sessions builds trust and capacity for
communication.

Inshore sampling of wolffish using catch and release methods or tclemetry from
April to September to track seasonal changes. Working with harvesters who
already know when wolffish appear and disappear in their gears gives a starting
point for research. Know ge of seasonal distributions may give areas for
protection during the fishing season.

Inshore and offshore sampling with nets of a range of mesh sizes to determine
length and size frequencies would help get a better understanding of size
distributions.

A continuation of interviews with key informants involved in the COSEWIC and
SARA listing process to more extensively examine the process of listing for future

listings of marine fishes.
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Appendix A: Decline of a. population size; b and ¢. CPUE of three wolffish species in
Newfoundland based off RV data from Newfoundland waters only. In all graphs. the
straight/dashed line above is the COSEWIC endangered criterion for each species (50%
decline). (O’Dea and Haedrich 2000; O’Dea and Haedrich 2001a; O'Dea and Haedrich

2001b)
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Participation in this part of the research is free and voluntary. You may refuse to
participate or answer any specific question. You are also under no obligation to explain
your answers : 1 can leave the study in the future if you change your mind about
participating. If you decide to leave the study, the notes taken during the trip will be
destroyed.

The list of harvesters participating in this part of the research will be kept confidential and
your name or vessel will not be used in any presentations reports or publications resulting
from this research. That said, other harvesters from this area will know who 1 fished with.

Each interview will be assigned a number and the list of names. corresponding numbers
and contact information will be kept in a separate, secure cabinet, away from the
interview transcripts. The GPS coordinates of bycatch in your fishing grounds will be
kept confidential and will only be published in combination with coordinates collected
from other harvesters to hide the lo  ion of your grounds. Only the information on
wolffish location will be used

We don’t think there are any risks  you associated with allowing me to accompany you
on one or two trips. As a student of Memorial University, I am covered by the
University’s insurance. | should indicate, however, that this insurance coverage will not
be valid if I am injured helping you sh so unfortunately [ will not be able to help out
during the trip.

By participating in this project, you can contribute to the overall knowledge base for
understanding and managii  wolffish in the Northern Gulf.
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PARTICIPANT CONSENT FORM FOR OBSERVATION ON-BOARD FISHING
VESSELS

[ have had the purposes of this research and the benefits and risks to me
explained clearly Yes/  No

I realize my participation is voluntary and I am free to withdraw from
this study at any time. Yes/ No

[ hereby consent to participate in this study. Yes/ No

[ would like an opportunity to review and comment on a draft final report
from this study Yes/ No

Iwould ] =toreceive a short sumr -y of the study findings Yes/ No

If yes: my email address is

If no email: my regular mailing address is

Name of participant Signature of participant Date

Name ot Kesearcher Signature of Researcher Date

This research is being sup  ised by:

Dr. Barbara Neis

Department of Sociology, Memorial University
bneis@mun.ca

(709) 737-7244

Please feel free to contact her if you have any questions.

The proposal for this research has been reviewed by the Interdisciplinary Committee on
Ethics in Human Research and found to be in compliance with Memorial University’s
ethics policy. If you have ethical concerns about the research (such as the way you have
been treated or your rights as a participant), you may contact the Chairperson of the
ICEHR at icehr{@mun.ca or by hone at (709) 737-8368.

107




PARTICIPANT CONSENT FORM FOR OBSERVATION ON-BOARD FISHING
VESSELS

Third Party Witness (where necessary and available)

[ have witnessed the researcher named below explain the research project and the
contents of this consent form to the participant and I am satisfied that the participant
understands the consent form and is aware of his/her rights with respect to participation in
this interview.

Name of 3" Party Witness Signature of 3" Party Witness Date

On behalf of Memorial University:

Name Signature Date
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Appendix C
PARTICIPANT CONSENT FORM FOR INTERVIEWS WITH LOCAL FISH
HARVESTERS

| am a graduate student at Memorial University. This research is a part of my
Master’s project. The research is part of the CURRA (Community-University Research
for Recovery Alliance) initiative. CURRA is funded by funded by the Social Sciences and
Humanities Research Council in Ottawa and involves researchers in both the natural and
social sciences from Memorial University. A number of community partners are also
involved with the CURRA project. These partners included the Fish Food and Allied
Workers Union, the Department of IFisheries and Oceans. Intervale Associates (Kathleen
Blanchard) and the Integrated Coastal Zone Management Initiative.

The purpose of the researc is to learn more about wolffish in this region, to
identify any lessons we can learn from the wolffish experience about the listing process.
and ways to improve it.

The goals of my Masters research are:

5. to explore the things that led to the listing of three species of wolttish
under the Species at I ;k Act in the first place;

6. to find out more about what has happened since wolffish were listed and
the consequences of the listing for local fish harvesters;

7. to learn more about wolffish in the Northern Gulf of St. Lawrence; and .

8. to discuss with ditferent groups the likelihood and pros and cons of a
future de-listing.

For this part of the thesis. | am interviewing expert active and recently retired
harvesters with many years of experience fishing in the Northern Gulf. The purposc of
these interviews is to gather any insights local harvesters can provide about the
distribution and behavior of the three species of wolffish in the Northern Gulf of St.
Lawrence. trends in abundar ~ and ~ out the influence the listit  of wolftish under the
Species at Risk Act has had on local fishermen. I will use this information in combination
with an analysis of DFO rese ch vessel survey data and some on-board observations of
wolffish with harvesters to improve our knowledge of wolffish in this region.

If you consent to participate in this interview, | will ask you a few questions about
yourself- how long you have fishe education. etc. I will then ask you to tell me about
your fisheries, when you started fishing tulltime, and about your observations of wolftish
in those fisheries. | will ask you to hi » me locate your fishing grounds when you first
started fishing. where you saw woltfish in your gear on those grounds and where vou did
not on a chart. [ will then ask you about your fisheries in the last few seasons vou fished.
any changes in the fisheries. and your observatic s about wolffish on your fishing
grounds in those fisheries. We will use the chart again for this piece of the interview. |
will also ask you about your knowle:" 2 of the listing of wolffish under the Species at
Risk Act. how this listing has affecte  vou and other fishermen you know. your opinion
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A. minor 1.56 Light grey and 97
vellaw_ dark spots

A. 1.47 miottied dark 92

denticule. 5 colouration

A 1.8%* Mottled dark 94

donticylatus colouration

A. 1.6* Mot :d dark 106

denticulc colouration

A. 1.65 Mottled dark 105
| donticulatuc colouration

A. 1.78 Mottled dark 97

denticulatus ~slouration

* wolffish observed on the side of the vessel from atar
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