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REPORT OF SCIENTIFIC COUNCIL

7-21 June 1995

Chairman: H. Lassen ' : Rapporteur: 7. Amaratunga
. PLENARY SESSIONS

The Scientific Council met at the Keddy’s Dartmouth Inn, 9 Braemar Drive, Dartmouth, Nova Scotia, Canada
“during 7-21 June 1995, to consider the various matters listed in its agenda (Appendix V).

Representatives attended from Canada, Cuba, Denmark (in respect of Faroe Islands and Greenland),
European Union (Denmark, France, Germany, Portugal, Spain and United Kingdom), Japan and Russian Federation,
and an observer from United States of America. The Assistant Execulive Secretary was in attendance.

The Executive Committes met prior to the opening session of the Council, and the provisicnal agenda and
work ptan were discussed in relation to the new structure and work distribution of the Scientific Council and its
Committees.

The opening session of the Council was called to order at 1015 hours on 7 June 1985,

The Chairman welcomed everyone to the second year at this venue for this meeting. The Assistant Executive
Secretary was appointed rapporteur. The Council reiterated its standing invitation to the USA, welcoming S. Wigley,
National Marine Fisheries Service, Woods Hole, as an observer to this meeting. The Council noted the Angolan
scientists who had requested to be observers at the June 1994 Mesting, had subsequently visited the Secretariat.

The Council was informed by the Executive Secretary, that in accordance with Rule 2.3 of the Rules of
Procedure with respect to proxy votes, he had received authorization from Estonia, Latvia, Lithuania and Norway to
record their abstentions during any voting procedures.

The Council reiterated that any public releases of the Smentmc Council deliberations could onIy occur when
the adopted Scientific Counci! report of this mesting was available to Contracting Parties.

In mtroducmg the provisional agenda the Council noted that the Joint ICES/NAFO Working Group on Harp
and Hooded Seals, as requested by the Scientific Council was currently in progress and the report of its deliberations
would be ready for review by the Council on Friday, 9 June 1995.

Matters referred to the Working Group by the Council would be contained in the Working Group Report which
will be issued as a Scientific Council Summary (SGS) document.

The provisional agenda was adopted as presented (see Appendix V).

The Chairman's proposal to appoint a Nominating Committee composed of M. Stein (EU-Germany) and A.
Vazquez (EU-Spain) was accepted for the purpose of nominating officers to the Scientific Council and the Standing
Committee on Research Coardination (STACREC).

in introducing the plan of work, the Chairman described the approach being taken by the Council at this
meeting, in accordance with the decision made in 1994 on the recrganization of the Scientific Council. He outlined
that STACFIS will fulfil its role as the body which will conduct the assessments, while the Coungil will address the tasks
of developing prognoses on those assessments, and providing advice and recommendations. Accordingly, the
STACEFIS report will contain the assessment results and that report will be presented for consideration by the Council.

The Chairman noted that NAFO has had a difficult and busy time over the last year but the Scientific Council
would have no_difficulties in accomplishing its work, keeping in mind at all times the Council's task of providing
objective scientific advice. The Chairman encouraged members to keep on track with discussions limited to scientific
issues in order to complete the job at hand.
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The Chairman infermed the Council that having considered the workload anticipated at this mesting, he had
informed the Chairman of the Fisheries Commission that the Council could not address any requests that may come
from the Fisheries Commission Meeting of 7-@ June 1995, and any such requests would be deferred to the Scientific
Council Meeting of September 1995,

The session was adjourned at 1045 hours on 7 June 1995, -

The Council recanvened at 0900 hours on 14 June 1995 to review arrangements for future Special Sessions
and Scientific Council meetings. It was agreed that the Chairman would convene a Working Group to draw up plans
for the 1996 Special Session, and chair the Steering Committee to draw up guidelines for the 1997 Symposium.-

The Council then reviewed the Summary of the Report of the Joint ICES/NAFO Working Group on Harp and
Hooded Seals, relevant to the request for advice from Denmark (Greentand). The proposed text was adopted as
reported in Section X of the Council report. )

The sessicn was adjourned at 1010 hours on 14 June 1995.
The Council met again during 17-21 June 1995, to address all outstanding matters in the agenda.

The concluding session was convened at 1100 hr on 21 June 1995. The Council considered and adopted
the Reports of the Standing Committees STACFEN, STACFIS, STACREC and STACPUB.

The Council then considered and adopted the Report of the Scientific Council of this meeting of 7-21 June
1995, noting minor changes as noted would be made by the Chairman and the Assistant Executive Secretary.

The meeting was adjourned at 1210 hr on 21 June 1995.

The reports of the Standing Committees are appended as follows: Appendix | - Report of Standing Committee
on Fisheries and Environment (STACFEN), Appendix Il - Report of Standing Committee on Fishery Science (STACFIS),

Appendix Il - Report of Standing Committee on Research Coordination (STACREC), Appendix IV - Report of Standing
Committee on Publications (STACPUB).

The Agenda, List of Research (SCR) and Summary (SCS) Documents, and the List of Participants of this
meeting are given in Appendix V, Vi and VI, respectively.

The Council's considerations on the Standing Committee Reports, and the other matters addressed by the
Counci! follow in Sections [I-XIV. The recommendations from this meeting are listed in Annex I.

Il. FISHERIES AND ENVIRONMENT (see STACFEN report, App. |)

1. Review of the Terms of Reference of STACFEN

The Council welcomed its first report of STACFEN, and extended its support to this Standing Committee to
ceontinue to improve in the knowledge pertaining to the effects of the envircnment on fish stocks and fisheries.
Partly as a vehicle for integrating environmental studies with the fish stock assessments, the Scientific Council
planned a workshop for September 1996, see section VII.2.

2. invited Lecture on Remote Sensing

The Council noted that STACFEN was provided with a general overview of the marine remote sensing by A.
Thomas from the Atlantic Centre for Remote Sensing of the Oceans (ACRSOQ), Bedford, Nova Scotia.
Numerous applications of remote sensing using satellite imagery, primarily from the NAFO area were
discussed. These included examples of atmospheric and oceanic variables. Remote sensing is also used
to detectbiological infarmation: e.g. measurement of chlorophylt concentration and phytoplankten production.
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The Council found that invited lectures are a useful tool to draw the Committee's attention to current
environmental issues, and encouraged the STACFEN Chairman to continue this practice.

Review of Environmental Studles In 1994

The Councit noted that ten documents dealing with environmental issues were reviewed. Extremely cold air
temperatures {monthly mean anomalies of up 1o -6K) were observed in winter off West Greenland while above
normal air temperatures persisted in the summer at Egedesminde, but were near normal at Nuuk. Similar cold
conditions in winter were observed in 1993 and during most of the previous decade. The cold winter was
responsible for below normal annual mean temperatures in the region and continued the cooling trend at
Nuuk at West Greenland which began in the 1960s. A cooperative Canadian/German study presented the
seascnal variability of the hydrographic properties off West Greenland using an analysis of historical data
collected between 1920 and 1988. The time of the monthly mean near-surface salinity minimum occurred
progressively later from south to north aleng southwestern Greenland, in August off Cape Farewell to October
in the Davis Strait region. This salinity minimum reflected ice melt off East Greenland which was advected
northward along West Greenland by the residual current. A nerthward velccity of approximately 0.16 m/sec
was estimated from the timing of the salinity minima along the coast, which closely matched that of the
observed speeds over the shelf.

The summertime area of the Cold Intermediate Layer (CIL) across the Newfoundland Shelf returned to near
the long-term mean during 1934 at Bonavista but remained above normal on Hamilton Bank and on the
Grand Bank. The vofume of CIL waters (subzero temperatures) has been slowly decreasing since 1991. A
significant south to north temperature gradient (warmer in the nerth} within the CIL was believed 1o be a resuit
of the insulating effect of the winter ice cover. ‘

Russian studies compared the near-bottom temperature, salinity, nutrients, circulation and zooplankton to
silver hake catch distributions. The feeding and prespawning silver hake were on the warm side of the
shelffslope front,

Overview of Environmental Conditlons In 1994

The Council noted the presentations of the annual overview paper based on several long-term oceanographic
and meteorological data sets, as well as summarized resuits from available research documents. The
overview presentation reported extremely cold air temperatures were again observed over southern Labrador
and Newfoundland in winter, due to intensification of the atmospheric circulation pattern as indicated by a
strongly positive North Atlantic Oscillation (NAO) index. Air temperatures warmed to above normai values
during the summer and autumn although the annual means remained slightly below normal.

Below normal temperatures were observed throughout mest of the water column at Station 27 in winter and
in the deep waters during the entire year. The latter continued a trend that has lasted over ten years. By
the summer, however, temperature of the surface waters had increased upwards of 2K above normal,

Cold waters continued in the 50-100 m depth range over the Scotian Shelf and in the deep waters of the
northeastern Scotian Shelf. The negative anomalies in some ragions were near to those recorded in the
1960s. The decline in temperature had begun in the mid- to late-1980s but the 1995 temperatures again
appear to be on the increase, .

Warm conditions were observed throughout most of the Guif of Maine during 1994. Increases in salinities
at the mouth of the Bay of Fundy provide evidence that this warming was due to an increased influence of
offshore slope waters.
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. FISHERY SCIENCE (see STACFIS report, App. 11}
1. Opening

The Council welcomed the report of STACFIS. The Council noted that, unlike in previous years, STACFIS at
this meeting was referred the task of the review of stocks and requested to report on the assessment results.

2. General Review of Catches and Fishery Activitles’

The Council welcomed the review STACFIS undertock on the first day of the mesting to estabiish the
accepted catches for consideration in the assessments, as it was noted that the estimates of nationat catches
for 1894 from various sources showed discrepancies.

The Council was again concerned that STATLANT 21A data were not available frem all Contracting Parties
to allow a general review of fishery trends. The Council agreed that this analysis would not be done during
this meeting, expressing concerns that the unavailability of these data hampers satisfactory progress in the
stock assessment work.

3. Review of Recommendations from 1994 Meatings

The Council recognized that relevant recommendations were reviewed by STACFIS and addressed where
possible,

4, Stock Assessments

It was noted that STACFIS evaluated the states of stocks referred to it by the Council. The assessment
reports are given in the Report of STACFIS in Appendix Il. The summaries and the conclusions of the
assessments, on a stock-by-stock basis, are presented in Section X of this report along with. other
management advice as requested by the Fisheries Commission and the Coastal States,

5. Ageing Studies

STACFIS conducted discussions on ageing of silver hake and on the exchange otoliths of Ametican piaice
and Greenland halibut.

The Council asked the Secretariat to keep members of the Scientific Council informed an the workshop on
ageing of recfish to be held in Bremerhaven late in 1995, once the dates for that meeting have been
announced. .

8. Gear and Selectivity Studies
The Council noted that a significant amount of information on selectivity of trawls fishing for Greenland halibut

had been presented. The Councll noted that these data will be essential for formulating the responses to the
requests from the Fisheries Commissicn from its meeting of 7-9 June 1995 (FC Doc. 95/4).

IV. RESEARCH COORDINATION (see STACREC Report, App. lI)

1. Opening
The Council welcomed the report of STACREC, observing that matters referred by t.he Council were
addressed.

2. Fisheries Statistics
a) Progress Report on Secretarlat Activities In 1994/95

The Courncil noted that although some improvements were observed, there were still difficulties in
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the timely acquisition of STATLANT 21A reports, which are vital for production of several documents
necessary for the annual June assessments meetings.

The Council was pleased to note that scme of the outstanding data from EU-France and France (SP)
have been received recently, and agreed to include them in publication of the Statistical Bulletin.

The Council noted steps were being taken to improve the format of reporting statistics in the
Meeting documents.

The Council agreed with STACREC concerns that there had been a persistent divergence in recent
years, between the ‘official’ catches reported in STATLANT forms which are pubtished in the Bulletin
and those available from other sources which are used in assessments. The Council agreed that
metheds should be pursued to document the process used to derive catches used in the
assessments, and how these catch figures should be recorded in statistical publications.

Report of the 16th Sesslon of CWP and Preparation for the 17th Session

The Council accepted the review done by STACREC on the Repart of the 16th Sessicn of CWP, and
endorsed the view that NAFO has a long history which other internaticnal bodies of CWP can draw
upon.

The Council endorsed the recommendation that the Assistant Executive Secretary attend the ad
hoc consultation planned for July 1996 in Rome. The Council also endorsed the recommendatlon
that NAFO should work to ensure that CWP meetings of regional interest be held as needed.

The Council noted that the proposed venue being considered for the 17 Session of CWP was
Hobart, Australia. An alternative is EUROSTAT office in Luxembourg. The Council endorsed the
recommendatlon that the Chairman of STACREC and the Assistant Executive Secretary should
attend, and concurred that with advanced planning and the use of discount airfares, the cost of
participation at either site would be similar.

Council noted the 2nd World Fisheries Cangress will be held 28 July-2 August, 1996, in Brisbane,
Australia, and agreed it would be valuable if a presentation was made to that meeting describing
the long and relatively unique experiences of NAFO (and ICNAF). It was felt that such a
presentatior would enhance NAFQ's image and would be valued globally, particularly in the
management of high seas fisheries. The Council endorsed the recommendation that the World
Fisheries Congress meeting be brought to the aftention of the General Council and Fisheries
Commission and propose that there be attendance as well as a presentation describing NAFO's
experiences.

Blological Sampling

The Council noted that the Provisional List of Biolagical Sampling for 1993 was prepared by the Secretariat
(SCS Doc 95/11). Data from commercial fisheries pertinent to stock assessments were also tabulated, and
National Representatives reported their sampling programs for the 1994/95 commercial fisheries to STACREC.

Biological Surveys

a)

Report on Activities in 1994

The Council noted an inventory cf bialogical surveys conducted, and a more detailed account of
the survey data available for 1994 relative to their stocks, was tabled by National Representatives
and Designated Experts.

Surveys Planned for 1995 and Early-1996

The Council noted an inventory of biological surveys planned for 1995, as submitted by National
Representatives and Designated Experts, was compited by the Secretariat,
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c) Review of Stratification Schemes

The Council was pleased that the revised stratification scheme presented at STACREC by Canada
in June 1934 was being used by Contracting Parties, and copies of the charts as needed would be
supplied to the Secretariat.

d) . Coordination of Surveys

The Council acknowledged the STACREC decision on the need to coordinate research surveys.
The Council addressed issues regarding a synoptic survey for Greenland hafibut throughout its
range of abundance in response to the request by the Fisheries Commission. The Council endorsed
the recommendation that parties interested in a synoptic survey for Greenland halibut meet and
formulate such a plan.

5. Non-tradlticnal Fishery Resources in the NAFO Area !

The Council agreed with STACREC as to the lmponance of maintaining adequate statlst!cal records and
sampling, where possible, for non-traditional species such as skate and wolffish.

The Council endorsed the recommendation that analyses of distribution and abundance of non-traditional
species be conducted for the extensive survey databases and the results presented at the June 1996
Scientific Council Meeting.

8. Other Matters
a) List of Fishing Vessels for 1992

The Cauncil reiterated the STACREC reguest that National Representatives should ensure that their
reports for the triennial publication of List of Fishing Vessels for 1992 were forwarded to the
Secretariat.

b) List of Tagging Activities

The Secretariat compiled a list of tagging activities in 1995 (SCS Doc. 95/7). Representatives were
requested to check the list and report errors and omissions.

c) Update of Information on Conversions Factors

The Council noted that conversion factors compiled by FAO (FAQ Circular Letter 847) were tabled.
The factors were derived for conversion from product weight to equivalent whole fresh weight. New
product development would require special studies to establish conversion factors. These
conversion factors would not be appropriate to convert product weight through a weight-length
relation 1o fish length.

d) Pilot Observer Program

The Council noted cencerns raised by STACREC as to the implications of 100 % observer coverage
on national sampling programs. The importance of maintaining national sampling programs was
reiterated noting that the observers in the Pilot Observer Program were trained for enforcement
purposes and may lack the expertise required to collect biological samples. The Council noted that
these data would potentially be valuable for assessment of fish stocks and urged national
representatives through their naticnal offices to get access to these data,

e) - ~ Other Business
Some flounder catches taken by Korea and Canada (Scotia Fundy Region) have been reported as

flounder unspecified. STACREC requested the Secretariat to determine from Korea and Canada if
information was available to break down these catches into species items,
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V. PUBLICATIONS {see STACPUB report, App. IV)
Opening
The Council welcomed the report of STACPUR, noting its standard matters were addressed.
Review of Scientific Publications

The Council was pleased to note Journal Vol. 16, containing 7 misceilanecus papers and 3 notices was
published in July 1994, Further it was noted that Journal Vol. 17 containing an Introduction, & papers
presented at the November 1990 Canada-USSR Meeting on Capelin and 2 notices (77 pages) was published
in October 1994, :

The Council also noted Studies No. 21, containing 10 papers on Northern Cod and 3 notices was published
in December 1994, and Studies No. 22, containing 6 miscellaneous papers, 1 notice and 1 obituary was
published in May 1995,

The Council was pleased that 5 misceilaneous papers had been submitted for Studies No. 23 and are in the
final stages of preparation,

The Council noted NAFO Statistical Bullstin, Vol. 41 for 1981 was pubiished without France (St. Pierre and
Miguelon) data, in February 1995. Further it was noted that NAFQ Statistical Bulletin, Vol. 42 for 1992 was
in the final stages of preparation and will to be published socn.

Production Costs and Revenues for Sclentlfic Council Publications

The Council noted no significant departures frem previous year's production and revenue costs. The Council
further noted ongeing reviews by the Secretariat to limit the number of print pages.

Promotion and Distribution of Scientific Publications

The Council was pleased that a paper compiling the historic oceanographic work on Flemish Cap as
requested by STACPUB during the September 1994 meeting, had been prepared during the June 1995
meeting.

It was noted that some progress had been made on the proposal made at the November 1994 Meeting to
compile a single publication containing papers cn Flemish Cap shrimp. The Council looked forward to further
information at the September 1995 Mesting.

Editorial Matters
a) Editorial Board

The Council was informed that editor Sv. Aa. Horsted {Denmark-Greenland) had requested to
withdraw from the Editorial Board because of retirement. The Council expressed its appreciation of
the dedicated work done by Sv. Aa. Horsted and extended best wishes. The Chairman agreed to
write a letter of appreciation to Sv. Aa. Horsted, on behaif of the Council.

b}) Considerations for Publishing Symposium Proceedings

The Council noted that discussions in STACPUB following a recommendation from the September
1994 Meeting had been concluded. The Council agreed that collection of papers from a Symposium
in a single publication was useful, and further agreed that publications of Symposium proceedings
be issued as supplementary issues of either Journal or Studies.,

The Council agreed that conveners of a Symposium would have to decide whether contributicns to
the Symposium should aim at Journal or Studies before posters are sent out announcing the
Symposium. If discussions at the Symposium have to be included in the proceedings conveners
should aim for Studies, and it shouid be clearly stated that publication in the proceedings should
not hamper a possible future publicaticn of the same or an altered paper in primary literature.
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The Council noted that conveners of the 1994 Symposium on ‘Impact of Anomalous Oceanographic
Conditions at the Beginning of the 1990s in the Northwest Atiantic on the Distribution and the
Behaviour of Marine Life', will now proceed to finalize the publication of the proceedings in a
supplementary issue of Studies. '
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6. Papers for Possible Publication
a) Review of Contributions to the 1985 Mestings

The Council accepted the STACPUB nomination of 16 papers from this meeting for consideration
for publication in the Journal or Studies.

Vl. COLLABORATION WITH OTHER ORGANIZATIONS

The Council addressed matters regarding the 16th and 17th Session of the CWP and the CWP Ad hoc -
Consultation, in its consideration of the Report of STACREC.

Vil. ARRANGEMENTS FOR SPECIAL SESSIONS
1. Special Session of September 1995

The co-conveners, J. Sigurjonsson (lceland) and G. B. Stenson (Canada) informed the Council that there has
been considerable expressed interest in the joint NAFO/ICES Symposium on "The Role of Marine Mammals
in the Ecosystem®. There were 20-25 abstracts submitted to date, and a number of others requesting further
information. The co-conveners will prepare the meseting schedule in early-July.

Considering the gereral interests on the Symposium, the Council anticipated that more than 200 participants
could attend the Sympasium.

2. Special Session of September 1996

The Council decided that the 1996 Special Session would be a Workshop on "Assessment of Groundfigh
based on Bottom Trawl Survey Results®. This proposal replaces the 1994 proposal of a Symposium (NAFO
Sci. Coun. Rep. 1994, p. 51). This workshop would include integration of catch and envircnmental data.

The Councif established a Working Group (Chaired by H. Lassen) to design the workshop, in the generai plan
of the 1892 Workshop, with the view to providing NAFQ participants a hands-on experience followed by a
published manual. The complete proposal which the Secretariat should use to announce the workshop, is
presented in SCS Doc. 95/18, Serial No. N1588, H. Lassen accepted the request by the Council to be
Convener of this Workshop.

3. Speclal Sesslon of September 1997

The Council was informed that Canada had invited NAFO to have its Annual Meeting of September 1997 in
St. John's, Newfoundland, in conjunction with the 5C0th year celebraticns of the arrival of John Cabot.

The Council agreed that the Symposium on "What Future for Capture Fisheries® to aim at a general worldwide
audience, as propoesed during the June 1994 Mesting (NAFQ Sci. Coun. Rep., 1994, p. 51), would be an
appropriate symposium for the event.

The Council agreed that the Steering Committee (Chaired by H. Lassen) struck in 1994 wouid draw up formal
guidelines for the Symposium. Considering the significant international interest it is intended to generate, and
the considerable work involved in organizing such a symposium, the Council agreed the Secretariat should
look for assistance from groups outside NAFO to develop a comprehensive symposium program based on
the Scientific Council guidelines. Objectives and outline of the symposium would further be developed
between the Chairman and the Secretariat.
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ViIl. FUTURE SCIENTIFI.C COUNCIL MEETINGS
1. Annual Meeting and Special Sesslon In September 1995

The Scientific Council would next meet at the Annual Meeting of NAFO, in September 1595, at the Holiday
inn, Dartmouth, Nova Scotia, Canada.

The Council noted a considerable amount of additional work is slated for the Scientific Council Meeting,
particularly to deal with requests from the Fisheries Commission and Coastal States on Seals, Greenland
hafibut, Shrimp in Div. 3M, mesh size questions. It was agreed that additional meeting days would be
needed.

The Council therefore agreed to meet during 9-15 September 1995, which includes the Saturday, 9
September, and Sunday, 10 September 1995, in addition to the scheduled dates for the Annual Meeting.

This would be preceded by the Joint NAFO/ICES Symposium an “The Role of Marine Mammals in the
Ecosystem” during 6-8 September 1995,

2. Speclal Meeting on Shrimp Assessment In November 1985

The Council agreed to cenduct its Special Meeting for the Assessment of Shrimp in Subarea 0+1 and in
Denmark Strait at NAFO headquarters, Dartmouth, Nova Scatia, during 16-20 November 1995,

3. Scientific Council Meeting in June 1986
The Council agreed to schedule this meeting for 5-19 June 1996,

4. Annual Meeting and Specla) Session in September 1996
The Council noted it would meet during the Annual Meeting scheduled for 9-13 September 1996. This would
be preceded by the Workshop on *Assessment of Groundfish based on Bottom Trawl Survey Results”, during
4-6 September 1996.

5. INTERNET Communication Among Scientists
The Council noted that the use of E-mail is commonplace for most of the scientists involved with work on the
Scientific Council. The Council recommended that the Secretariat obtain access to this INTERNET
communication facifity. The cost of this form of communication competes well with other forms and the
method is much faster.

IX. NOMINATION AND ELECTION OF OFFICERS

The Chairman’s proposal (7 June 1995) to appoint a Nominating Committee composed of M. Stein (EU-
Germany} and A. Vazquez (EU-Spain) was accepted by the Council.

On 21 June 1995 the Chairman requested the Nominating Committee to present its proposal for the
nomination of Chairman to the Scientific Council, Vice-Chairman of the Scientific Council whe would become the ex
officio Chairman cf STACPUB, and Chairman of STACREC. M. Stein reported that the Committee, after consulting with
representatives, was ready to make nominations. '

Noting that the appointments were for two-year terms beginning at the end of the September 1995 Annual
Meeting of the Scientific Council, the Chairman called for nominations and election.

For the office of Chairman of Scientific Council, the current Vice-Chairman W. R. Bowering (Canada) was
nominated by the Committee and the Council elected him by unanimous consent.

For the office of Vice-Chairman of Scientific Council and ex officio Chairman of STACPUB, the Committee
norminated H.-P. Cormus (EU-Germany) and the Council elected him by unanimeus consent.



For the office of Chairman of STACREC, the Chairman nominated D. Power {Canada), and the Council elected
him by unanimous consent.
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X. MANAGEMENT ADVICE AND RESPONSES TO SPECIAL REQUESTS
1. - Introduction

The Council received the STACFIS assessment reports and reviewed the assessments, and formulated
summaries and its management advice for consideration by the Fisheries Commission and the Coastal States.

The Council discussed the format of the stock review section of its report. The format was changed and the
previcusly used Summary Sheets were replaced by 1-2 page reports for each stock including 1-5 graphs
with entries as described below:

Format For Sclentific Councll Stock Sectlon
Stock name

Background:  species mix, uncertainties about stock delineation
Fishery and catches:

Graph with catches and TAC (agreed)
Table with caich and recommended and agreed TAC

Example
('C0O0 tons) TAC TAC
Catch Rec. Agreed
1992 1.9 150 150
1993 28 150 160
1994 6.0 150 150
1995 - 150 - 180
Existence of non-reported/misfunderfover-reported
catches.
Data:
Available data
Special data problems
Assessment:

Comments on type of assessment

CPUE development and changes in length distribution of catches
Fishing Mortality (when applicable)

Graph

Recruitment (when applicable)
Graph

Spawning stock biomass (if SSB is not available, replace by a proxy e.g. trawiable biomass, change
heading)
Graph

Forecast (management option table) (when applicable)
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State of the Stock:

Summary of STACFIS conclusions
Recommendation:

TAC and other management recommendations
Speclal Comments:

Any additional comments
Source of Information:

SCR Doc. 95/...., SCS Doc. 95/.....

Furthermore, the presentation sequence of the stocks in the report was changed to reflect the origin of the
request.

Requests for Advice by the Fisherles Commisslon (1994)
a) Responses {o the Fisharles Commisslon

For stocks within or partly within the Regulatory Area as requested by the Fisheries Commission, the
following are the responses in the requested sequence.






Cod in Div. 3M

Background: The cod stock on Flemish Cap is
considered to be a discrete poputation.

Fishery and Catches: Since 1988 catches have
exceeded the TACs.

('000 tons) TAC TAC
Catch’ Rec. Agreed

1992 25 0 13
1993 16 0 13
1994 30 o 11
1995 - 0 11
' Provisional.
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Data: Catch-effort and sampling data were available
for Portuguese trawlers and gilinetters together with
similar data for Spanish pair-trawlers. Data were
available from two annual surveys which cover the
distribution area of the stock: A Russian trawl-acoustic
survey (1977-1993) and an EU survey (1988-1994).

Assessment: An analylical assessment was presented
which was used only to infer trends in biomass and
fishing mortality. This assessment can not be used for
catch projections.

Fishing Mortality. has been very high in recent years.

Recruitment. The 1985 and 1991 were the more.

abundant year-classes in recent years. The 1993 and
1994 year-classes seem to be weak.

13
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Biomass:
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State of the Stock: The fishable biomass is mainly
young fish exposed to high fishing mortalities. Age 5+
biomass, assumed equal to the spawning stock
biomass, is at a low level which in 1994 however is
uncertain due to a reduction in age-at-first-maturity to
4 years. This reduction in age-at-first-maturity is
interpreted as a reaction to the decline of the adult
stock.

Recommendations: A rational exploited cod fishery
on Flemish Cap requires both a reduction of catches
on young fish, and a reduction of the fishing effort
tevel from its current high level. For 1996 the catch

" should be limited to the vicinity of the current TAC.

Special Comments: The cod fishery will remain an
opportunistic fishery where the catches will follow
recruitment fluctuations if the above two management
objectives can not be achieved. As a consequence,
the overall yield of the fishery will under the current
exploitation pattern remain well below its potential
level.

Sources of information: SCR Doc. 95/26, 30, 73, 75,
77, SCS Doc. 9513, 15.






_—

15 SC 7-21 June

Cod in Div. 3N and 30 B0 e T T T T T
. . N R Ss8 ]
Background: This stock occupies the southern part of C Total Biomass 1
the Grand Bank of Newfoundland. Cod are found over 400 = j
the shallower parts of the Bank in summer, particularly w [ 1
in the Southeast Shoal area (Div. 3N) and on the Zaeb 3
slopes of the Bank in winter as cooling occurs. 8 j
o L 4
Fishery and Catches: There has been no directed ézoo C ]
fishery since mid-1994. 2 1 ]
('000 tons) TAC TAC 00 - ]
Catch' Rec.  Agreed ]
0'.u,l...J|‘l.=|.‘.‘1';"'I'!||,-.!.r.,|.7-.-1’
1092 12.6 13.6 13.6 1955 1980 1965 1970 1975 1980 1985 1950 1985
1993 9.7 10.2 10.2 Year
1994 2.7 6.0 6.0
1995 . 0.0 0.0 State of the Stock: The stock was at an all time low
in 1994 and was represented mainly by 2 year-classes
1 Provisional. (1989 and 1990).

Recommendation: There should be no direct fishing
for cod in Div. 3N and 30 in 1996. By-catches in
fisheries targeting other species should be kept at the
lowest possible level.

250 T T T T T T T T T T T T T T

T

200

Sources of information: SCR 95/55, 70; SCS 95/13
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Data: Caich-at-age data were available from the
Portuguese gillnet and otter trawl fishery for the first
part of 1994. Russian research survey data was
available up to 1993. Stock abundance, biomass and
age structure were available from three Canadian
groundfish surveys.

Assessment: An analytical assessment was adopted
for thig stock.

Fishing Mortality. has been reduced on the fully
recruited ages (7-10), however, there has been an
increase on younger immature fish (ages 3-4).

Recruitment, Year-classes since 1890 appear to be
weak. The current estimates of the 1989 and 1990
year-classes are much lower than previously
estimated.

Biomass: The 1994 total (age 3*) and spawning stock
biomass estimates are the lowest in the time series.






Redfish in Div. 3L and 3N

Background: There are two species of redfish,
Sebastes mentella and Sebastes fasciatus which
oceur in Div. 3LN and are managed together. These
are very similar in appearance and are reported
collectively as redfish in statistics. The relationship to
adjacent NAFO Divisions is unclear and further
investigations areé necessary to clarify the integrity of
the Div. 3LN management unit.

Fishery Development and Catches: The 1994 catch
was about 7 000 tons. This was the first year since
1985 that the TAC was not exceeded. The reduction
is primarily due to reduced effort because of a
relatively poor fishery on the Beothuk  Knoll
Substantial catches, as much as 24 000 tens have
been taken by non-Contracting Parties since 1987.
There was 1 D00 tons taken by these countries in
1994.

{'000 tons) TAC TAC

Catch’ Rec. Agreed

1992 27 14 14

1993 23 14 14

1994 7 14 14

1995 14 14

' Provisional,
80 _l:'l_l T T ] T TT ‘ T T 17T I T 1+ 7 T T I TTT 7 I T T T I-\ TTT
g :
70 Catch 3
'“,:? 605— TAC _;
2 r ]
g ;
= C ]
& 40 =
=4 o 3
z wf 3
I I 1
S 2k =
105— ' .—-:‘
0:|L\.ln-n11.H.Mlx-lnllxl_l_l;leumlxlz:
1955 1980 1965 1970 1975 1980 1985 1990 1995

Year

Data; Catch rate indices derived for Div. 3L and 3N
based on NAFQO database. Calch rate index for Div.
3LN based on Portuguese observed data. Separate
bottom trawl survays conducted by both Canada and
Russia in Div. 3L and 3N.

Assessment: Not possible to provide an estimate of
the absolute size of stock.

Fishing Mortality. Assumed 1o have declined in 1994
due to reduced effort. In late-1980s large calches
likely generated high fishing mortalities.

17
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Recruitment Poar recruitment in Div. 3L since sarly-
1980s. In Div. 3N here is no sign of any good year-
classes since those of 1986/87 which may already be
recruiting to the fishery,

State of the Stock: In Div. 3L appears to be very low
with no sign of geod recruitment. In Div. 3N has
declined from 1984 to 1991 but the status since then
is uncertain.
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Recommeandation: The Council was pleased to note
that 1994 was the first time since 1985 that the catch
was below the agreed TAC. The Councll can only
evaluate the appropriateness of a TAC of 14 000 tons
if catches are maintained at or below this level for a
number of years. Total catches of redfish in Div. 3LN
shouid not exceed 14 000 tons in 1996.

Speclal Comment: Catches by non-Contracting
Parties, in recent years have ranged from 1 000 tons
in 1994 to 10 000 tons in 1992,

Sources of Information: SCR Doc. 95/13, 48, 51, 55,
69; SCS Doc. 95/4, 13.
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Redfish in Div. 3M

Background: There are three species of redfish which
are commercially fished on Flemish Cap: deepsea
redfish (Sebastes mentella), golden redfish (Sebastes
marinus) and Acadian redfish (Sebastes fasciatus).
The term beaked redfish is used for 5. mentella and S,
fasciatus combined. They are all reported combined
in the commercial fishery.

Fishery and Catches: Directed fishing on redfish in
Div. 3M in 1994 was mainly conducted by non-
Contracting Parfies and Russia. The Spanish and
Portuguese redfish catches were mainly by-catch in
the cod fishery. This was a change in comparison to
1993 when other Coentracting Parties were alse
engaged in this fishery and the Portuguesa flest fished
directly on redfish. Total catches dropped from 29 QGO
tons in 1993 to 11 Q00 tons in 1994. The reduction in
catches was mainly caused by less effort by nearly all
participating fleets. Non-Contracting Parties accounted
for 60% of the catches.

('000 tons) TAC TAC
Catch’ Rec.  Agreed

1892 43 35 43
1993 29 20 30
10904 11 20 26
1995 20 26
' Provisional.
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Data: Calch-at-age data and CPUE data were
available for only a small part of the catches. There is
still the problem of unreported catches by non-
Contracting Parties. Results from bottom traw! surveys
were also available.

Assassment: Due to insufficient data no analytical

assessment could be done.

Fishing Mortality. Assumed to have declined due 1o
reduced effort,
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Recruitment  Survey results indicate increase in
juvenile redfish biomass

Biomass:
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The size of spawning stock biomass is unknown.

State of the Stock: The overall trawlable biomass
seems to be back to levels seen in 1989 and 1990.
This increase was mainly related to golden redfish and
juveniles. ’

Recommendatlon: Catches higher than 20 000 tons
in the period 1986 to 1992 were observed
simultaneously with a decline in trawlable biomass. It
would not be prudent to allow total catches to rise
above a level of 20 000 tons, unless strong recruitment
10 the exploitable stock is confirmed. This is the level
of catches in the period 1975 to 1985 when stable
conditions were observed. Total catches of redfish in
Div. 3M should therefore not be allowed to exceed
20 000 tons in 1996.

Speclal Comment: Although there is an indication of
increased numbers of juvenile redfish, the implications
for future directed redfish fisheries are uncertain
pending evaluation of the effectiveness of the sorting
grates now bseing used in the shrimp fishery in
reducing the by-catch of small redfish. This wilt require
the submission of the relevant redfish by-catch data
from the shrimp fishery.

Sources of Information: SCR Doc. 95/26, 48, 81, 71;
SCS Dac 95/4, 12, 13, 15.
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American Plaice in Div. 3L, 3N and 30

Background: Historically, American plaice in Div.
3LNO has comprised the largest flatfish fishery in the
Northwest Atlantic.

Fishery and Catches: In most years the majority of
the catch has been taken by offshare otter trawlers.
There was no directed fishing in 1994 and a
meratorium in 1995.

('000 tons) TAC TAC
Catch’ Rec. Agreed
1992 13 258 25.8
1993 17 10.5 10.5
1094 7 48 4.8
1995 0 0
' Pravisional.
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Data: Biomass and abundance data were available
from several surveys, Limited catch/effort data were
available from Portuguese vessels, as well as
sampling data from Portuguese and Spanish vessels.

Assessment: No analytical assessment was possible
due mainly to uncertainties with catch and catch-at-
age data,

CPUE: Portuguese CPUE has been stable from 1930
to 1994,

Recruitment. The 1988 and 1988 year-classes show
some promise but there has been no evidence of
large year-classes since then.
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Biomass and Spawning Stock Biomass:
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Forecast Recovery of this stock in the short term is
very unlikely.

State of the Stock: The stock is at a record low level.

Recommendation: No fishing on American plaice in
Div. 3LNO in 1996. By-catches should be reduced to
the lowest possible level.

Sourees of Information: SCR Doc. 95/48, 51, 55, 58,
59, 62; SCS Doc. 95/13, 15.
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American Plaice In Div. 3M

Background: The stock mainly occurs on Flemish
Cap at depths shallower than 600 m. 1t is mainly taken
as by-catch in the cod and Greenland halibut trawl
fisheries.

{'000 tons) TAC TAC
Catch’ Rec.  Agreed
1992 0.8 2 2
1993 0.3 2 2
1994 0.7 1 1
1995 0 0
' Provisional.
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Fishery and Catches: After 1987 the catches
declined drastically, partly due 1o a shift in the target
species for the Spanish smail freezers.

Data: Abundance and biomass indices are available
from Russian surveys (1983-93) and EU surveys
{1988-94). ’

Assessment: Fishing Mortality: In 1993-94 the fishing
mortality was the lowest estimated for the period 1988-
1994, It is believed that F is now at the level of M
(approximately 0.2).

Recruitment. 1991 and 1992 year-classes appear to
be weak.
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Biomass and Abundance.
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The 58B index remained more or less stable since
1990.

-Biomass ('000 tons)

s
1987 1383 1991 1993 1895
Year

State of the Stock: The stock appears to have
remained at low level, no good recruitments are
expected since the 1980 year-class.

Recommendation: There should be no directed
fishery on this stock in 1996. By-catches should be
reduced to the lowest possible level.

Sources of information: SCR Doc. 95/26, 48,51, 72;
SCS Doc. 85/13, 15.
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Catch/TAC (000 tons)

Witch Flounder in Div. 3N and 30

Background: The stock mainly oceurs in Div. 30
along the deeper slopes of the Grand Bank. It has
been fished mainly in winter- and spring-time on
spawning concentrations.

('000 tons) TAC TAC
Catch' Rec.  Agreed
1992 4.8 5 5
1993 4.4 5 5
1994 1.1 3 3°
1995 . 0 0?
' Provisional.
2 No directed fishing allowad.
wefm..,.“,,..,w...wu..t..r.j
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Fishery and Catches: Catches exceeded the TAC by
large margins during the mid-1980s, but have been
more stable since then near the level of the TAC up to
1993. The catch in 1994 was 1 100 tons despite the
moratorium on directed fishing.

Data: Abundance and biomass data were available
from spring surveys during 1971-95 and autumn
surveys during 1890-84. No recent ageing data were
available.

Assessment: No analytical assessment was possible.
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Biomass:
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State of the Stock: Stock appears 1o be at a very low
level.

Recommendation: No fishing on witch flounder in
1996 in Div. 3N and 30 to allow for stock rebuilding to
former levels. By-catches be reduced to the Jowest
possible level,

Sourcses of Information: SCR Doc. 95/8, 51, 85, 58,
83; SCS Doc. 95/15.
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Yellowtail Floundsr in Div. 3L, 3N, and 30

Background: The stock is mainly concentrated on the
southern Grand Bank and is recruited from the
Southeast Shoal area nursery ground, where the
juvenile and adult components overlap in their
distribution,

Fishery and Catches: There was a maratorium on
directed fishing in 1994 and catches were taken as
by-catch in other fisheries.

(‘0G0 tons) TAC TAC
Catch’ Rec. Agreed
1992 11 ' 7 7
1993 14 14 7
1994 2 72 7
1995 o? 0?
" Provisional.
2 Ne directed fishery.
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Data: Catch-at-age and CPUE were available from
1965 to 1993 but not for 1994. Abundance and
bicmass indices were available from annual Canadian
spring (1975-95) and autumn {1990-94) bottom trawl
surveys and juvenile bottom trawl surveys {1986-94).

Additional estimates were available from a 1995
Spanish survey in the NAFQ Regulatory Area.

Assessment. No analytical assessment possible due
mainly to uncertainties with catch and catch- at- age
data.

Fishing Mortality: Total mortality is high on older ages.

Recruitment. The 1990-93 year-classes, in the spring
and autumn surveys, appear to be below average and
weaker than their immediate predecessors. The 1394
estimate of these year-classes from the juvenile survey
was the highest. This, however, is assumed to reflect
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changes in catchability, and must be treated with
caution. ’
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State of Stock: The stock is at a low level. Potential
growth of the stock from the relatively large 1984-86
year-classes has not oceurred, likely because of large
catches of these cohorts as juveniles by fisherigs in
the Regulatory Area, and because the TAC has been
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exceeded each year from 1984 to 1993. The stock
area has contracted in recent years and this change
could strongly influence catch rates in the research
surveys and may have contributed to the high
variance seen in recent surveys. As well, this
contraction of the stock to a small geographical area
makes it very vulnerable to over exploitation.

Recommendation: There should be no directed
fishing of yellowtail fiounder in 1896. By-catches
should be reduced to the lowest possible level.

Sources of Information: SCR Doc. 95/55, 58, 74, 79.

28



29
Capelin In Div. 3N and 30

Background: Spawns on the south part offshore of
the area of the southeast shoal.

Fishery and Catches: The fishery was closed during
1979-86 and again since 1993.

Catch/TAC {'000 tons)

(000 tons) TAC TAC
Catch' Rec.  Agreed
1992 + 30 30
1993 + 0 0
1994 + ¢ 0
1995 - 0 0
' Provisional,
140 iy R s R
120 Catch | 4
5 TAC ]
100 _ .
|
-f
- —
20 :_ 0 tons
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Year

Data: Acoustic surveys by Canada and Russia. In
1994 only a Russian survey was available.

Assessment: Recruitment. The age 2 recruitment was
36% of the total biomass estimate from the 1994
survey but this could not be compared with results of
previous surveys.

Biomass: SSB (age 2+) was estimated by Canadian
ang USSR/Russian hydroacoustic surveys. In 1994 a
Russian survey found virtually all of the fish in Div. 30,
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State of the Stock: The stock is at very low levels
relative to those from the 1980s.

Recommendatien: Nec directed fishery to be allowed
in Div. 3N and 30 in 1996,

Source of Informatlon: SCR Doc, 35/10






Squid in Subareas 3 and 4 5

Background: The maijor portion of the stock resides in
Subarea 6 and further south.

Fishery and Catches: Most of the 1994 catch was
taken by Cuba as by-caich in the silver hake fishery.

(‘000 tons) TAC TAC
Catch' Rec. Agreed
1992 1.9 180 150
1993 28 150 150
1994 6.0 150 150
1995 - 150 150
' Provisional,
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Data: No recent data available.

Assessment: No assessment is possible without up-
to-date information particularly on recruitment.

Recommendation: No advice possible.

Sources of Information: SCS Docs. 95/8, 12.
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Greeniand Hallbut in Subarea 2 and Div.
SKLMNO

Background: The Greeniand halibut stock in Subarea
2 and Div. 3KLMNO is considered to be part of a
biolagical stock complex which includes Subareas 0
and 1.

Filshery and Catches: Caiches increased sharply in
1990 due to a developing fishery in the Regulatory
Area of Div. 3LMN and continued at high levels during
1991-84. Canadian catches were relatively stable
from 1988-91 but declined considerably in 1992-94 to
their lowest levels obsarved since the fishery began in
the 1960s,

Catches show best estimates and range of possible
estimates in brackets.

(‘000 tons) TAC TAC?

Catch' Rec. Agreed
1991 (55-75) 50 47
1902 63 650 50
1993 (42) 62 50 50
1994 48 (53) - 25
1995 - <40 27
T Provisional

2 Established autonomously by Canada in 199294
and NAFO Fisheries Commission in 1395.
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Data: Aithough catch-rate data are available from
various sources, abundance and biomass indices from
research vessel surveys continue to provide the major
database for review of this stock,

Assessment: Analytical assessments considered
unacceptable until migratery patterns and stock
structure are more fully understood.

Fishing Mortality. Not precisely knawn but believed to
be above sustainable levels in with the current
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expleitation pattern. A

Recruitment. The 1991 year-class estimated to be
better than average in both the 1994 assessment and
the current assessment. The 1990 year-class was also
believed to be above average in the 1994 assessmant,
however, the size of this year-class is less clear in the
current assessment but is at least average and may
be better than average.

Biomass:
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State of the Stock: In its 1894 assessment, the
Council concluded that the fishery has been, in recent
years, exploiting this stock well above levels which
may bhe considered sustainable. In the 1994
assessment, all available stock indicators (survey
results and catch rates in commercial fisheries)
suggested a significant decline in stock size since the
late-1980s up to 1994 particularly among the older
age groups (10+). Most data from the current
assessmant confirm this view although there is some
indication of improved recruitment.

Recommendation: The Council is unable to advise on
a spacific level of TAC for 1996. However, this TAC
should continue to be set at levels well below the
catches achieved in the period 1990-1994 until it is
clear that the fishable stock is increasing.

The Council is also very concerned that the catches
taken from this stock consist mainly of young,
immature fish of ages several years less than that at
which sexual maturity is achieved, thereby increasing
the risk of overexploitation. 1t is noted also that such
exploitation results in foregoing much potential yield.
The Council therefore recommends that measures be
considered to reduce, as much as possible, the
exploitation of juvenile Greenland halibut.

Sources of Information: SCR 95/26, 28, 28, 48, 54,
55, 56, 57, 58, 64, 65, 78; SCS 95/13, 15.
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b) Responses to Special Requests for Management Advice by the Fisherles Commission

The following are the responses to requests by the Fisheries Commission:

)

Ced in Divislons 2J, 3K and 3L {SCR Doc. 95/46)

The Scientific Council was again requested to: provide information, if available, on the
stock separation in Div. 2J+3KL and the proportion of the bicmass of the cod stock in Div.
3L in the Regulatory Area and a projection if possible of the proportion likely to be available
in the Regulatory Area in future years. Information was also requested on the age
composition of that portion of the stock occurring in the Regulatory Area.

The stock separation issue has been reviewed previously (NAFO Sci. Coun. Rep., 1986)
and it was then congluded that it was appropriate to assass cod in Div. 2J, 3K and 3L as
a single stock complex. There is currently no additional information to change this
conclusion. The general issue of stock definition is being addressed by research using a
suite of genetic techniques (nuclear DNA gene probes). It is hoped these studies will lead
to a better understanding of the Div. 2J+3KL stock complex.

Estimates of the proportien of the cod biomass in Div. 3L in the Regulatory area were
updated to include the 1994 research vessel survey data. The results from autumn surveys
showed biomass in the Regulatory Area (9.7%) to be the highest in the time series. The
spring survey series continued to show the increasing trend in the percentage of bicmass
in the Regulatory Area, with the 1994 point of 63% being the highest in the time series,
although it was noted that these percentages represent a vary low trawlable biomass. The
results from the survey series used are as follows:

Range of propertions of

Season RV Years RV Div. 3L biomass occurring  Average
survey survey in the Regulatory Area  proportion
conducted conducted {1994 valus in brackeis) (%)
Winter 1985-86 23.8-26.8 253
Spring 1977-94 0.4-63.1 (63.1) 10.3
Autumn 1981-94 0.59.7 (9.7) 35

The proportions observed are estimates for the months in which the surveys were
conducted and may not represent distributions in nen-surveyed months. Although only two
winter surveys have been conducted, the proportion of biomass in the Regulatory Area at
that time appeared to be substantially higher than at other times.

Results of the autumn surveys conducted in all three Divisions (2J, 3K and 3L) by Canada
from 1981-1994, showed that the proportion of the cod in the Regulatory Area at that time
of year was less than 1%, on average, of the total Div. 2J+3KL biomass, In the past, year-
specific percentages ranged from 0.10% to a high of 1.52% but has increased in recent
years 1o 5.17% in 1993 and was 4.4% in 1994. In 1994, the stock was still at an extremely
low level. The average breakdown of biomass by Division was as follows:

Mean relative proportion of
Div. 2J and 3KL biomass (%) 1994 Autumn

Division 1981-1994 %
2J 30 20
3K 34 40

3L 36 40
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ii)

i)

36

Survey data indicated that the proportion of total stock biomass occurring in the Hegu!étory
Area was less than 10% in winter, less than 5% on average in spring and autumn.

Age compositions derived from spring and autumn surveys in Div. 3L indicated that for
most years there was a higher proportion of younger ¢od in the Regulatory Area. Estimates
for winter surveys showed that age compositions were similar in both areas. Cod age
compositions from autumn research vessel surveys combined for Div. 2J+3KL wers similar
to thase which occurred in Div. 3L inside the 200-mile fishing zone.

Impilcations of mesh size in mid-water trawls for redfish In Div. 3LN

The Fisheries Commission requested from the Scientific Council a review of the implications
of using 80 mm minimum mesh size in mid-water trawls when fishing for redfish in Div.
3LN.

The Scientific Council reviewed selectivity data on redfish from Russian experiments carried
out in Div. 3N and Canadian experiments with bottom trawl in Subdiv. 3Ps. In Div. 3N in
1994 the use of 130 mm mesh size codends allowed the escapement of 90%, by weight,
of the catch of redfish. Scientific Council noted that this would be specific to the stock
situation. However, that under these conditions the use of codend mesh size greater than
90 mm in the redfish fishery in Div. 3N may not result in the significant long term gains in

* yield if assumptions of high mortality during haul back are correct. Fishing on individuals

of a stock many years before they have reached sexual maturity puts the stock at risk of
biological collapse, even at relatively low levels of fishing mortality. Any redfish fishery in
this area using 90 mm mesh codends needs to be controlled carefully. Scientific Council
was encouraged by the success of using lastridge rope rigged codends of bottom trawls
(90 mm) which allow the meshes to remain open during towing and improves the
escapement of more small fish, while retaining more commercial size redfish.

Interrelation between seais and commercial fish stocks

The Fisheries Commission requested that information on the interrelation betwaen seals and
commercial fish stocks be tabled.

This subject was addressed during the mesting of the Jeint ICES/NAFO Working Group on
Harp and Hooded Seals, 5-9 June 1995. The Scientific Council will hold a Symposium 6-8
September 1995, which is expected to add to the available database relevant to the
reguest by the Fisheries Commission. The Scientific Councit therafore decided to wait until
September 1995 to complete its report on this item for presentation to the Fisheries
Commission.

Coordinated research on Greenland halibut

The Fisheries Commission requested that the Scientific Council pursue its coordinated
efforts in the research on the Greenland halibut resources.

Noting the Scientific Council's recommendation for coordinated research on Greenland

- halibut, the Fisheries Commission and the two Coastal States emphasized "the urgency of

acquiring information on the distribution and stock status®, and the Scientific Council was
‘requested to pursue its coordinated efforts and member countries are urged to commit
the necessary resources to the research’,

The issue of coordinated research relative to Greenland halibut was considered by
STACREC with respect o the need for a synoptic survey for Greenland halibut. It was

suggested that such a survey would require one or two years planning time and it was

recommended that parties interested in a synoptic survey meet and formulate a plan. A
group shouid be formed from these parties to set dates and specify vessel and scientific
staff requirements. The plan would describe the Scientific Council's requirements with
respect to the gquestion.
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The Scientific Council has extended its usual meeting in September 1995 (11-15
September) by two days (9 and 10 September) to discuss Greenland halibut problems
particularly with respect to the requssts received from the Fisheries Commission in June
1995. The group mentioned above will meet during this mesting and draw up a research
proposal for adeption by the Scientific Council. Members of this group are urged to seek
commitment from their autherities on allocation of the necessary research resources.

Hequests for Managemant Advice by Coastal States

a)

Responses to Coastal States

For stocks within the 200-mile fishery zone in Subareas t-4, the Coastal States Canada and -
Denmark (in respect of Faroe Islands and Greenland), requested advice from the Scientific Council.
The following are the responses in the sequence they wers requested:

With respect to Cod in Div. 2J+3KL the Council noted that the Fisheries Commissicn had also
requested advice for this stock and that the specific response for this stock is given under the
responses to the Fisheries Commission,






COD In Div. 2J, 3K and 3L

Background: Cod in these Divisions are considered
a stock complex which may include stock
components. Research is ongeing, particularly with
regard to genetic differences, to clarify the issue.
Migrations have been to inshore in summer and
offshore in winter.

Fishery and Catches: The rapid decline in the
resource in the 1990s led to reduced TACs and
eventually to a moraterium on commercial fishing in
1992. Some non-commercial fishing was permitted but
this was also closed in 1994. :

('000 tons) TAC TAC
Catch’ Rec. Agreed
1992 44 - 2
1993 11 0 0
1994 1.4 0 0
© 1985 - 0 0
Y Provisional.

2 A moratorium was introduced by Canada on 2
July, 1992,
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Data: A summary of some 30 documents presented
elsewhere was the basis for this assessment.

-Assessment. No analytical assessment was
performed. Stock status was estimated based on
survey abundance indices and biological data.

Fishing Mortality: Analysis of tagging data concluded,
as did previous assessments that fishing mortality in
the late-1980s and early-1990s was high. The high
fishing mortalities in the late-1980s estimated by other
methods (VPA, tagging) were not evident in an
examination of catch to survey ratfios.

Recruitment. Estimates of the 1991-94 year-classes at
ages 0-3, were obtained using a variety of indices.
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These indicated that the 1991 year-class was weakest
and the 1994 strongest although absclute values could
not be determined. It will be at least 4 years before the
relative strengths can be verified from offshore
surveys.

Biomass: Autumn research vessel survey indices of
biomass and abundance have indicated severe
declines in recent years and the 1994 estimates are
the lowest in the time series. No aggregations of cod
were found and there were virtually no fish older than
age 7 in the 1993 and 1994 surveys.
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State of the Stock: The stock remains at a very low
level, probably in the order of 1% of that in the early-
1980s. There has been a continued decline in the
mean estimates of biomass. The stock also consists
mainly of young fish.

Recommendation: Stock rebuilding will only be
possible if the moratorium is maintained.

Speclai Comments: Some factors relative to the
biclogy and ecology of cod from this stock are
notable;

- The declining trend in condition of factors of cod
which began in the late-1880s appears to have
been reversed in 1993 and 1994 although this
was not reflected in the feading data.

- Since about 1990 average age at first maturity
has declined, probably a respense to population
declines.

- Growth rates generally increased in 1993 and
1994,

- Ocean conditions in 1994 were closer to the long-
term average than in recent years. This may be
beneficial to biotic factors such as growth rates.

Sources of Information; SCR 94/84, 95/2, 9, 12, 46,
60.
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Roundnose Grenadier In Subareas 2 and 3

Background: It is believed that only one stock
occupies the enfire area including the Regulatory
Area, although there are different areas of
concentration.

Flghery and Catches: Although the traditional fishery
was inside the Canadian zone, catches in recent years
"have been as by-catch in the Greenland halibut fishery
in the Regulatory Area.

Catch TAC?
1990 1 11
1991 1-10 11
1992 4 11
1993 3t i1
1994 3! 3
1995 3

' Provisional.
2 Canadian Zone only,
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Data: There are no recent commercial sampling data
available. Survey data from results of Canadian
deepwater surveys to Div. 3KLMN are availabie for
1991, 1994 and 1995.

Biomass: Estimates of trawlable biomass in Div. 3K, 3L
and 3M declined by 60-80% between 1991 and 1985,
The biomass was lowest in Div. 3N of all surveyed
Divisions in 1994 and 1985, but no decline between
years was gbserved. .

State of the Stock: Not possible to fully evaluate. If
decline between 1994 and 1995 in Div. 3K (70%) is
real, it cannot be explained by the low catches.

Recommendation: The current TAC for all of
Subareas 2+3 inside the Canadian zone (3 000 tons)
is about 15% of the estimated bicmass for Diy. 3K in
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1991 and 1934, where the traditional fishery was
primarily prosecuted, and previously did not appear to
be excessive (NAFO Sci. Coun. Rep., 1994, p. 113),
This current TAC is about 50% of the 1895 estimated
biomass in Div, 3K, and if the observed biomass
decline between 1894 and 1995 is real, may be
excessive, '

Speclal Comments: The by-catches in the Regulatory
Area contain a mixture of Roundnose and Roughhsead
grenadiers.

Sources of Information: SCR Doc. 95/48, 51, 61;

SCS Doc. 95/4, 13, 15,







Siiver Hake in Div, 4V, 4W and 4X

Background: Silver hake in these divisions are found
in deep, warmer waters of the Scotia Shelf, generally
off the continental shelf and in deep basins. This
stock is considered to be separate from those of the
Georges Bank and Gulf of Maine areas.

Fishery and Cajches: The 1994 catch was
substantially below the TAC due to reduced effort
resulting from delays in allocation of catch
opportunities.  In 1994 regulatory measures were
introduced to reduce by-catch by restricting the
fishery to waters generally deeper than 190 m, and
requiring use of a separator grate..

(‘000 tons) TAC TAC

Catch Allocated Agreed
1992 32 105 105
1993 29’ 86° 75
1994 g 30 51 (40)*
1995 _ 162 60 79 (59
1 Provisional.
? Estimated.

¥ Includes additional 11 000 tans ailocated by
Canada in the expectation that not all allocations
would be harvested.

See special comments, NAFO Scientific Council
Reports 1983 pg 153,

See special comments, NAFO Scisntific Council
Reports 1994 pg 31.
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Data: Catch, effort and sampling data were collected
from the commercial fishery by Canadian observers.
Abundance and biomass by age were derived from
the Canadian summer research vessel survey. An
estimate of the 1994 year-class strength was obtained
from the October Canada/Russia O-group survey.
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Assessmaent: Catch-at-age from 1979 {0 .1994 were
included in a bias correcting formulation of ADAPT
using research vessel surveys (O-group and 1+)} and
age disaggregated CPUE as tuning indices.

Fishing Mortality. Fuily recruited F for ages 3-5 was
estimated to be 0.1 in 1994,
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Recruitment. The 1993 and 1994 year-classes, both
estimated at approximately 0.8 billion fish from survey

data, are slightly below the 10 year geometric mean of
1.0 billion. ‘
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Biomass: Spawning stock biomass has declined since
1983. The 1994 estimate showed a modest i mcrease
over 1991-93 levels:
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Option Basis  Predicted catch  Predicted SSB
(1996) (1.1.1997)

Fe, =070 64,000 94,000

State of the Stock: Estimates of fishing mortality in
1994 were well below the F,, level. Strength of
incoming year-classes is estimated to be only slightly
below average, while the spawning bicmass showed
a modest increase in 1994. Based on these factors,
the stock appears to be rebuilding.

Recommendation: For silver haké in Div. 4VWX, ths
catch at a target fishing level of F , in 1896 be 64 000
tons.

Speclal Comments: The analysis using the bias
correcting ADAPT framework appeared to reduce the
retrospective pattern substantially compared to ather
methods; see special comments, NAFQ Scientific
Council Reports 1993 pg 1563 and NAFO Scientific
Council Reporte 1994 pg 31. Commercial mean
weight-at-age has dropped sharply since 1992.
Projections were based on an average mean weight-
at-age for the most recent three years (1992-94} anly,
as the year-classes presently observed to be small at
age are expected to remain small at age throughout
their lifespan.

Sources of Information: SCR 95/44, 53, 76, 80; SCS
95/4, 8.
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Greenland Halibut Subarea 0 + Div. 1B-1F

Background: Greenland halibut in Subarea 0 + Div.
1B-1F is part of a common stock distributed in Davis
Strait and south to Flemish Cap in Subareas 0-3.

Fishery and Catches: Due to increase in offshore
effort, catches increased abruptly from 2 000 tons in
19889 to 16 000 tons in 1980 and have remained above
10 000 tons since.

{000 tons) TAC TAC
Catch’ Rec. Effective

1992 18

1993 13

1834 14

1995 ‘ - 11 11

' Provisional.
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Data: Catch-at-age data were available for
assessment but could not be used due to problems
with age readings.

Standardized catch rates and survey biomass
estimates were available from Div. 1B-1D.

Assossment:
performed.

No analytical assessment could be

CPUE: indices have declined with about 30% from
1891-1993 in SA 0. Between 1992 and 1994 a 30 %
decrease was also seen in Div. 1CD. A shift towards
younger fish in the catches was observed,

45

SC 7-21 June

Recruitment,
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State of the Stock: The stock appears to be
declining. However, recruitment appears to be stable
at present.

Recommendation: No precise estimate of the
appropriate catch level could be given.

TAC in 1996 should be set below 11 000 tons for
Subarea 0 + Div. 1BCDEF in an attempt to halt the
decline in the stock.

Special Comments: The possibility of the existence of
an isolated inshore population in Cumberland Sound
{Div. OB) is under investigation {annual catch ca. 400
tons),

- Sourees of information: SCR Doc. 95/19, 23, 50, 68;

SCS Doc 95/4, 6, 8, 12, 14,







-

/

Roundnose Grenadier Subareas 0 + 1

Background: The roundnose grenadier stock in Davis
Strait is probably connected to other stocks in the
North Atlantic. The stock component found in
Subareas 0+1 is at the margin of the distribution area.
A Canadian survey in 1986 that covered both SA 0
and 1 showed that 90% of the biomass was found in
SA 1. ’ ‘

Fishery and Catches: Recommended TACs have
been at 8 000 tons since 1977. There has been no
directed fishery for this species since 1978.

('000 tons) TAC TAC
Catch’ Rec. Agreed
1992 01 8.0
1993 0.2 8.0
1994 0.0 8.0
1995 - 8.0
' Provisional. .
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Data: Biomass estimates from surveys in Div. 1CD
during the period 1987-94 was the only available time
series. Estimated biomass declined from 40 000 tons
in 1992 to 3 D00 tons in 1994.

Assessment. No analytical assessment could be
performed.

Fishing Mortality. Exploitation level considered to be
low in recent years.
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No roundnose grenadier were observed in Div. 1B.

State of the Stock: There are no recent estimates of
biomass for the entire stock area. The stock seems to
be at a very low level. The reason for the changes in
the stock is not known.

Recommendation: There should be no direct fishing
for roundnose grenadier in 1996 based on the
distribution in the Canadian survey in 1986 and the
devselopment of the biomass index for Div. 1CD in
resent years. Catches should be restricted to by-
catches in fisheries targeting other species.

Sources of Informatton: SCR 95/23; SCS 95/4, 6, 12,
14,







Redfish in Subarea 1

Background: There are two species of commercial
importance in Subarea 1: golden redfish (Ssbastes
marinus |.) and beaked redfish (Sebastes mentella
Travin). These two species are mixed in the catch
statistics. Relations to other north Atlantic redfish
stocks are unclear.

Fishery and Catches: Redfish were taken mainly as .

by-catch in the trawl fisheries for cod and shrimp. No
data to estimate the contributions of golden and
beaked redfish to the total catches are available.
Catch. figures do not include substantial numbers of
small redfish discarded by the trawl fisheries directed
to shrimp and cod.

{'000 tons TAC
Catch Agreed
1992 0.3 19
1993 0.8 19
1994 1.1 19
1995 - 19
1 Provisional.
38 e o e
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Data: Recent stock abundance, biomass and length
structure were derived from annual groundfish
surveys.

Assessmant: Between 1962 and 1978 the mean fish
size in the landings decreased by about 4 cm, the
biggest reductions occurred in the late-1970s.

No analytical assessment was passible.

Recruitment. The origin of the very abundant pre-
recruits (<17 cm), as indicated by the surveys, and
their recruitment potential to the stocks under
consideration is unclear.
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Biomass: Survey results revealed dramatic declines
in survey abundance and biomass indices of golden

.and beaked redfish (217 cm} to an extremely low

level.

80 ——

b Golden Redfish ]
E -~ Beaked Redfish

40

Biomass (000 tons)

1895

Year

Forscast: Short-term recovery is very unlikely. Catches

of commercial sized redfish will remain very low in the
near future.

State of the Stock: Both stocks are considered
severely depleted.

Recommendation: No directed fishery should occur
until the stacks have recovered substantially.

Speclal Comments: Long-term recavery of golden
and beaked redfish stocks in Subarea 1 from their
severely depleted status depends on future
recruitment. Any catches will reduce the probability of
this event. The impact of the by-catch of Subarea 1
redfish taken by the shrimp fishery in substantial
numbers could not be assessed. Scientific advice on
stock and catch prognosis remains impossible until
data on quantity and size composition of the redfish
by-catch in the Subarea 1 shrimp fishery including
discards are collected, and the stock origin of the
juveniles is identified.

Sources of Informatlon: SCR Doc. 95/3, 4, 23; SCS
Doc. 95/, 12, 14. '







Greenland Halibut In Div. 1A -

Background: The population occurs inshare in Div.
1A, and is considered to be recruited from the nursery
grounds South-Southwest of Disko Island and in the
Disko Bay. Mature individuals do not contribute back
to the spawning grounds. No TACs have been
established for these populations.

Fishery and Catches: The fishery is mainly conducted
with langlines, and to a varying degree gilinets. Effort
has increased in all areas.

Catches’ TAC-95
Area 1662 1993 1994 Rec.
llulissat 6 577 5367 5201 -
Uummannag * 3067 3916 4004 -
Upernavik 1783 2593 4844 -
Total 1A 11 800 13 092 14 049 -

' Provisional.

15 T
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r| —s—— Uummannaq .. b
| | —~eg~— Upemavik -’

<-o-#--- Jotal 1A

10— ) k3 ’ —

Landings {'000 tons)
»

1986 1988 1990 1982 1994 1996.

Year

Data: Catch-at-age data were available for years
1988-94 at llulissat, and for most years in this period
at Uummannag and Upemavik. A recruitment
abundance index was available from shrimp trawl
. survey. Catch rates and mean length were available
from inshore longline survey.

Assessment: Calch-curves and vield-per-recruit
analysis were provided based on 1984 data, but were
usad only as an indicator due to age determination
problems. However, indications of overfishing were
suggested by longline survey data.
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Recruitment. see state of the stock.

State of the Stock: The stock appears overexploited,
howsevaer recruitment appears to be stable. The 1991-
year-class seems above average.

Recommendations: Separate TACs should bé
established for each of the three inshore areas.

Sources of Informatlon: SCR. Doc. 85/18, 19, 67;
SCS Doc. 95/14.







Other Fintish in Subarea 1

Background: The rescurce of other finfish in Subarea
1 are mainly Greenland cod, American plaice, Atlantic
and spotted wolffishes, starry skate, lumpsucker,
Atlantic halibut and sharks.

Fishery and Catches: Total combined annual catches
of theses species varied around 2 000 tons in recent
years. They were taken by offshere trawl fisheries
directed to shrimp, cod, redfish and Greenland
halibut, by longliners operating both inshore and
offshore and by pound net and gillnet fisheries in
inshore areas only. The statistics of these by-catches
seem to be poorly reported in general.

Data: There are no commercial data available on
length and age structure for the stocks of Greenland
cod, American plaice, Atlantic and spotted wolffishes,
starry skate, lumbsucker, Atiantic halibut and sharks.
Research survey data are available for American
plaice, Atlantic and spotted wolffishes and starry
skate.

Assessment: No analytical assessment was possible
for any of these stocks.

Recruitment. There are presently no indications for
strong recruitment in the stocks of American plaice,
Atlantic and spotted wolffishes and starry skate.

Biomass Indices:

Starry Skate Biomass

Biomass (‘000 tons)
-
T

"9E0 1982 1984 1985 1885 1880 182 18994
Year

Spotted Wolffish Biomass

Biomass ['000 lons)

.
1940 1982 1984 1386 1968 1920 1992 1994
Year
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State of the Stock: The demersal stocks of American
plaice, Atlantic and spotted wolffish and starry skates
are severely depleted. Catches of commercial sized
fish will be very low in the near future.

Recommendation: No fishery should be directed
towards the stocks of American plaice, Atlantic and
spotted wolffishes and starry skate in Subarea 1 until
these stocks have recovered substantially. Ne
infermaticn can be provided for lumpsucker, Atlantic
halibut and sharks.

Special Comments: Recovery of the stocks of
American plaice, Atlantic and spotted wolffishes and
starry skate in Subarea 1 from their severely depleted

status depends on future recruitment. Any catches will -

reduce the probability of this event. Data on quantity
and size composition of the by-catches including
discards in the shrimp fishery in Subarea 1 should be
collected. :

Sources of Information: SCR Doc. 95/4, 5, 23; SCS
Doc. 95/6, 12, 14.
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Responses to Special Requsasis by Coastal States for Management Advice on Fish and
Invertebrate Stocks :

Canada with the concurrence of Denmark (Greenland) made special requests as regards to
Greenland halibut and American plaice proklems {see Annex 2, item 1, and Annex 2A of Agenda).
With respect to the Greenland halibut stock in Subareas 0-3 the responses are given below:

f)

i)

iit)

Provide an overall assessment of status and trends in the total stock throughout lts
range

The Scientific Council addressed this question in June and September 1994 and repaorted,
*‘Because of uncertainty in evaluating the magnitude of declines in survey results and CPUE
series STACFIS is not able to accurately calculate appropriate TAC levels. This applies to
all Subareas. However, STACFIS considers that the offshore effort levels in all Subareas are
in excess of what the Greenland halibut stocks can sustain and STACFIS advised that the
effort and catches throughout Subareas 0 to 3 in 1995 should be reduced compared to
recent years," (NAFO Sci Coun, Rep., 1994, p. 108, item 6; see also NAFQO Sci. Coun.
Rep., p. 148).

No new information pertaining to the entire stock complex has become available since that
time, however, see Section X.2.a and X.3.2 above of this report for details on trends in
abundance and biomass for Greenland halibut in Subarea 0+Div. 1B-1F and in Subarea
2+Div. 3KLMN.

To provide an overall assessment, a comprehensive and coordinated survey covering the
entire area of distribution is required. Furthermore, the survey requires to be conducted for
a number of years to establish a time series on the basis of which the status of and trends
within the stock can be assessed. The present coverage requires better coordination - a
task which has already been discussed within the Scientific Council (see STACREC Report,
itern 4d, in Appendix M), There is, however, no survey at present which covers Div. OB
and 2GH. These Divisions historically contained a very significant part of the Greenland

" halibut population and most of the recent Canadian fisheries cccurred in these areas.

Comment on its management Including any expansion of the responses to the
questions asked in June 1993

-The Scientific Council has no new information available and could only repeat its comments

from 1994:

*STACFIS maintains (NAFO Sci. Coun. Rep., 1993, p. 104) that a single TAC for the entire
stock area without consideration of effart distribution’could lead to excessive effort being
concentrated in different areas of distribution and this could lead to the collapse of
important fisheries, STACFIS therefcre advised that separate TACs be maintained for
different areas of the distribution of Greenland halibut.” (NAFO Sci. Coun. Rep., 1994, p.
108, item 5)

Advise on appropriate TAC levels separately for SA 041, for SA 2 + Div. 3K and for
Div. 3LMNO

This split could be based on the distribution of the stock biomass and abundance, and
fishing conditions such as catch rates could aiso be taken into account. Distribution maps
for some surveys were available to the Council but for other surveys, which were
concluded only a few days before this June 1995 Meeting of the Council began, only
preliminary reports were available. The Council therefore decided to posipone this
discussion to its meeting of 9-15 September 1995, and noted that the Councit had
allocated two extra meeting days to deal with this question and the Fisheries Commission
requests from its 7-9 June 1995 Meeting.
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Recommend on the distribution of fishing effort within each of these three
geographic ereas

The Council has previously noted that effort should be distributed throughout the range of
the distribution of Greenland halibut. The extent to which Greenland halibut exhibit a patchy
distribution on a small geographical scale has not been established. If, however, this is the
case there is the danger that high fishing effort may be concentrated con localised
concentrations of the species. Such concentrations would then be rapidly depleted and
would not quickly recover. The overall effect would be to severely deplete the stock as a
whale.

As noted in the response o request iii) above the Scientific Council will take a more
detailed lock at the distribution of the biomass and abundance, during its meeting in
September 1995. This study may enable further commentary on the matters discussed on
this question. ‘

Provide information In terms of yleld par recruit and spawning blomass-per-recruit
on:

. the present harvest pattern particularly the current NAFO regulated mesh

size

- harvesting practices that delayed significant recruitment untll 60 cm fish
length -

- harvesting practices that permitted significant recruitment at 30 cm.

Calculation of yield-per-recruit and spawning biomass-per-recruit suggested that banning
of fishing before Greenland halibut reaches 60 cm while maintaining the present effort lavel
would increase the potential long term yield three times, and spawning stock biomass in
the order of 6-7 times, respectively. However, it would be difficult to generate such an
exploitation pattern for trawlers, given the manner in which trawls select and retain fish.
Currant trawl fisheries exploit Greenland halibut mainly in the range 30-60 cm.

Substantial improvement of the exploitation pattern would be achieved by adoption of
alternative fishing methods such as, long lining with appropriate hook sizes, and gill netting
with mesh size around 200 mm. Such fisheries would exploit Greenland halibut larger than
60 c¢m. Because of the sexual difference in growth, with males only reaching a maximum
length of 65-70 cm while females reach lengths in excess of 90 cm, the recruitment to such
a fishery would be less than suggested by the calculations and the increase in yield
indicated above is an overestlmate The gain to the spawning stock biomass would be
approximately carrect.

Restricting the Greenland halibut fishery to deeper than 1 200 m should decrease the
proportion of small Greenland halibut in the cateh, since the larger individuals are found
in deeper water,

Studies presented at this meeting suggested that L, for a 130 mm mesh in the codend
is in the range of 30-35 cm. The current harvesting practice apparently permits significant
catches of Greenland halibut in this range.

Provide information on the distributional variation of the resource In recent years
The Council will not be able to answer this question in the foreseeable future, since a
sufficiently comprehensive survey has not yet been established. However, as noted in the

response to request iii} the Scientific Council may be in a position to provide further
information based on a study to be presented at the September 1885 meeting.
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Advise on approprlate changes in management of the fishery In 1995 and future years
that would minimize catches of the 1990 year-ciass whlile It Is young and allow it to
make 25%, 50% or 75% of the contributlon to future spawning blomass that it would
If none of It was caught at immature ages

The Scientific Council calculated the biomass of a recruit age 5 in 1995 reaching age 10
in the year 2 COC, under the assumption that there would be no fishing on Greenland
halibut during this period, and under the current exploitation pattern reduced by an overall
effort level.

If itis assumed that management of the stock will be conducted under some systerm, such
as TAC and quota, which regulates fishing effort over all age groups, TACs consistent with
the {ollowing effort reductions would be required to achieve the objectives indicated in the
request.

Relative Biomass age G Relative Effort

0.25 .0.88
0.50 0.44
075 0.18

Thus, to ensure that the 1990 year-class at age 10 provides 75% of the spawning stock
biomass, it will be necessary to impose TACs during the period 1995-1999 which will bring
about a reduction of 82% in fishing effort en Greentand halibut. To ensure that the 1980
year-class provides 25% or 50% of the spawning stock biomass at age 10 requires
raductions in fishing effort of 12% and 56%, respectively.

At present, it is not possible 1o specify the level of TAC required to achieve any of these
objectives.

A year-class which will not be fished before age 10 would under the present effort level
contribute about 2 times as much to the age 10 biomass as under the current exploitation
pattern.

Provide strategy optlons to rebuild the trawlable biomass In SA 2+3 and the percent
mature in the population within 5 and 10 years to the approximate level of the mid-
1980s .

The stock is believed to have changed its distribution between the early-1980s and early-
1990s. It is therefore uncertain how the trawlable biomass observed in the Canadian
auturnn groundfish survey, which did not cover the current deep water fishing grounds in
the mid-1980s, should be interpreted as an index of the total stock biomass. Given the
redistribution of the stock it may even be guestioned if for example, a ban on fishing for
Greenland halibut would eventuaily reestablish the bicmass levels previously seen the
Canadian autumn survey area. Until a better understanding is available of the stock
structure and the mechanisms behind the changes in distribution, the Council is unable to
provide a satisfactory answer to this question.

Provide advice on ways to eliminate or minimize by-catch of American Plaice in Div.
3LNO ‘

Information reviewed in 1994 (SCR Doc. 94/65), as well as in 1995, suggested that
American plaice distribution in deeper water is likely to be seasonal, i.e. in the winter-spring
period only. These studies also suggest that few American plaice are found beyond 1 200
m. However, by-catch appears to be greatest in depths less than 1 000 m, where
American plaice by-catch can be 10 to 30% of the Greenland halibut catch (SCS Doc.
94/13, 85/13). Thus, given their current distributior, one method of reducing the by-catch
of American plaice in the Greenland halibut fishery would be to limit the amount of fishing
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shallower than 1 000 m in Div. 3LNO, particularly in the first haif of the year. Restricting
the Greenland. halibut fishery. to these deeper areas should also decrease the proportion
of small Greenland halibut in the catch, since large-individuals are found in deeper water,

There appears to have been some directed fishing on this American plaice stock in 1594,
although the proportion of the catch taken from directed fishing relative to that taken as by-
cateh could not be determined. Despite a moratorium on directed fisheries for American
plaice-in Div. 3LNO in 1994, the estimated catch was 7 378 tons, which was 2 578 tons
higher than the TAC of 4 800 tons.

The distribution of Greenfand halibut will be examined in more detail during the Council
Meating in September 1996, and their co-occurrence with American plaice should also be
examined in more detail at that time.

Denmark (on behalf of Greenland) made a speclal request with respect to Greenland
halibut as follows:

~
a) Allocation of TACs to appropriate Subareas (within Subareas-0 and 1)
b) Allocation of TAC for Subarea 1 inshore areas
c) Reproductive status of the Inshore stock component in Subareas 0 and 1,

and the influence of racruitment variabliity to thesse areas

d) The Impact from the ongoing fisheries in Subareas 2 and 3, on the stock
component In Subarea 1

éonceming a), no new data were available since Subarea 0B was not surveyed in 1994,
{see Appendix Il, STACFIS repert, Greentand halibut Subarea 0+Div. 1B-1F: and NAFO Sci.
Coun. Rep., 1994, p. 110).

Concerning b), 99% of the inshare catches in Subarea 1 are taken in Div 1A inshore areas.
The Council recommended (see Council Report on Greenland halibut in Div. 1A), that
separate TACs be established for each inshore area (lluligsat, Uummannag and Upernavik)
but could not calculate appropriate levels. The stocks in llulissat and Uummannag are
overexplaited. There are no biological data available pertaining to the inshore fisheries in
Div. 1B-1F.

- Concerning c), the Scientific Council noted that iittle or no spawning seems o take place

in inshore areas in Div. OB. Data presented in 1994 (NAFO Sci. Coun., 1994, p. 102)
indicated that this also applies tc the inshore stocks in Div. 1A far which no new information
was available this year. No recent information is available for the inshore stock component
in Div. 1B-1F. The recruitment levels seem to be stabls but no information is available on
the relation between the offshore recruitment and the recruitment to the inshore areas.

Concerning d), Greenland halibutin the Northwest Atlantic are considered to belong to a
single stock. The ongeing fishery in Subareas 2 ang 3 probably affects the stock
component in Subarea 1, but no data were available that could quantify this effect.

Denmark {Greenland) with the Concurrence of Canada‘Requested-Advice on Harp and Hooded
Seals as follows:

Harp and Hood Seals

assessment of stock sizes, distribution and pup production-of harp
and hooded seals in the Northwest Atlantic;

assessment of sustainable yields at present stock sizes-and in the long term under
varying options of age composition in the catch;

advise on catch options in the NAFO area;




59 SC 7-21 June

- *agsessment of effects of recent environmental changes or changes In the food
supply and possible interaction with other living marine resources in the area.

* Discussion of this agenda item was postpcned to the September 1995 Scientific Council Mseting
when material presentad at the 6-8 September 1995 Symposium would be reviewed.

The Scientific Council therefore called a meeting of the Joint ICESNAFO Working Group on Harp
and Hooded Seals. This Group met at the Keddy's Dartmouth Inn, Dartmouth, 5-9 June 1995 and
the report (SCS Doc. 95/16, Serial No. 2969) was presented by the Chairman, G. B. Stenson
{Canada) to the Scientific Council on 9 June 1995.

The request refers to the NAFO area and therefore the catch opticns presented below pertain only
10 the Northwest Atlantic stocks of harp and hooded seals, taken from the relevant sections (3.1-3.2
and 4.1-4.2) of the report {SCS Doc. 95/16) which were reviewed by the Scientific Couneil.

The catch options are calculated as replacement yields. This is the catch which can be taken from
the population in 1996 with the object of retaining the population constant for the next year, after
allowing for pup production.

Harp Seal (Phoca groeniandica) in the Northwest Atlantic
Stock Structure
Three different stocks have been identified in the North Atlantic

- The Northwest Atlantic Stock (NAFO Subareas 0-4, mainly SA 0-3)
- The Green'and Sea Stock :
- White and Barents Seas Stock

The stock structure was reviewed and it was agreed that this separation reflected the available
scientific information and this would be a satisfactory basis for the advice on catch options. The
Northwest Atlantic stock overlap with the other stocks to some extent during summer in Subarea 1
and in I[CES Div. XV, but there was no evidence of overlapping during the breeding period. Satellite
tagging data are currently providing new details on distribution and migration.

Catches

The catches (in numbers of seals) in southern Canadian waters in 1994 (61 184) were at the same
levet as in the period 1989-92 {53 000-68 000), following a low catch in 1993 (26 884). There are
no recent estimates of catches in the Canadian Arctic. '

The recent catches of harp seals in Greenland were estimated o be about 45 000-55 000 annually,
which is an increase from the reported catches of the mid-1980s. However, the Greenlandic
reporting system has changed appreciably since the mid-1980s and the estimates were judged to
be not comparable.

The total estimate of the 1994 catches is around 115 CCC individuals.
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Fig. 1. The best "scientific’ estimates of catch during 1970-94.

Population Estimates

Estimates of the total population declined during the 1960s, reached a minimum in the early-1970s,

" and then increased steadily to the present. The total population was 4.5 million individuals assuming

pup mortality was three times that of older seals, which is considered a conservative estimate or 4.8
million if it is assumed that the natural mortality for pups and older seals were the same. Since 1990
the population has been growing at approximately 5% per year.

The overalt pregnancy rate (the number of mature females pregnant in a sample regardless of age)
has dropped from 85% in the 1960s to approximately 70% in the 1890s. The timing of the decline
is not well known but likely to have started in the mid-1880s. The mean age at sexual maturity which
was 5.8 years in the mid-1950s, dropped to 4.6 years in the early-1980s and then increased to 5.4
years in the early-1990s. '

Replacement Yields

Replacement vields under three different harvest scenarios are presented below. The critical
element was the preportion of pups in the harvest. The natural mortality of pups was unknown but
an upper limit of three times the natural mortality of older seals was used in'the calculations. This
provided a conservative estimate of the replacement yield.

The first scenario assumes that the age structure of the caten was the same as the most recent year
available when pups accounted for 49% of the catch.

The second scenario assumes a harvest regime with the proportion of pups in the catch, similar to
the average seen in the last five years (57% pups).

1895



61 SC 7-21 June

To further illustrate the influence of the age composition of the catches, a calculation was done
using a catch consisting of only seals 1 year of age and older (i.e. no pups). This was believed to
be an unrealistic extreme since young of the year will be part of the catches in Greenland, but was
presented for comparison with the other scenarios.

Table 1. Estimated 1996 harp seal replacement harvest ('000s).

Harvest regime Replacement yield
% pups in the catch : 1996
49 275
87 285
0 222

The estimated 1996 population is 4.6 million under the assumption of natural mortality of 0.1 per year
based on an estimate of 4.5 mill in 1994.The model assumes that no density dependent changes
in the population are occurring; i natural mortality or vital parameters change, the estimates
provided here will be invalidated. Since changes in reproductive rates have been shown 1o oceur
historically in harp seals, it is important that vital parameters continue to be monitored and new
estimates made on a periodic basis. :

Hooded Seals (Cystophora crl.?tata) in the Northwest Atlantic
Stock Structure

Two stocks of hooded seals in the North Atlantic have been identified
- The Northwest Atlantic Stock (Subareas 0-3 and ICES XIVE)
- The Greenland Sea Stock

The stock structure was reviewed and it was agreed that this separation reflected the available
seiantific information and this would be a satisfactory basis for the advice on caich options. The
present evidence suggests that the majority of northwest Atlantic hooded seals moult in the Denmark
Strait (ICES Div. XIVD), but that some hoods may moult in the region north of Jan Mayen in the
Greenland Sea and some in Baffin Bay.

Northwest Atlantic hooded seals whelp on the ice in 3 areas; off Newfoundland ('Front'), in the Gulf
of St. Lawrence {'Gul{'} and in the Davis Strait. The extent to which seals whelping in the three areas
mix is unknown. :

Catches

Catches of hooded seals in southeastern Canada (Gulf and Front) remained at a very low level in
1993 and 1994: 38 and 221, respectively, part of which were research catches (19 and 72,
respectively).

Catches in Greenland remained at about 6 000 individuals annually during the period 1976-85. For
the years 1986-92 information on the catch of hooded seals in Greentand was insufficient or lacking.
Under the new data collection system (see section on harp seals above) the catch of hooded seals
in Greenland was 6 906 in 1993 and 6 772 during the first nine months of 1994, which indicated that
the present catches of hooded seals in Greenland are at the same level observed in the late-1970s
and early-1980s.
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Fig. 2. The best "scientific* estimates of catch during 1970-94.

Population Estimates

The total pup production for the northwest Atlantic stock is unknown because the three whelping
areas have not been surveyed in the same year and estimates cbtained in different years cannot
be combined without information on the degree of mixing. In the absence of such information, a
minimum estimate of pup production of 84 000 was obtained by combining estimates obtained from
the Front and Gulf in 1930 recognizing that this does not account for whelping in Davis Strait in
1990. This estimate pertaining to 1990 was used for the calculation of replacement yield for 1996
and igneres any changes in the total pup production since then.

Replacement Yields

Presently, there is no population model available to estimate total population, Replacement yields
were estimated using a model assuming constant reproductive rates and mortality.

Recent estimates of natural mortality are not available. The likely range of natural mortality for the
older animals was considered to be 0.07 and 0.13 (NAFO Sci. Coun. Rep., 1983) and M = 0.1 per
year was used for the simulations. The pup mortality was assumed 1o be three times the mortality
of older seals. Hunting mortality on older seals was assumed to be equal at all ages.

Replacement yields were estmated as a ratio of catch to total pup production under three harvest
regimes: 1} pups only, 2) 60% pups, 40% older and 3) only 1+ animals,
Table 2. Estimated replacement yields ('000s) for three
harvest regimes.

Harvest regime

% pups in the catch Replacement yield
100 . 34
60 29

0 24
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The harvest was assumed to be taken equally from all three whelping areas in praportion to their
pup production, if the whelping areas are discrete. If this is not the case, then knowledge of the
relative combination of each stock unit is necessary, and calculation of replacement yields should
be carried out for each stock unit separately. Currently, the largest harvest occurs in Greenland
where seals from all areas are taken in unknown proportions.

The Scientific Councit concluded that the estimates of replacement yield provided by this model
should be used with caution.

Xl. OTHER MATTERS

There were no other matters.

XH. ADOPTION OF REPORTS

At its session on 21 June 1895, the Council considered the reports of STACFEN, STACFIS, STACREC and
STACPUB and adopted each of them on the understanding that minor editorial changes would be done as
appropriate, before the reports were issued. The report of the Joint ICES/NAFO Working Group on Harp and Hooded
Seals will be issued as an SCS Document {SCS Doc. 95/16).

Xlll. ADOPTION OF SCIENTIFIC COUNCIL REPORT

At its concluding session on 21 June 1985, the Council considered the draft repert of this meeting. The
Report of the Scientitic Council was adopted on the understanding that minor editorial changes would be done as
appropriate, before the report is issued,

XIV. ADJOURNMENT

The Chairman thanked the members of the Council for their hard work during this meeting and in particutar
the Chairmen of the Standing Committees (W. R. Bowering, W. B. Brodie, C. A. Bishop and M. Stein) who guided their
Committees through the agendas. He further thanked the Secretariat for continued help and efforts. He further
thanked the Assistant Executive Secretary for his help. He extended specizal thanks to Claude Bishop, who will retire
soon, for his contributions 1o NAFQ over the years. Wishing everybody a safe journey home, he closed the meeting.
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ANNEX 1. LIST OF RECOMMENDATIONS - 7-21 JUNE 1995

The following are the recommendations made at the 7-21 June 1995 Meeting.

It is noted that the Scientific Council received all recommendations from its Standing Committees, however,

this secticn lists out the recommendations that appeared in the text of the main Scientific Council section of the report.
The complete list of recommendations appear in the sections below under each Standing Committee Report.

1

SCIENTIFIC COUNCIL

IV. RESEARCH COORDINATION

2. Fisherles Statistics

k) Report of the 16th Session of CWP and Preparation for the 17th Session

The Council accepted the review done by STACREC on the Report of the 16th Session of CWP, and endorsed
the view that NAFO has a long hisiory which cther international bodies of CWP can draw upan.

The Council endorsed the recommaendation that the Assistant Executive Secretary attend the ad hoc
consultation planned for July 1996 in Rome. The Council also endorsed the recommendation that NAFO
should work to ensure that CWP meetings of regional interest be held as needed.

The Council noted that the proposed venue being considered for the 17 Session of CWP was Hobart,
Australia. An alternative is EUROSTAT office in Luxembourg. The Council endorsed the recommendation
that the Chairman of STACREC and the Assistant Executive Secretary should attend, and concurred that with
advanced planning and the use of discount airfares, the cost of participation at either site would be similar.

Council noted the 2nd World Fisheries Congress will be held 28 July-2 August, 1996, in Brisbane, Australia,
and agreed it would be valuable if a presentation was made to that meeting describing the long and relatively
unique experiences of NAFO {and ICNAF). It was felt that such a presentation would enhance NAFQO’s image
and would be valued globally, particularly in the management of high seas fisheries. The Coungit endarsed
the recommendation that the World Fisheries Congress meeting be brought to the attention of the General
Council and Fisheries Commission and propose that there be attendance as well as a presentation describing
NAFQO's experiences. :

4. Blological Surveys

d)

Coordination of Surveys

The Council acknowledged the STACREG decision on the need to coordinate research surveys. The Councit
addressed issues regarding a synoptic survey for Greerland halibut throughout its range of abundance in
response to the request by the Fisheries Commission. The Council endorsed the recommendation that parties
interested in a synoptic survey for Greenland halibut meet and formulate such a plan.

5. Non-traditional Fishery Resources Inh the NAFO Area

The Council endorsed the recommendatlon that analyses of distribution and abundance of non-traditional species
be conducted for the extensive survey databases and the results presented at the June 1996 Scientific Council
Meeting.

VIIl. FUTURE SCIENTIFIC COUNCIL MEETINGS

5. INTERNET Communication Among Sclentisis

The Councit nated that the use of E-mail is commonplace for most of the scientists involved with work an the
Scientific Council. The Council recommended that the Secretariat obtain accass to this INTERNET communication
facility. The cost of this form of communication competes well with other forms and the method is much faster.
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X. MANAGEMENT ADVICE AND RESPONSES TO SPECIAL REQUESTS

b) Special Requests for Management Advice by the Fisherles Commiasion
iv} Coordinated research on Greeniand halibut

The issue of coordinated research relative to Greenland halibut was considered by STACREC with respect to the
need for a synoptic survey for Greenland halibut. It was suggested that such a survey wou'ld require one or two
years planning time and it was recommended that parties interested in a synoplic survey meet and formulate a
plan. A group should be formed from these parties to set dates and specify vessel and scientific staff
reguirements. The plan would describe the Scientific Council's requirements with respect to the gquestion.

’

STACFIS (see¢ Appendix 11}

Redfish [n Div. 3M

Redfish as by-catch in the shrimp flsheries

.... there were no further data for 1994 availabie during this meeting. Furthermore, this information is necessary if

STACFIS is to evaluate the effectiveness of separator grates currently in use in the shrimp fishery. STACFIS therefore

strongly recommended that relevant data on by-catch of small redfish in the shrimp fisheries on Flemish Cap in 1994

and 1895 should be made available prior to the Scientific Council meeting in June 1996.

Redfish in Div. 3L and 3N

i} Commerclal fishery data
STACFIS was uncertain whether these indices were reflective of the trends in the pepulation or simply reflect the
experience of the Portuguese fleet. Nonetheless, the Committee considered it more appropriate if the Div. 3NO
data could be disaggregated and, accordingly, recommended that future analyses of Portuguese observed catch-
rate data for redfish be presented separately by Division.

i) Research survey data
STACFIS concluded that a further fook into these and other survey data for redfish in Div. 3LN and 30 is
warranted and accordingly recommended that (1) data in Div. 3LNO be analyzed further to determine if a
relationship exists between Div. 30 and Div. 3LN that may help in the interpretation of the indices of abundance;
and (2) data be examined to evaluate the appropriateness of Div. 3LN and Div. 30 as management units for
redfish. '

Sliver hake in Div, VWX

i) Commercial fishery data
STACFIS expressed concern that for siiver hake in Div. 4/WX, the interaction effects between month and year in
the silver hake CPUE model may be influencing the results, and recommended that these effects be investigated
in future.

American plaice in Div. 3LNO

'ii) Hesearch survey data
USSR/Russian survey
STACFIS recognized the importance of the Russian spring survey data in providing an index of abundangce for

American plaice in Div. 3LNO and recommended that the estimates from the 1993 and 1994 surveys be made
available in June 1996 if possible. T
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Research Recommendations

It was recommended that where ever possible, ageing for American plaice from alf surveys in Div. 3LNO be made
available for the June 1996 Meeting of the Scientific Council.

STACFIS also noted the extension of distribution of American plaice to deeper water, mere than in the past.
Recognizing that the stratification scheme for the Div. 3LNO area includes depths to 1 500 m, STACFIS
recommended that survey coverage be extended to depths of recent distribution of American plaice. STACFIS
further recommended that the year round occurrence of American plaice in these depths be investigated.

Yellowtall flounder in Div. 3L, 3N and 30

d)

Recommendations

It was recommended that where ever possible the most up to date catch-at-age data from the surveys for witch
flounder in Div. SNO witch flounder be made available lor the June 1996 Meeling.

Greenland halibut in Subarea 0 + Div. 1B-1F

e)

Research Recommendations

Neither catch-numbers-at-age, weights-at-age data nor CPUE data were available for Greeniand halibut Div. 0B
offshore for 1994, and STACFIS recommended that these data should be presented at the June meeting in 1996,
in order to continue the time series already established.

The joint Japan/Greenland survey covers Subarea 1 only and STACFIS recommended that surveys should be
conducted in Subarea 0 as well, in order to obtain a more detailed assessment of the stock status in the area.

The question of whether the Cumberland Sound Greeniand halibut stock contributes to the SA C+1 stock needs
to be resolved. STACFIS recommended that a tagging program be initiated in Cumberland Sound to ascertain
whether adult fish move into Davis Strait. The degree of spawning activity should be examined at the same time.

Greenland halibut in Div. 1A

d) Research Recommendations

The basic problem for the assessment of Greenland halibut in Div, 1A is the age determinations, similar to the
assessment for the offshore stock in SA 0+1, and STACFIS therefore recommended that a special effort should
be directed to resolve these problems.

Greenland halibut in Subarea 2 + Dlv. 3KLMNO

d)

Recommaendations

STACFIS noted that length and age frequency data from the 1994 Canadian commercial fishery of Greenland
halibut in Subarea 2 + Div. 3KLMNO was not available, which mada it difficult to fully evaluate the 1994 fishery,
and STACFIS therefore recommended that the most up-to-date data be made available for the June 1996
Meeting.

Roundnose grenadier in Subareas 0 and 1

i)

Research survey data

A Canadian survey in 1986 gave a biomass estimate for Subareas 0+1 of 110 000 tons, of which 90% was found
in Subarea 1. USSR and GDR have conducted surveys covering both Subareas 0+1in 1987, 1988 and 1990, and
STACFIS recommended that the biomass estimates of roundnose grenadier from these surveys should be
presented at the June meeting in 1996,
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Capelln in Div. 3NO

ii} Research survey data

STACFIS also noted that the USSR/Russian acoustic estimates have been presented for capelin in Div. 3LNC
combined rather than separated by Division, and it was racommended that in future, estimates of capelin biomass
be provided separated by Division.

STACREC (see Appendix 1)

2. Fisheries Statistics

i

iv)

v)

d)

b)

Proposals for CWP Ad Hoc Consultation

In preparaticn for the 17th Session of CWP, Ad Hoc Consuitation is planned for July 1996 in Rome. It has
been a practice of the Scientific Council to send representation to these meetings and STACREC
recommended that the Assistant Executive Secretary attend the Ad hoc Consultation in July 1996. It was
noted that with CWP moving towards a giobal approach there would probabtly be some meetings that NAFO
would not be able to attend. It was felt that consultation meetings should offer the opportunity to meet on a
regional basis so that the congerns unigue to the Atlantic could be addressed. In accordance with the views
expressed by the General Council, STACREC recommendad that the Scientific Council request the CWP to
ensure that meetings of regional interests should be held as needed by regional member organizations.

Conslderation of CWP 17th Session

The CWP members were requested to confirm if this venue was suitable by October 18995, An alternative
venue suggested was the EUROSTAT office in Luxembourg. STACREC discussed the invitation and
recommended that as in the past the Chairman of STACREC and the Assistant Executive Secretary should
attend as NAFO representatives and the Scientific Council may at a Iater date propcse a national
representative as well.

World Fisherlas Congress Second Meeting

it was felt that the NAFO experiences would be valued globally, particularly, in the management of high seas
fisheries, and also enhance NAFO's image. STACREC accordingly, recommended that Scientific Council
bring the 2nd World Fisheries Congress to the attention of the General Council and Fisheries Commission and
propose that there be attendance as well as a presentation describing NAFO's experiences.

Biological Surveys

Cootrdination of Sutveys

STACREC recommended that parties interested in a synoptic survey for Greenland halibut meet and formulate
such a plan.

Non-traditional Fishery Resources In the NAFO Area

Distribution Data From Surveys

It was recommended at the September 1994 Meeting of STACREC that efforts be made to analyze data on
distribution and abundance of non-traditional species for presentation at the June 1995 Meeting. The only
reported analysis being conducted was that by Canadian scientists, but documentation was not available at
present. STACREC again recommended that analyses of distribution and abundance of non-traditional

species be conducted for the extansive survey databases and the results presented at the June 1996
Scientific Meeting.
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APPENDIX |. REPORT OF STANDING COMMITTEE ON FISHERIES AND ENVIRONMENT (STACFEN)

Chairman: M. Stein Rapporteur: K. F. Drinkwater

The Committee mat at the Keddy's Dartmouth Inn at 9 Braemar Drive, Dartmouth, Nova Scetia, Canada, on

8 and 17 June, 1995, to consider environment-related topics and report on various matters referred to it by the
Scientific Council. Scientists attended from Canada, Cuba, Denmark (in respect of Faroe Islands and Greenland),
European Union, Japan and Russia, and an observer from the United States of America.

95/4).

1.

The Committee reviewed the following documents: SCR Doc. 95/2, 7, 11, 14, 15, 24, 32, 33, 43; SCS Doc.

Chairman’s Introduction

The Chairman welcomed the members and noted that this was the first meeting of STACFEN, which in 1394
replaced the Environmental Subcommittee under STACFIS. He looked forward to working with all members
to enhance the environmental studies within the NAFO Scientific Council.

Review of the Terms of Reference of STACFEN

The Chairman reviewed the terms of reference of the STACFEN as referred to in Rule 5.1.d of the Rules of
Procedure of the Scientific Council. These are:

a) to develop and recommend to the Scientific Council policies and procedures for the collection,
compilation and dissemination of environmental information from oceanographic investigations,

b) to provide reviews of environmental conditions and advise the Scientific Council on the effects of
the environment on fish stocks and fisheries in the Convention Area, and

c) to encourage and promote cooperation among Contracting Parties in scientific research designed
to fill the gaps in knowledge pertaining 1o the effects of the environment on fish stocks and fisheries
as identified by the Scientific Council.

The Chairman expressed the hope that this Standing Committee would continue to improve cooperation
between oceanographers and fisheries scientists.

Invited Lecture on Remote Sensing

The Chairman introduced Dr. Andrew Thomas from the Atlantic Centre for Remote Sensing of the Oceans
{ACRSQO), Bedford, Nova Scotia. ACRSO is a non-profit association which supports development of the
marine remote sensing community through cooperative work with industry, universities and government.

Dr. Thomas provided a general overview of the marine remote sensing field and the numerous cpportunities
that it provides. He began his talk by discussing the various types of data that can be measured by satellites
(e.g. temperature, temperature gradients, colour, chlorophyll, ice and ice drift, winds, currents) the spatial
and temporal resolution of the observations and some of the problems encountered (e.g. atmospheric
corrections, ground truthing, cloud coverage). He also mentioned data accessability and the potential for
increased data quantity in the future with the projected increase in the number of satellites. He discussed
numerous applications of remote sensing using satellite imagery primarily from the NAFQ area. These
included examples of atmospheric and oceanic variables. Remote sensing is also used to detect biological
information. Chlorophyll concentration can easily be measured, and present research is focused upon
remote sensing of phytoplankten production. There is currently no colour sensor on a satellite in order to
detect plankton, but the SEAWIFFS satellite which is scheduled to be launched in the beginning of 1996 will
have a colour sensor and is an improvement over previous instruments. In particular, it will be able to
distinguish between plankton and turbidity in the water which previous sensors had difficulty with. During
the questions following the talk, he noted that detection of the distribution of some pelagic fish or mammals
that swim at, or break the surface, may be possible. Asked if satellites could detect bioluminescence of
surface swimming fish, Dr. Thomas was unsure but noted that it was an interesting possibility.
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The Chairman thanked Dr. Thomas for a very informative talk and felt that he had provided much food for
thought 1o the Committee regarding the use of remote sensing to address some of NAFO's environmental
issues. '
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4, NAFO Special Session in 1996

The Committee was informed that the Symposium originally scheduled for 1996 on "What Future for Captive
Fisheries in the Northwest Atlantic' has been postponed until 1997 and in its place there is a proposal to hold
a workshop on computing abundance estimates from surveys. The Committee felt that such a workshop is
timely, given that surveys are now all that are available 1o obtain abundance estimates of several of the
important commercial groundfish species in the NAFO region. The Committee noted that the Scientific
Council would discuss this further and emphasized that such a workshop should include the interrelation
between the fisheries and environment data.

5. Marine Environmental Data Service (MEDS) Report for 1994 {SCR Doc. 95/7)
a) Data Collected in 1994

Data from 878 oceancgraphic stations coflected in the NAFO area were sent directly to MEDS in
1994. An additional 5 557 stations were received through IGOSS (Integrated Global Ocean Service
System). The exact number of stations occupied was not certain because all the data had not been
received by MEDS. The number of stations received directly by MEDS was only 50% that obtained
last year, while the number of stations obtained through IGOSS increased for the second year
in a row by nearly 1 000.

b) ~ Historical Data Holdings
Data from 5 569 oceanographic stations collected prior to 1994 were obtained during the year,

down by approximately a factor of & over those obtained during 1993-94, but similar to other
previous years.

c) Drift-buoy Data
A total of 88 drift-buoy tracks were received by MEDS during 1994 representing 142 buoy menths.
The total number of buoys was similar to 1993 (86) but the number of buoy months was aimost twice
that recorded in 1993. Plots of the buoy tracks by season were presented. '

d) Wave Data

QOver 90 000 wave spectra were processed in 1994, mostly from the permanent network of moored
wave buoys in the area, - \

f) Environmental Conditions

Owing to the impfovement of the regional reviews, MEDS efforts since its last report to the Scientific
Council in June 1994 have been directed to providing data in a timely fashion to other agencies.

6. Review of Environmental Studies in 1994
a) Subareas 0 and 1 (SCR Doc 95/14, 24, 32)

increasing longevity and slower growth rates of northern shrimp (Pandalus borealis) at higher
latitudes and decreasing temperatures were reported from a study in the vicinity of Iceland (SCR
Doc. 95/14), This study also found an inverse relationship between temperature and size at first
spawning. -

Monthly air temperature anomalies at three sites in Greenland and changes in the ice cover in the
northern North Atlantic were described (SCR Doc. 95/32). Extremely cold air temperatures {monthly
mean anamalies of up 1o -6K) were observed in winter off West Greenland while above normal air
temperatures persisted in the summer at Egedesminde, but were near normal at Nuuk. Similar cold
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conditions in winter were observed last year and during most of the previous decade. The cold
winter was responsible for below normal annual mean temperatures in the region and continued the
cooling trend at Nuuk on West Greenland which began in the 1960s. However, the annual mean
air temperature was 1K warmer than 1994, On the east coast of Greenland, at Angmagssalik,
temperatures were near normal éxcept for below normal conditions in January, October and
December. Examination of the iong-term seasonal trends showed maximum variability and cooling
since the 1960s during winter (January-March). In contrast, the autumn (October-December)
temperatures were warmer-than-normal at Nuuk, showed delayed cooling through into the 1980s
before deciining below normal. In spite of the cold air in winter around West Greenland, ice cover
was hot extensive in 1994. Maximum ice extent cccurred in February with more ice than normal
occurring in the vicinity of Nuuk and in the Julianehaab Bight/Southwest Greenland region. Unusual
amounts of ice were also observed during July off Cape Farewell and in early August off Baffin
island. Ocean temperatures at Station 4 on Fylia Bank in autumn were above normal (by over 1K
averaged over the top 50 m and 0.8K over 0-200 m) and were slightly warmer than last year,
Salinities were also above normal and increased since last year. Warm, salty conditions are
believed due to a reduced influence of the East Greenland Current off West Greenland. The
seasonal variability of the hydrographic properties off West Greenland through an analysis of
historical data collected between 1920 and 1988 was also described (SCR Doc. 95/24). The near
surface temperatures shows seasonal atmospheric heating and cooling with maximum temperatures
in August except off Cape Farewell whers they appear in September. Waters below 50 m peak
during September-November which was believed to be related to advection of offshore waters. The

time of the monthly mean near-surface salinity minimum occurred progressively later from south to -

north along southwestermn Greenland, in August off Cape Farewell to October in the Davis Strait
region. This salinity minimum reflected ice meit off East Greenland which was advected northward
along West Greenland by the residual current.

A northward velocity of approximately 0.16 m/sec was estimated from the timing of the salinity
minima along the coast, which closely matched that of the observed speeds over the shelf.

Subareas 2 and 3 (SCR Doc. 95/2, 11, 33; SCS Doc. 95/4)

Oceanographic data from the Grand Bank, northeast Newfoundland Shelf and the Labrador Shelf
were used to determine variability in the cold intermediate layer (CIL} during the summer and
autumn pericds in relation to the long-term average (SCR Doc. 95/33). The summertime area of the
CIL across the Newfoundland Shelf returned to near the long-term mean during 1994 at Bonavista
but remained above normal on Hamilton Bank and on the Grand Bank. The variability in CIL volume
matched closely that of the variability in the CIL cross sectional areas along widely separated
transects. The volume of CIL waters (subzeto temperatures) has been slowly decreasing since
1991, A significant south to north temperature gradient (warmer in the north) within the CIL was
believed to be a result of the insulating effect of the winter ice cover.

Russian scientists reported the results of oceanographic observations taken at a total of 102 stations
on the Grand Banks during June and July of 1994 (SCS Doc. 85/4). The CIL waters occupied most
of the near bottom waters over the shelf except over the Southeast Shoals and along the southern
edge of the Grand Bank, The latter had above normal bottom temperatures, whereas in the northern
Grand Bank area they were below normal. Near-bottom salinities were generally below normal over
the entire Grand Bank. Bottom temperatures averaged over Div. 3L and 3NO, and both showed
an increase in temperature and decrease in salinity over last year. Based on previous temperature
trends, continued slow warming and freshening was predicted.

A study of witch flounder in Div. 3LNO and their possible relation to water temperatures was
reported in SCR Doc. 95/11. A weak negative correlation was observed between water temperatures
in the 50-200 m layer on the Hamilton Bank Section (8-A} and witch flounder biomass in Div. 3L fram
Russian surveys over the period 1980-1994. Using near-bottomn temperatures within each diviston
and smoothing the data, correlations accounting for greater than 57% of the variance in biomass
were found. However, the relationship with temperature differed in form in each area, being
negative in Div. 30, positive in Div. 3N and parabolic in Div. 3L. No explanation for the difference
between areas was given.
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c)

A Russian study on possible environmental factors affecting cod recruitment in Div. 2J3KL and Div.
3NO suggested the recent decline in cod recruitment may have been caused by a weakening of
the Gulf Stream and immigration into more southern areas due to an intensification of Labrador
Current waters (SCR Doc. 95/2). It was unclear to the Committee what mechanisms the authors
were proposing 1o relate the Gulf Stream to the changes in cod recruitment. It was requested that
the Committee's concerns be conveyed to the authors with the suggestion 1o resubmit the paper
in a more clearly written and concise form-at a future meeting.

Subareas 4, 5 and 6 (SCR Doc. 95/15; SCS Doc. 95/4)

No research cruises were undertaken in the Scotian Shelf area during 1994 by Russian scientists,
however, analysis of SST data and historical oceanographic and silver hake data were carried out
(SCS Doc. 95/4). From the analysis of SST data, positive anomalies were observed during 1994 on
the shelf slope and on the central Scotian Shelf throughout most of the year, in the eastern shelf low
negative anomalies were found in winter and spring but they became strongly positive in summer
and autumn. During the last & years, SSTs have generally been on the rise. Also in 1994 the
shelf/slope front was northward of its long-term mean position during January to May and near the
mean from June to December. Based on these data and previous asscciations, it was concluded
that 1994 was favourable to a fishery on silver hake and squid aggregations but unfavourable to

 hake spawning. Studies were alsa carried out on data collected during June-July of 1980 from

environmental and silver hake surveys. The near-bottorm temperature, salinity, nutrients, circulation
and zooplankton were compared o silver hake calch distributions, Surveys confirmed that the
feeding and prespawning silver hake were on the warm side of the shelf/slope front,

Monthly monitoring of surface and bottorn temperatures on a transect across the Middle Atlantic
Bight showed generally warmer-than-normal surface conditions but cooler-than-normal near-bottom
temperatures (SCA Doc. 95/15). Above-normal surface temperatures were also found in the Guif of
Maine. Surface salinities along the Middle Atlantic Bight transect were above the long-term mean.
No surface salinities were taken in the Gulf of Maine.

7. Overview of Environmental Conditions in 1994 (SCR Doc. 95/43)

A review paper was presented based on several long-term oceanographic and meteorological data sets as
welf as summarized results from available research documents. Highlights not covered in Section 6 are listed

below.

a)

b)

d)

e)

Extremely cold air temperatures were again observed over southern Labrador and Newfoundland
in winter, due to an intensification of the atmospheric circulation pattern as indicated by a strongly
positive North Atlantic Oscillation (NAQ) index. Air temperatures warmed to above normal values
during the summer and autumn although the annual means remained slightly below normal.

Similar to last year, ice formed early, spread more rapidly, was of greater concentration and lasted
longer than normal off southern Labrador, Newfoundland, in the Gulf of St. Lawrence and on the
Scotian Shelf. ‘

The number of icebergs to reach south of 48°N during 1994 was similar to 1993, but was slightly
less than the maximum in 1991. It was the third highest number of bergs detected since 1945,

Betow normal temperatures were observed throughout most of the water column at Station 27 in
winter and in the deep waters during the entire year. The latter continued a trend that has lasted.

over ten years. By the summaer, however, the surface waters had increased upwards of 2K above
normal.

The areal extent of the CIL water in summer was slightly above or near normal and had decreased
since 1993.

The CIL temperatures in the Gulf of St. Lawrence were well below normal continuing the trend of the
past decade. Also larger areas of the Magdalen Shallows were covered by waters of less than 1K
than usual. This has persisted since 1990.
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f) Annual coastal sea temperatures at Boothbay Harbor and St. Andrews were above normal whereas
at Halifax they were below normal in 1994,

a) Deep water temperatures on the Scotian Shelf (Emerald Basin) and in the Laurentian Channel at-

Cabot Strait were above normal. They were similar to or slightly below 1993 temperatures,
respectively. These conditions reflected the influence of warm offshore slope waters.

h} Cold waters continued in the 50-10C m depth range over the Scotian Shelf and in the deep waters
of the northeastern Scotian Shelf. The negative anomalies in some regions were near to those
recorded in the 1860s. The decline in temperature had begun in the mid- 1o late-1880s but this
year temperatures again appear to be on the increase. An exception to the below normal
temperatures at intermediate depths was over Emerald Basin due to the mixing with the warm deep
waters,

i} Warm conditions were observed throughout most of the Gulf of Maine during 1994 from XBT
transects, coastal SSTs and deep hydrographic stations. Increases in salinities at the mouth of the
Bay of Fundy provide evidence that this warming was due o an increased influence of cffshore
slope waters.

)] The ShelffSlope front and the Guif Stream were both north of their long-term mear locations and
large numbers of Gulf Stream rings were opserved.

Natlonal Representatives

No changes were reported to the national representatives responsible for submitting oceanographic data to
MEDS. The representatives are: G. Glenn (Canada), R. Dominguez {Cuba), E. Buch (Denmark), A. Battaglia
{France), F. Nast (Germany), R. Leinebo (Norway), A.J. Paciorkowski (Poland), F. Troyanovsky (Russia) and
G. Withee (USA). The representative for the United Kingdom is unknown.

Joint Russian/German Data Evaluation (ICNAF/NAFO data, status report)

An update was given by the Chairman on the joint study by German and Russian scientists to evaluate and
retrieve hydrographic data from the Russian central archives. The Chairman reported that the 3-year program
that was funded in 1994 was now underway. He reporied on data from the Labrador Sea that have been
extracted from the German Oceanographic Data Centre. It showed strong cooling and freshening of the deep
waters during the early-1970s with maximum changes on the western side of the Labrador Sea These data
will saon be compared with Russian data from the same area. A report on the results will be published upon
completion of the project. .

Acknowledgements

There being no other matters of business, the Chairman closed the meeting by thanking the participants and
the staff of the NAFO Secretariat for their contributions and cooperation.
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APPENDIX Il. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS)

Chairman: W. B. Brodie Rapporteurs: Various
I. OPENING

The Committee met at the Keddy's Dartmouth nn, Dartmouth, Nova Scotia, Canada during 7-21 June 1995,
to consider and report on matters referred to it by the Scientific Council, particularly those pertaining to the provision
of scientific advice on certain finfish and invertebrate marine stocks. Representatives from Canada, Cuba, Dgnmark
(in respect of the Faroe Islands and Greenland), European Union (Denmark, France, Germany, Portugal, Spain and

United Kingdom), Japan and Russian Federation were in attendance, as well as an observer from the United States _

of America. Various scientists assisted in the preparation of the reports considered by the Committee.

The Chairman opened the meeting by welcoming participants. The agenda was reviewed and a plan of work
developed for the meeting.

I. GENERAL REVIEW
1. General Review of Catches and Fishing Activity

Because a large number of countries had not yet submitted STATLANT 21A data for 1994, it was not possible
to prepare a meaningful tabulation to observe overall trends in catches and fishing activity. Therefore, under
this heading, STACFIS agreed to have only a general review of catches in the NAFO Regulatory Area of
Subarea 3 in 1994, A representative from Canadian Surveillance was present to address specific questions
relating to catch estimates.

Various estimates of national catches in 1994 in the NAFQ Regulatory Area in Subarea 3 were examined.
These included figures from Canadian Surveillance authorities, from scientists of particular countries, and
from the STATLANT 21A forms submitted to the Secretariat. The foliowing decisions were made concerning
these catches, for use in the STACFIS June 1995 assessments: :

- Use the Canadian surveillance estimates when it was the only one available, i.e. for non-Contracting
Parties, including those yet to report their catches, such as USA, Faroes, and Lithuania. There may
be a tendency. of Canadian surveillance to slightly underestimate the cumulative catch, due to the
estimate used for vessel down-time.

- Lise STATLANT 21A catches for Japan, Estonia, Latvia, and Russia, as there were no indications
of problems with these data.

- Use other sources of infarmation for some Contracting Parties, as it was concluded that these data
were the most appropriate.

There was little or no fishing activity by Canada in the NAFO Regulatory Area for all groundfish stocks
considered.

There were considerable discrepancies in some estimates of catch by species and Division, but there was
reasonable agreement on the overall level of the groundfish catch in the NAFO Regulatory Area in 1994 in
SA 3, around 125 000+£5 000 tons (Table 1). In the discussion of catches in each assessment affected by
these estimates, the range of possible catches is to be pointed out. Where possible, steps shoutd be taken
hefore the June 1996 Meeting of the Scientific Council to explain these discrapancies, such as obtaining
species composition of catches labelled as "OTHERS", and by checking on the availability of independent
data on fish production or fish sale. STACFIS noted with concern that the annual process of compiling
catches by species, country and area continues 1o be difficult and time-consuming, and still produces some
estimates which have a considerable degree of uncertainty.
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Table 1. Estimates of catches in the NAFO Regulztory Area in Subarea 3 in 1994, for use
in STACFIS stock assessments of June 1995.
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Species Area Totals
Cod . 1441
3M 32 255
IN 462
30 49
3NO 2702
TOTAL 36 398
Redfish 3L 893
3N 3829
LN 6974
30 3 898
3aM 11 316
TOTAL 22 187
American plaice aL 1 069
3N 4 209
30 270
3LNO 7 378
M £69
TOTAL 8 047
Yellowtail flounder aL 0
3N 719
30 0
3LNO 2 069
3M 0
TOTAL 2069
Witch flounder aL 360
3N 1066
30 53
3NO 1119
3aMm k)|
TOTAL 1510
Greanland halibut 3L 18 246
3N 12 451
30 4 041
3NO 17 468
M 9 317
TOTAL 45 031

Total catches do nol include skate or "other species”,

lll. REVIEW OF RECOMMENDATIONS FROM 1994 MEETINGS

A brief review of recommendations from 1994 was made. Where work had been completed, STACFIS agreed

to review this during the stock assessments.
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IV. STOCK ASSESSMENTS

1. Cod in Divisions 2J, 3K, and 3L (SCR Doc. 94/84, 95/2, 9, 12, 46, 60)

a) Introduction

In the 1994 assessment of the stock STACFIS was unable to determine the absolute stock level
based on an analytical assessment, but based on available data it was considered that it was at

an all time low.

For the current assessment additional biological data and abundance indices relative to the status
of the stock were considered and the results are summarized in this report under various headings.

b). Description of the Fishery

Prior to the 1960s the Div. 2J+3KL cod stock supported fisheries catching from 200 000 to 300 000
tons annually. During the 1960s good recruitment along with high exploitation rates saw catches
averaging about 580 000 tons (Fig. 1). However, the stock was in a period of decline from the
1960s until the mid-1970s. Reduced exploitation and some improved recruitment after that time
allowed the stock to increase until the mid-1980s, when catches were about 230 000 tons. With the
subsequent stock decline catches were reduced to 44 000 tons in 1992 reflecting management
actions. The commercial fishery was eventually closed in mid-1992. A Canadian food and
subsistence fishery was permitted in 1993 and part of 1994. This fishery was generally considered
a failure with catch rates being low and cod generally small. The 1994 catch totalled about 1 800
tons and was taken mainly in Div. 3L (500 tons) and Div. 3K (932 tons) {Fig. 2).

Catch beyond the 200-mile line in Div. 3L, in 1994 was estimated at about 500 tons..

Recent catches and TACs ('000 tons) are as follows:

1985 {986 1087 1988 1983 1990 1891 1982 1993 1934 1395

Fixed Gear Catch a0 72 79 161 103 113 60 120 g 1.3
Ofishore Catch 159 179 156 168 151 106 807 32'3 2' o8

Total Catch 231 252 235 289 253 219 150  44° 11" 18

TAC 966 266 256 266 235 199 tog  120° ! * 4
' Provisional.

2 Canadian surveillance estimate was 111.
* Fishery closed by EU in Jung 1992,
* Moratorium on Canadian fishing became effective in July 1992,
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Fig. 1. Cod in Div. 2J+3KL: inshore and offshare landings and TACs.
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c)
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Fig. 2. Cod in Div. 2J+3KL: landings by Division.

Physical Environment

Since the relatively warm period from the early-1950s to late-1960s the oceanic conditions in the
Newfoundland regicn have been characterized by three cold periods; early-1970s, mid-1980s and
the early-1990s. During 1991 the total heat content of the water column was the Jowest ever
recorded on the Newfoundiand Shelf. These cold episodes resulted from the large scale winter
atmospheric circulation over the Northwest Atlantic which brought cold Arctic air further south than
normal resulting in increased ice cover and a colder and fresher water mass on the Newfoundland
Shelf.

During. 1994 the annual air temperatures had increased in comparison to recent years. However,
seasonally, the winter temperatures were below normal causing ice to form early, be of greater areal
extent and |last longer than normal off northern Newfoundiand and southern Labrador, although ice
conditions off southem Newfoundland at the beginning of April were less than recent years. As a
result, ocean temperatures on the Newfoundland Shelf measured at Station 27 off St. John's were
below normal during the winter over all depths but by July they had warmed to 2.0°C above normal
in the upper water calumn and increased 1o near normal in the bottom layers by late-autumn. The
summer area of the Cold Intermediate Layer of the Labrador Current along the Bonavista transect
{Div. 3KL) has returned to near normal but remained above normal across Hamilton Bank (Div. 2.)

and the Grand Bank (Div. 3L). The July-August upper layer (0-50 m) was fresher than normal in
1964,

Ocean conditions in 1994 were closer to the long-term average than in recent years. This may be
beneficial for biological factors such as growth rates,

Stock Structure

Cod in Div. 2J+3KL are considered as a stock complex in which the existence of substocks or stock
components has long been suspected. Most attempis to distinguish individual components have

been complicated because of extensive annual migrations undertaken within the stock, particularly
the inshore-offshore migration.

%
.

Recent research with micro-satellite DNA and blood antifreeze protein levels have indicated that cod
overwinlering in a deep water bay in Div. 3L were geneticaily distinguishable from cod overwintering
offshore along the shelf-break of the Grand Bank (Div. 3L). This difference occurred even though
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cod from the two areas intermingle during most of summer and autumn as a result of the inshore
feeding migration by offshore individuals,

Similar analyses to determine differences between offshore companents throughout their range have
not been conclusive. Some of the problems encountered may have been related to timing of
sampling or to movements of cod within the area. The identification of substocks or stock
components would be important for the future management of this stock.

Spatial Patterns of Abundance and Distribution

i)

i)

ii)

Temporal changes

A more southerly distribution of cod, three years of age and older has been reported
previously and reportedly began in 1989. Different reasons for the apparent southward shift
in distribution have been hypothesized: 1) it was a direct result of colder ccean climate
conditions; 2) it was a direct result of the more southerly distribution of capelin; 3) the
changing pattern in distribution is actually not a 'shift’ but a result of high fishing mortality
in the northern areas; 4) it is a combination of fishing mortality and ocean climate factors.

Recent work examining fishing martality based on tagging data for the period 1954-91
concluded that fishing mortality was higher in Div. 3K than in Div. 3L. There was no
comparable tagging data in Div. 2J in the fate-1980s and early-1330s with which to make
a similar comparison. Higher fishing mortality in more northerly areas is consistent with the
hypotheses stated above. The tack of comparable data from Div. 2J and the observation
that cod straddied the Div. 3K/3L border during the late-1980s imited the interpretation of
these results.

Acoustic data collected in an area straddling the boundary of Div. 3K and 3L from 1983-94,
demonstrated an increase in density within the study area during 1990-92, compared to
1983-89 and 1993. These results are consistent with the hypothesis that there was an
increase in local density during 1990-92, in association with the decling of cod abundance
in the north (Div. 2J+3K). The decline in local density in 1993 was hypothesized to result
from a further southward shift in distribution of cod to the northern part of Div. 3L, outside
Canada's 200-mile line. Density continued to decline within the study area in 1984.

Distributional studies in 1994

Acoustic data were collected in June 1994 from four specific areas, ranging from northern
Div. 3L in the south to Hawke Channel (Div. 2J) in the north. Cod densities were very low
compared to cbservations made during previous spring acoustic sampling. Althaugh
densities ware similar in the north and south, it was the first year that the northern area had
been included in this acoustic survey, and it was noted that the results represent partial
coverage for the stock area. Cod were in poorest condition (K,). in the southermn most
region {northern Div. 3L). Adults sampled in the Div. 2J region were largely spent,
indicating that spawning had occurred prior to June.

Pelagic juvenile cod were found extensively over the NE Newfoundland Shelf in surveys
conducted during late-August, indicating that successful spawning of cod occurred in
spring off Labrador in 1994. This observation agrees with the June acoustic survey which
only found adult cod only in the north (southern Div. 2J). Comparisons to previous surveys
are restricted by the fact the 1994 survey was the first time coverage was extended to the
north. Comparing similarly surveyed areas offshore in 1994 to 1993 indicated there were
more pelagic offshore juvenile cod in 1994. Pelagic juvenile cod were also distributed
throughout the surveyed inshore areas during 1994, consistent with previous surveys.

Population contraction

The autumn 1994 Canadian research vessel survey did not locate any significant
concentrations of cod within the survey area. Spatial concentration of cod increased from
low values during 1981-87, reaching a peak in 1992. Since then, it has decreased to levels
commaon in the early-1980s.
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f)

A comparisan of population concentration with population size (from autumn surveys}
demonstrated that the spatial distribution of cod began to contract systematically from
1987 through to 1990, with no change in population size during this period. There was a
continued concentration of the population from 1990 to 1992, at a lower rate, as the
population abundance declined. As the research vessel abundance index decreased
further in 1993 and 1994 the remnant population had no dense spatial concentrations, The
spatial concentration index appeared to guantify a contraction in distribution that occurred
initially independent of the population abundance. The lack of spatial concentration in 1994
appeared to reflect that there were no aggregations of cod remaining within the survey
area.

iv} Juvenite cod

Juvenile cod surveys conducied between 1992-94 demonstrated that cod ages 0-3 years
occurred throughout the inshore areas along the east coast of Newfoundland.

Pelagic and demersal juvenile cod surveys demonstrated strong cross-shelf gradients in
abundance, where the inshore areas typically had the highest concentrations. With the
exception of 1994, the spatial distribution of pelagic juvenile cod was largely confined (o
the inshore areas. This distribution was confirmed by demersal sampling conducted in the
same year after the cod had settled. In the 1994 pelagic juvenile survey, cod were mare
abundant offshore than in 1993. Demersal sampling in the late-autumn of 1294 did not
sample O-group cod on the bottom offshore. It was not possible to ascertain if the pelagic
juvenile cod sampled offshore in 1994 migrated inshore or remalned undetected offshore
during their first winter of life.

Beach seine sampling has demonstrated the abundant occurrence of 0-group and 1-group
cod below the inter-tidal range to depths of 5-7 m. A nearshore trawling experiment carried
out in November 1933 demonstrated that 0-group and 1-group cod were abundant out to
depths of 40 m, approximately 2-3 km from shore. Older cod (ages 2 and 3) were less
abundant at depths <40 m and more abundant at greater depths.

Changes in Maturity, Weight, Age Composition and Condition

Observations from autumn and spring surveys indicate that both males and females have shown
an increasing propaortion mature at younger age and smaller size since 1990-91 with the current
estimates being the highest in the time series. The trends observed were evident in all Divisions,

Micro-otolith age determination of pelagic juvenile cod in 1994 demonstrated that cod larvae
hatched primarily in June, with spawning extrapolated to have occurred during May, and possibly
late-April. There was no evidence of spawning after this time in 1994. This observation contrasted
with samples from 1992 and 1993 which demonstrated that successful spawning ocourred primarity
during June and July.

Condition factors, as measured by body weight relative to length, fluctuated without apparent trend
from 1977 until 1989 after which they declined through 1992 in Div. 2J and to a lesser axtent in Div.
3K. There was no apparent decline in Div. 3L. This pattern was supporied by estimates of the overall
level of feeding of cod during the same time period, particularly for Div. 2J. However, the declining
trend in condition was reversed in 1993 and 1994. This was not reflected in feeding success data
for the same period.

Changes in growth rate and proportion mature-at-age are important in the determination of the
amount of recruitment necessary for spawner biomass replacement, i.e. for year-classes to produce
sufficient spawner biomass to equal that of their parents. Using the most recent assessment results,
obtained using the ADAPT framewaork, it was concluded that the decrease in recruitment and growth
over the 1980s played a major role in the stock decline.

The rate of population growth of Atlantic cod is strongly related to age-at-maturity and this is
influenced by temperature.
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Autumn survey average lengths and weights-at-age for the dominant age groups {4-7) declined for
most years from the late-1970s to early-1980s until 1982 with declines most pronounced in Div. 2J.
The 1993 and 1994 values have shown general increases. Cod older than age 7 were virtually

" absent in the autumn surveys of 1993 and 1994.

Spawning Locations

The areas where the most intensive spawning occurs for this stock has been variously reported as
the outer slopes of the Banks and more recently the shallower waters of the Shelf. Recent analysis
of data from Russian surveys suggested that spawning occurs earlier on the slopes than on the
shelves. In the past, spawning was earlier and more intensive on the northeastern slopes than on
the shelves. More recently most of the spawning was observed on the shelves and in shallower
waters. It was indicated that changes in spawning locations may have been influenced by changes
in stock abundance, and probably by oceanographic conditions.

Fishing Monrtality

A history of exploitation of Div. 2J+3KL cod since 1954 was estimated using tag return data from
122 tagging experiments. Very high rates of exploitation in the late-1880s and early-1890s were
estimated. '

A separate analysis of inshore components of the Div. 2J+3KL stock complex using tagging data
indicated that fishing mortality had been very high on the inshore compongnts of the cod stock since
the late-1940s, when the estimated fishing mortality was greater than 0.5.

By-catch of cod in the shrimp fishery was estimated appeared to be small in 1994, apparently as
the result of increased use of the Nordmore grate.

An analysis of the ratio of the catch to estimated biomass from the research survey indicated; 1) that
the fishing mortality from the very limited food fishery in recent years and offshore foreign catch was
significant, and 2) the high fishing mortalities estimated for the early-1990s by other methods, were
not cbserved.

Natural mortality

" An analysis was presented which suggested that the drastic stock decline since the late-1980s was

caused by a sudden increase in natural mortality {m) in the winter of 1991 to a level of 2.2 as
opposed to the usual assumed value of 0.2. However, the validity of this analysis could not be
determined at this time as several questions could not be answered relative to some of the model
parameters. This included, the method used to obtain the regularization parameter including the
derivation of g, "the catchability rate”. Other published analyses have indicated that there was no
sharp increase in natural mortality at that time.

Predator-prey and Competition Interactions

Cod are eaten by a variety of predators, including seabirds, sguid and various fish, including cod
itself (cannibalism), but the non-human predator attracting attention in recent years has been the
harp seal. The harp seal population which is seasonally present in the Div, 2J+3KL cod stock area
has been increasing and is now estimated to number about 4.5 million. Although cod has been
determined to be a mingr component (3%) of the harp seal diet, the impact of this removal on the
dynamics of the cod stock has not been assessed. Cod eaten by seals are mainly aged 0-2 years,

Arctic cod, capelin, herring and cod accounted for about 75% of the harp seal diet. The biological
interactions among capelin, Arctic cod, cod and seals may be complex. Capelin is consumed by
the other three species. Arctic cod is consumed by seals and cod. Cod is consumed by seals and -
by larger cod. |n addition, capelin, Arctic cod and juvenile cod have similar food requirements, so
there is potential for competition among them.
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k) Feeding

The temporal pattern of change in stomach contents of cod has varied by Division. [n Div. 2J, the
average quantity of capelin in stomachs was nil or low during 1991-94, reflecting the absence or
low abundance of capelin in Div. 2J as determined during acoustic surveys, The condition (scmatic
and liver indices) of the few cod remaining in Div. 24 also declined in 1981 and 1992, but the
somatic condition index recovered in 1993 and 1994,

In Div. 3K, the average quantity of capelin and other food in stomachs was relatively high in 1993,
but the quantity of capelin declined in 1994. There was no corresponding decline in somatic
condition. |n Div. 3L, neither stomach contents nor somatic condition declined in 1993 and 1994.

) Changes in Co-occurring Groundfish Species

Wilch flounder biomass estimates from Div. 2J+3KL. have declined from 45 000 tons in 1983-84 to
an all time low of 900 tons in 1394, American plaice biomass from Div. 2+3K has also declined over
the same temporal period from approximately 120 000 tons in 1982-83 to 5 000 tons in 1994, as
well, the lowest in the time series. The depth distribution of witch flounder and American plaice has
changed from the 1980s to the 1990s with the proportion of the biomass increasing since 1989 in
deeper water. The age composition of American plaice has narrowed from a maximum age in
autumn surveys of 16 in 1989 to a maximum age of 12 in 1993. Age compaositions were not available
for witch flounder for the past two years but previous analyses have shown a decline in maximum
“age from 26 in the mid-1970s, to 17 in 1981, and further to 14 from 1986-92.

The declining biomass trends in these two species in Div. 2J+3K cannot be explained by the
removals from the commercial fishery. The ratio of annual catch/survey biomass, a proxy for
exploitation rate, never exceeded 9% for American plaice. The situation is not as clear for witch
flounder because of uncertainties with survey coverage of the stock area and a fishery concentrating
on pre-spawning aggregations.

There are similarities in the abundance and distribution patterns of cod, American plaice, and witch
flounder. All have shown declining trends cver the same time period and a tendency to be found
in deeper water. Unlike cod, there was no evidence for a change to a more southerly distribution
for American plaice.

10)] Recruitment Trends

Recruitment to fishable sizes {approximately age 3) was compared using research surveys and
reconstruction of recruitment from catch data (VPAs). in 6 different cod stocks from 1980 onward
the VPA based trend in recruitment declined, while the research vessel estimates did not decline.
This can result from increased discarding and high-grading, such that juvenile fish are
under-estimated by VPA reconstruction. In each of the 6 stocks, high juvenile mortality was
associated with high adult mortality, consistent with the hypothesis of discarding. Based on VPA
reconstruction calibrated against research surveys (ADAPT) recruitment fell below replacement
levels inthe early-1980s. The recruitment required to replace spawner stock rose during this period
due to increased fishing mortality and declining weights-at-age.

Abundance estimates from the autumn survey deciined for fish at ages 2, 3 and 4 in 1994,
compared to 1993 and 1992 in Div. 2J+3KL. This points to a continuing decline in recruitment to
fishable size classes due to weak year-classes in 1990-1892. The catch rates of age 1 through 4
cod from inshore pelagic traps were higher in 1994 at a site in Div. 3L but lower at another site in
Div. 3K.

A number of different indices have been used to determine trends in year-class strength. These
include; pelagic density and distribution, beach seine surveys of young cod in shallow water,
surveys in deeper water using a small mesh Campelen trawl, catches in inshore pelagic traps, and
incidental catches in commerciat capelin traps.

The 1994 year-class appears to be stronger than the 1993 and 1992 year-classes, based on several
of the indices atage 0+. The 1993 year-class also appears to be stronger than the 1992 year-class,
based on indices at age 0+ and at age 14. In most instances the 1991 year-class ranked lowest
in abundance. It will be at least 3 years until it is known whather this trend is refiected in the annual
autumn biomass survey. The beach seine survey was considered to be a reliable indicator of relative
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cohort strength, with precision similar to that of the autumn research survey. - The precision of the
other indices needs further evaluation. .

Biomass Trends

Autumn research vessel survey estimates of biomass and abundance in Div. 2J+3KL have shown
severe declines in recent years and the 1994 point estimate is the lowest in the series. No
aggregations of cod were found.

Estimates from Canadian spring and Russian spring and summer research vessel surveys in Div,
3L have also declined substantially in recent years.

Anecdotal information from the Canadian food and subsistence fishery in September of 1994
indicated that there were no areas with repoerts of 'good’ catch rates comparable to that experienced
inthe years prior to 1992. The June 1994 acoustic survey had no large catches comparable to those
cbtained during 1990-83 surveys. No high density aggregations of adults were located as had been
the case in previous years.

Given the levels of precision in spring and autumn surveys it was not possible to conclude that the
decline in biomass and abundance from 1993 to 1994 was significant. However, all indices indicate
that this stock is at an extremely low level.
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Fig. 3. Ced in Div. 2J+3KL: biomass estimates from surveys.

Summary

The Div. 2J+3KL cad stock remains at a very low level, probably in the order of 1% of that in the
early-1980s. The stock consists mainly of young fish. Stock reduction since the moratorium has
octurred although catches have been much reduced. The majority of the catch since the
moratorium has come from inshore areas where it has been shown that separate stock components
are likely to exist, mainly in the deepwater bays.

The reasons for the drastic decline in this stock remain unresolved. Hypotheses suggest a variety
of potential causes, such as, adverse environmental conditions, underestimation of fishing mortality,
and increased predation. Although water temperatures were anomalously low during the early-
1890s, there are indications of a return to more normal conditions. Analysis of tagging concluded,
as did previous results from VPA analysis, that fishing mortality in the late-1980s and early-1990s
was high, assuming a constant rate of natural mortality. Since the moratorium, fishing mortality would
have been reduced in the offshore areas as catches were very small. By-calch mortality of cod in



the northern shrimp fishery declined from 1992-94 with the introduction of the Nordmore grate. Harp
seal numbers have increased substantially since the early-19803 and their consumption of cod as
well as other fish species has increased.
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Since 1990-91 cod have shown an increasing propaortion mature at younger ages with the proportion
for 1994 being the highest in the time series. This may be a response to population declines.
Estimates of the abundance of pre-recruits (ages 0-2) have been obtained in recent years using a
variety of indices. The abundance in 1994 at age 0 was greater than in 1992 and 1993.

2. Cod in Division 3M (SCR Doc. 95/26, 30, 73, 75, 77, Doc. 9513, 15)
a) Introduction
i) Description of the figshery

The cod fishery on Flemish Cap has traditionally been a directed fishery by Portuguese
frawlers and gillnetters, Spanish pair-trawlers and Faroese longliners. Cod was also being
caught in the past as by-catch in American plaice fishery conducted by Spanish trawlers,
as well as in redfish fishery by Portuguese trawlers. Insignificant amounts of cod are taken
as by-catch in the Russian pelagic fishery for redfish. The fleet currently operating in Div.
3M includes vessels from non-Contracting Parties.

ii) Nominal catches

From 1963, when the improved statistical system was introduced, to 1979, the mean
reported catch was 32 000 tons, with high variation between years. Catches declined after
1980, when a TAC of 13 000 tons was established, but Scientific Council regularly
expressed its concern about the reliability of the reported catches in the pericd. New
estimates of the annual total catch since 1988 were available after revision using
information from logbooks from a high proportion of vessels fishing in the area (Fig. 4). The
revisions were substantial in some years, for example 1988,

Recent TACs and catches (‘000 tong) are as follows:

1985 1986 1987 1988 1983 1990 1991 1992 1993 1994 1995

TAC 13 13 13 0 0 0 13 . 13 13 11 11
Catch 14 15 11 290 48 41" 1@ 25 16" 30'?

' Includes estimates of misreported catches and catches of non- Contractmg Parties.

2 Provisional.
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Fig. 4. Cod in Div. 3M: catches and TACs.
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Input Data

i)

ii)

Commercial fishery data

Sampling data for 1994 were available for Portuguese trawters and gilinetters and Spanish
pair-trawlers. Samples were selected from the whole catch before it was sorted and
discarding occurred. Trawler catches were dominated by the 1990 and 1991 year-classes
as were pair-trawl catches. Gilinetter fleet catches were dominated by 1990 and 1989
year-classes.

Catch rates

Catch-rate data from Spanish pair-trawlers for 1993 and 1994 were not representative due
to the small amount of data available. Two models used to analyze the Portuguese CPUE
data gave inconsistent results for 1993. Both analyses showed an increase in catch rates
in 1994 compared to 1988-92. '

Research survey data

Biomass and abundance estimates were available from research vessel bottom trawl
surveys conducted by USSR/Russia from 1977 to 1993 {Fig. 5), with concurrent acoustic
surveys from 1985 onwards. The estimates of trawlable biomass showsd a maximum level
of 37 000 tons in 1989, a decline to 3 900 tons in 1990 and an increase to 13 000 tons in
1993. There were no comparable surveys in 1992 and 1994,
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Fig. 5. Cod in Div. 3M: total biomass estimates from surveys,

Stratified-random bottom trawl surveys were conducted by the EU from 1988 to 1994. The
surveys also showed a decline of trawlable biomass from a peak of 104 000 tons in
1989 to 24 000 tons in 1992, an increase to 56 000 tons in 1993, and a decrease in 1994
to 43 000 tons.

The maximum stock biomass in 1989 indicated by surveys was produced by the relatively
abundant 1985 and 1986 year-classes when aged 4 and 3 years, respectively. The
increase in biomass from 1992 to 1993 was attributed to the contribution of the relatively
abundant year-classes of 1990 and 1991 which constituted 89% of the total biomass in the

1993 EU survey. These year-classes constituted 93% of the total biomass in the 1994 EU
survey.
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c) Estimation of Parameters -

A sequential population analysis was carried out for ages 1 to 8+ and years 1988 to 1984. Catch-in-
number data correspond to the revised estimates of total annual catch.

Natural mortality was set at 0.2. The partial recruitment-at-age vector was determined by the
Extended Survivors model used in the analysis.

The analysis was tuned with the results of the EU survey from 1988 to 1994, Alternate analysis
including catch-at-age and effort data of the Spanish pair-trawlers from 1988 to 1992 and of the
Portuguese trawlers from 1988 to 1894 for the tuning process were also considered. However, it was
observed that the weight attributed to those data in the analysis was low due to their low
concordance with survey and catch inputs. Consequently, the results were similar in all the rung
performed. :

d) Assessment Results
STACFIS wishes to stress that because of uncertainties associated with the input catch-at-age data
and the fit of the Extended Survivors model, the results of the analysis can only be used to infer
trends in biomass and fishing mortality and at present, cannot be used as a basis for any catch
prediction.

Estimated fishing mortality was very high, exceeding 1 in more recent years, which is consistent with
estimates from previous analysis (Fig. 6).
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Fig. 6. Cod in Div. 3M: results from XSA model, believed by STACFIS only to reflect trends (for
discussion SSB see Section e below),

The 1985 and 1991 year-classes were the most abundant over the period, and those from 1993 and
1984 seem to be weaker. Total biomass in the period 1988-94 was highest in 1989 and in 1994 due
to the contribution of the 1985 and 1991 year-classes, respectively. On both occasions, the
increased cod abundance on Flemish Cap attracted more fishing effort, resulting in early exploitation
of the cohorts and a decrease in their potential yield.
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e) Spawning Stock Biomass

Spawning of cod on Flemish Cap generally begins at age 5. Spawning stock biomass, assumed to
be age 5+ biomass, decreased since its recent peak in 1990. The latest study of cod maturation
indicates that age 4 fish were mature in 1994. The increase of the spawning capacity of the stock
was interpreted as a reaction of the population to the decline of the adult stock.

3. Cod in Divisions 3N and 30 (SCR Doc. 95/55, 70; SCS Doc. 95/13)
‘a) Introduction
i) Description of fishery

Nominal catches increased during the tate-1950s and early-1960s, reaching a peak of
about 227 000 tons in 1967, and subsequently declined to lows of 9 728 tons in 1993 and
12 561 tons in 1992 (Fig. 7).

Recent TACs and catches ('000 tons) are as follows:

1986 1987 iQBB 1989 1990 1991 1992 1993 1994 1905

Recommended TAC Same as agreed )
Agreed TAC 33 33 40 25 186 136 1368 10.2 6 0
Reported Catches 51. 42 43 33 18 17 101" 9" 19
Noen-reported Calches - - - - 11 12 25 07 08
Total Landings B1 42 43 33 29 29 128" 97 27
' Provisicnal.
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Fig. 7. Cod in Div. 3NO: catches and TACs.

From 1979 to 1991 catches have ranged from 20 000 to 50 000 tons. The continued
reduction in recommended TAC levels have contributed to reduced catches in recent years
to a level of about 10 000 tons in 1993. Directed fisheries on this stock ceased abcut mid-
year in 1994 and there are to be no directed fisheries during 1995.
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Landings during 1994 were mainly from the Regulatory area by the EU and non-
Contracting Parties (2 655 tons) while the Canadian fishery obtainad about 47 tons.
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b) Input Data
i) Commercial fishery data

Catch rates. The Portuguese otter trawl catch rates declined from 1990 to 1992 consistent
with the impact of low recruitment levels during the mid to late-1980s. There was an
increase in 1993 as a result of incoming relatively strong recruitment (1989 and 1990 year-
classes) but a decline again in 1994 as the abundances of these year-class declined. The
Portuguese fishery also found cod in deeper waters in recent years,

Catch-at-age. Biological sampling data was available only for the Portuguese fisheries and
an estimate of total removals-at-age were obtained from these data. The 1989 and 1990
year-classes (ages 4 and 5) were most numerous in the catch in 1994. These were also
the most numerous year-classes in the catches from 1991 to 1993 (ages 2-4).

There appeared to be a decline in mean weights-'at-age from 1993 to 1984 although this
may have resulted from the area sampled (only from the Regulatory Area), time of the year
(first half of the year only),and small sample size at older ages.

i) Research survey data

Stratified-random research vessel surveys have been conducted by Canada in Div. 3N for
the 1971-95 period, with the exception of 1983, and in Div. 30 for the years 1373-95 with
the exception of 1974 and 1983. Surveys prior to 1991 generally had a maximum depth
of 366 m. For 1991-85 the depth range has been extended to at least 731 m in each
survey. Biomass estimates for Div. 3N and 30 combined, gradually increased from the
early-1970s to the early-1980s and increased considerably between 1982 and 1984.
Another sharp increase occurred in 1987 but survey biomass then declined until 1992
when it was the fowest observed since 1882. Estimates of the Div. 3NO btomass in 1993
increased to about 74 000 tons. The 1994 and 1995 biomass sslimates have declined
further to 17 000 tons and 9 000 tons, respectively, the lowest in the time series.

Abundance estimates for Div. 3NO suggested similar trends to those observed for
biomass. The abundance estimates for the 1988 to 1992 period were among the lowest
in the time series but the 1993 estimate was considerably higher (Fig. 8). Abundance was
much lower in 1994 and 1995 with the latter being by far the lowest in the time series.
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Fig. 8. Cod in Div. 3NO: abundance estimates from spring surveys.
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Abundance estimates-at-age indicated that the 1983 to 1988 year-classes (ages 6 to 11
in 1994) were among the lowest observed in the time series. The dominant ages in the
1994 survey were 4 and 5 (the 1 990 and 1989 year-classes).

Additional stratified-random surveys have been conducted by Canada during autumn in
1990-94 with 731 m being the maximum depth in 1993 and 1994. Biomass and abundance
estimates for Div. 3NO declined from 1891 to 1984 (Fig. 9). The 1989 year-class was

abundant in the 1991 and 1992 surveys but declined drastically in 1993 and further in
1994,
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Fig. 9. Cod in Div. 3NO: abundance estimates from autumn and juvenile surveys,

Canada has conducted stratified-random surveys during the August-Sepiember period in

Div. 3NO since 1985 for the purpose of estimating abundance of juvenile as well as adult .

groundfish. The surveys since 1988 have covered depths to 275 m. Biomass and
abundance increased from 1389 to 1991 but have since generally declined. The decline
indicated a substantial reduction in the abundance of the 1989 and 1990 year-classes.

A stratified-random survey conducted by EU-Spain in May of 1995, only in the Regulatory
Area to a maximum depth of 731 m, estimated cod hiomass at about 7 200 tons. Most

were found in one stratum at depths ranging from 185-275 m. Cod lengths ranged from
24 to 60 cm {peaking between 45 and 51 cm).

c) Estimation of Parameters

i}

Sequential population analysis

Formulations of the adaptive framework (ADAPT), including Canadian spring, autumn and
juvenile groundfish surveys and Russian RY survey data, were used for the determination
of stock size for 1994. Results from ADAPT indicated that coefficients of variation (CVs)
were relatively high and that year effects in the residual pattern suggested some
uncertainty in the calibration analysis. It was considered that some of the uncertainty may
have resulted from inclusion of data from the 1993 Canadian and Russian spring surveys.
These have praviously been considered to be outliers in their respective time series as
both estimates were very high relative to previous surveys and had large variances
associated with their estimates. The low biomass and abundance from the 1994 and 1995
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surveys were a further indication that the 1993 values were anomalous. An ADAPT analysis
was conducted using survey data with the 1993 values omitted to determine'their impact.

The statistics describing the parameter estimates genera]ly indicated a better fit when the
1993 data were omitted from the-analysis.

Regardless of the ADAPT analysis considered, Cvs were high on most abundance
estimates and the patterns observed in the residuals suggest some uncertainty with the
results of the analysis. This could be the result of highly variable survey indices as well as
poorly estimated removals at age.

d} Assessment Results

Poputation numbers (age 3+) from ADAPT have been declining for most years since the mid-1980s.
Estimates increased slightly after 1991 with the appearance of the relatively strong 19889 and 1990
year-classes. Population (age 3+) biomass estimates have declined steadily since 1987 and in 1994
were the lowest in the time series (Fig. 10). The spawning stock biomass has also declined
substantially since the relatively high levels in the mid-1980s and is also the lowest in the time
series. Fully recruited fishing mortality (ages 7-10) has declined since 1991, whereas fishing
mortality on ages 3-4 has increased. Fs on ages 5-6 during the same period have been variable.
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Fig. 10. Cod in Div. 3NO: biomass estimates from ADAPT.
The stock in 1994 was represented mainly by the 1989 and 1990 year-classes. The current
estimates for the size of the 1989 year-classes are much lower (17 million) than that estimated
during the 1993 (38 million), and 1994 (47 million} assessments. Although it was not as well
estimated, the size of the 1990 year-class appears to be much weaker than pravicusly estimated.
Survey data suggest that year-classes since 1990 may be weak.
4, Redfish in Subaréa 1 {SCR Doc. 95/3, 4, 23; SCS Doc. 95/6, 12, 14)
a) Introduction '

Historically, redfish were taken mainly as by-catch in the trawl fisheries for cod and shrimp.
Lg\ndings were considered to be almost exclusively golden redfish ( Sebastes marinus L.) until 1986.
Itis believed that subsequently the portion of beaked redfish ( Sebastes mentella Travin) represented
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in the catches increased, and since 1891, the maijority of redfish catches are considered to be
beaked redfish. In 1977, total reported catches peaked at 31 000 tons {Fig. 11). During the period
1978-83, reported catches of redfish varied between 6 000 and 9 000 tons. From 1984 to 1986,
catches declined to an average level of 5 000 tons due to a reduction of effort directed to cod by
trawlers of the EU-Germany fleet. However, occasionally in this period, a directed fishery on redfish
could be observed for this fleet. During the same time, a directed redfish fishery was initiated by
Japanese trawlers, but they only partly compensated the reduction in the catches of EU-Germany.
With the closure of the offshore fishery in 1987, catches decreased further to 1 200 tons, and
remained at that low level in spite of increased effort by trawlers from Greenland and EU-Germany
after the recpening of the cod fishery in 1988, Since 1991, fishing effort was directed to shrimp or
Greenland halibut only.

Both recent and historical catch figures do not include substantial numbers of small redfish
discarded by the trawl fisheries directed to shrimp and cod.

Recent catches (‘000 tons) are as follows {includes sorne' but not all discards):

1985 1986 1987 1988 1989 1990 1991 1992 1993 1894

Catch 4 5 1 1 1 G.4 0.3 0.3' 0.8 1

' Provisicnal
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Fig. 11. Redfish in Subarea 1: catches

input Data
i) Commercial fishery data

Length measurements of catches of golden redfish taken off West Greenland and landed
at Cuxhaven or Bremerhaven were presented for the period 1962-78. They revealed
significant reductions in mean fish size of about 4 cm, with the biggest reductions
occurring in the late-1970s, when mean fish length remained under 40 cm.
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i) _Research survey data

EU-Germany groundfish survey. Annual abundance and biomass indices were derived
from stratified-random bottom trawl surveys commencing in 1982, These surveys covered
the areas from the 3-mile line to the 400 m isobath of Div. 1B to 1F and were primarily
designed for cod as target species. Therefore, the high variation of the estimates for
redfish could be caused as a result of the incomplete survey coverage in terms of depth
range and pelagic occurrence. The survey results indicated that golden redfish (217 cm)
decreased continuousty in abundance and biomass by 99% (Fig. 12). Estimates for beaked
redfish (=17 ¢m) varied without a clear trend but were determined to be extremely low
since 1992. Both stocks showed abrupt changes in their size structure from a regular
modal length at 30 cm to significantly smaller individuals in 1992 and 1995, respectively.
No mature redfish were caught during the survey in 1994. Since 19886, juvenile redfish (<17
cm) were found to be very abundant (Fig. 13).
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Fig. 12. Redfish in Subarea 1: biomass estimates of redfish =17 cm from surveys.

Species and stock identification of these juvenile redfish is still unclear, but reappearing

peaks at 6. 10-12 and 15-16 cm might indicate annual growth increments and represent
the age groups @, 1 and 2 years,

Greenland-Japan groundfish survey, Since 1987, cooperative trawl surveys directed to
Greenland halibut and roundnose grenadier have been conducted on the continental slope
in Div. 1A-1D at depths between 400 m and 1 500 m. In August 1994, one stratified
random bottom trawl survey was carried out. As usual, beaked redfish was mainly caught
at depths less than 600 m. The biomass index in 1994 has decreased to 400 tons, the
record low of the time series and one third of the estimate in 1993 (1 200 tons). Length

measurements revealed that the size structure of the stock is presently dominated by
individuals <20 cm. .
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Fig. 13. Redfish in Subarea 1: abundance of juvenile redfish from surveys.

Assessment results

In view of dramatic declines in survey abundance and biomass indices of golden and beaked
redfish (=17 cm) to an extremely low level along with significant reduction in fish sizes, STACHIS
concluded that both stocks are severely depleted. The origin of the very abundant pre-recruits {<17
cmy) as indicated by the surveys and their recruitment potential to the stocks under consideration
is unclear.

5. Redfish in Division 3M (SCR Doc. 95/26, 48, 51, 71; SCS Doc. 95/4, 12, 13, 15)

a)

Introduction

There are three species of redfish which are commercially fished on Flemish Cap: deep sea redfish
{Sebastes mentella), golden redfish (Sebastes marinus) and Acadian redfish (Sebastes fasciatus).

~ The term beaked redfish is used for 5. mentella and S. fasciatus combined. Because of the

difficulties with identification and separation, all three species are reported together under redfish

‘in the cormmercial fishery.

)] Description of the fishery

Directed fishing on redfish in Div. 3M in 1994 was mainly conducted by non-Contracting
Parties, Russia and EU-Portugal. This was a change in comparison to 1983 when other
Contracting Parties were also engaged in this fishery. This change was reflected in the
amount of the total estimated catch of about 11 000 tons in comparison to 29 000 tons in
1993. The reduction in catches was mainly caused by less effort of nearly all participating
fleets. Non-Contracting Parties accounted for 60% of the catches.

The Portuguese trawler and gilinet fleets operated from January to October on Flemish Cap
with about 40% less effort in the trawl fishery and 10% less effort in the gilinet fishery
compared to 1993. Russian trawlers fished from the second half of July until the beginning
of October . The Spanish pair-trawl fleet operated mainly in the first half of the year on
Flemish Cap whereas the Cuban fleet in 1994 did not fish on Flemish Cap. The Japanese
redfish fishery was conducted during winter 93/94 and spring 1994. Except for a few
Portuguese gilinetters mostly bottom trawls were used.
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The non-Contracting Party fishery was assumed to be directed at redfish.The Russian,
Japanese and Baltic States fisheries were also directed at redfish. Because of good cod
calches, the Spanish and Portuguese fleets aimed at cod (except a few Portuguese
gilinetters) and the redfish catches were mainly taken as by-catch in the cod fishery.

i} Catches
Catches were double the TAC in 1987 and were about three times higher in 1989 (Fig. 14).
In the period from 1991 to 1993 catches have been at the TAC level and were substantially
less than the TAC in 1994. Due to uncertainty in the amount of unreported and misreponed
catches, a range of 9 000 tons to 17 000 tons for realistic catches is likely.

Recent catches ("000 tons) and TACs are as follows:

1985 1986 1987 1988 1989 1990 1991 1992 1993 1884 1995

TAC 20 20 20 20 20 50 50 43 30 26 26
Catch 20 29 44 23 58 81! 48' 43+2 og'2  qq12

1 Includes estimates of non-reported catches from various sources
2 Provisional

There continued to be a substantial amount of non-reported catches accounted for by non-
Contracting Parties. Since 1989 these catches have been estimated in the range of 3 000
tons to 10 000 tons,
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Fig. 14, Redfish in Div. 3M: catches and TACs.
b) Input Data
i) Commercial fishery data

Sampling data. The amount of catches covered by the samples in 1994 was estimated
at about 4 GO0 tons out of the 11 315 tons estimated total catch.
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For 8. mentelia the Portuguese trawl catches show a mode for males at 26 cm and two
mades for females at 22 cm and 27 cm. The respective age compositions imply ages 7
and 8 as dominant.

Gillnet catches of 5. mentefla were dominated, for both males and females, by a relatively
large range of lengths between 31 cm and 45 om, with a mode at 39 cm corresponding
1o ages older than 11 years for males and females. The information available also
suggested that mean length and mean weight in the catch increased from 1983 to 1994
(mean length by about 1.5 cm).

Catches of S. marinus by the trawl fishery were dominated by fish with a large range of
lengths, between 26-37 cm for males and 24-47 cm for females, corresponding to a large
range of ages, with 12 year olds dominant for males and 15 year olds for females.

In‘ the Spanish samples of the pair-trawi fishery, two modes at about 17 to 20 cm and at
about 35 cm can be observed. These were also represented in the Russian sampling data
although the second mode was less pronounced. In both cases redfish species were not
identified.

CPUE data. Data were examined from the Portuguese directed redfish fishery only.
Unfortunately the data for 1994 were based only an a few samples which is reflected in a
large standard error and led to the cenclusion that changes in CPUE from 1993 to 1994
may not be significant. However, the trends in the time series of the Portuguese CPUE and
the EU bottom traw! survey generally agreed.

Concerns were expressed in using CPUE as an indicator of stock status, especially for
redfish. There are only a few fleets operating on Flemish Cap which regularly target redfish.
Most of the fleets fish redfish as an alternative when ¢od is less plentiful or cod guotas are
reslrictive. A greater proportion of redfish catch will be taken as by-catch when cod fishing
becomes more profitable. Also the vertical distribution of redfish varies widely in space and
time, and therefore the availability of this species to the bottom trawl and gilinets which are
mostly used in the redfish fishery on Flemish Cap is also subject to high variability.
Concern was expressed that CPUE data from redfish fisheries on Flemish Cap are not

appropriate as an indicator of the state of redfish stocks on a year-to-year basis.

Research survey data

There were two survey series which gave information on the state of the redfish stocks on
Flemish Cap. A Russian bottom trawl survey was conducted in the period 1983 to 1993.
Acoustic estimates were available from the same survey series since 1988, Unfortunately
this survey was not continued in 1994. Since 1988 the EU conducted a bottom trawl survey
providing estimates of all three redfish species which are combined in the following table
('000 tons):

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

Russia
Bottom 155 132 52 310 106 47 83 18 45 18 70
Bottom+Pelagic 379 366 246 108 100 147

EU
Bottom ‘ 158 137 104 64 | 104 63 126

The increase in total biomass from 1993 to 1984 was mainly due to an increase of S,
marinus and juvenile redfish (SCR Doc. 95/26). For the first time since 1990 S. marinus
biomass reached the same level in 1994 as S. menteila biomass. Fish of age 8 dominated
the gotden redfish stock and the beaked redfish biomass was dominated by age group 5.
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c)

The sudden increase of the golden redfish biomass, which is not due to juveniles, proves
the perception of a highly variable biomass time series caused by variable availability of
this species to the survey gear, mainly due to changes in the spatial distribution.

There was also length frequencies available from a Japanese deepwater survey in Div. 3L
and 3M which took place for the first time in spring 1995. The observed length frequencies
were similar to those of the commercial fishery. ’

State of the Stocks

The EU survey estimated the trawlable biomass of the redfish stecks on Flemish Cap at about
126 000 tons (Fig. 15). There was no information on the absolute biomass of the redfish stocks,
however, the trawlable biomass estimates of the two survey series indicated an increase of the
trawlable biomass since 1992 to a level seen in 1989 and 1990. The contribution of S. marinus
biomass to the total biomass was higher in 1994 (26%) than in 1988 (17%) and 1990 (14%). Thete
was littie information on spawning stock biomass but indications were that good recruitment can be
expected. Fishing mortality had probably been reduced, due to the reduction of effort from 1993
to 1994,
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Fig. 15. Redfigh in Div. 3M: biomass estimates from surveys,

Redfish as by-catch in the shrimp fisheries. The increased abundance of juvenile redfish on
Flemish Cap will cause further by-catch problems in the shrimp fishery, likely with negative impact
on future recruitment to the redfish fisheries. For the September 1994 Scientific Council Meeting,
provisional data from Canadian observers were available indicating that small redfish accounted for
up to 32% of total catch weight in the shrimp fishery in April 1994, However, there were no further
data for 1994 available during this meeting. Furthermore, this information is necessary it STACFIS
is-to evaluate the effectiveness of separator grates currently in use in the shrimp fishery. STACFIS
therefore strongly recommended that relevant data on by-catch of small redfish in the shrimp

fisheries on Flemish Cap in 1994 and 1995 should be made available prior to the Scientific Councif
meeting in June 1996.
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6. Redfish in Divisions 3L and 3N (SCR Doc. 95/13, 48, 51, 55; SCS Doc. 95/4, 13)

a)

Introduction

The average reported catch from Div. 3LN from 1959 to 1985 was about 22 000 tons ranging
between 10 000 tons and 45 000 tons (Fig. 16). Catches increased rapidly from about 21 000 tons
in 1985 to a historical high of 79 000 tons in 1987 and subsequently declined to about 27 000 tons
in 1992. The accepted estimates for 1993 and 1994 catches were about 23 000 tons and 7 000
tons, respectively. These amounts could not be estimated precisely because of discrepancies in the
available sources of information, however, depending on how the information was combined,
estimates ranged from 20 000 tons to 26 000 tons for 1993 and between 3 700 tons and 7 500 tons
for 1994,

In the early-1980s the former USSR, Cuba and Canada were the primary fleets directing for redfish
in what was essentially a trawler fishery. The expansion cf the fishery in 1986 was due primarily to
the entry of EU-Portugal, taking about 21 000 tons. In 1987 various countries who were not
Contracting Parties of NAFO, most notably South Korea, Panama and Caymen Islands began to fish
in the Regulatory Area accounting for a catch of about 24 000 tons. Since then these countries have
taken between 1 000 tons and 13 000 tons annually.

During the 1980s most of the Div. 3LN catch was taken in the vicinity of the Div. 3N and Div. 30
border in addition to the slopes of the Grand Bank in Div. 3L. Since the 1980s a considerable
amount of activity has occurred in the 'Beothuk Knoll' area which is southwest of the Flemish Cap
at the Div. 3M, Div. 3L and Div. 3N border. However, in 1993 and 1994, fishing activity increased
in the southwest portion of Div. 3N. In 1994 fleets from the Baltic countries returned home early in
the year because of a relatively poor flshery in the area of the Beothuk Knoﬂ

From 1980 to 1990 the TAC each year for this stock had been 25 000 tons. The TAC was reduced
to 14 000 tons for 1981 and has been at that level to 1995. Even at the higher catch estimate of
7 500 tons, 1994 was the first year since 1985 that the TAC was not exceeded. In some years from
1986 to 1993 catches have been double (1988, 53 000 tons) and even triple (1987, 79 000 tons)
the agreed TAC.

Recent nominal catches and TACs (000 tons) are as follows:

1985 1986 1987 1988 1989 1990 1891 1892 18993 1994 1995

TAC 25 25 25 .25 25 25 14 14 14 14 14
Catch 21 43- 79" 53" 34" 29" o' p7lE pled 123

' Includes catch estimated by STACFIS.
2 Provisional.
3 STACFIS could not precisely estimate the catch (see text far explanation}.

input Data
i) Commercial fishery data

A catch rate database with effort measured in hours fished and another with effort
measured in days fished were standardized for each Division separately using a
multiplicative maodel. In previous assessments the data available from NAFQO Statistical
Bulletins were supplemented with Portuguese observed data because of possible
confounding with directed effort of other target species. The current analyses examined the
NAFQO data and the observed data separately.

As in the past indices using the NAFO data were not considered reflective of year to year
changes in population abundance (see NAFO Sci. Coun. Rep, 1989, p. 70}, although they
may be indicative of trends over longer periods of time. There were indications of decline
beginning from the early to the mid-1980s in all derived indices for Div. 3L and Div. 3N.
The large increase in 1992 in both Div. 3L series is dn‘ftcult to reconcile with other indices
of abundance for Div. 3L.
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Fig. 16. Redfish in Div. 3LN: catches and TACs.

A standardized CPUE series based on Portuguese observed data (SCS Doc. 95/13)
suggested stability in Div. 3L from 1988 to 1993 while directed effort to redfish gradually
declined over the same period. There was no directed fishery in 1994, An analysis of
Portuguese CPUE observed data for Div. 3NO combined indicated an increasing trend
from 1991 to 1994, STACFIS was uncertain whether these indices were reflective of the
trends in the population or simply reflect the experience of the Portuguese fleet.
Neonetheless, the Committee considered it more appropriate if the Div. 3NQO data could be
disaggregated and, accordingly, recommended that future analyses of Portuguese
observed calch-rate data for redfish be presented separately by Division.

Limited sampling from the 1994 Portuguese fishery in Div. 3L (SCS Doc. 95/13) suggested
males 24 ¢cm-30 cm and females 24 cm-38 cm dominated the catch based on samples
obtained in May. The mean lengths of the samples were 30.0 cm for males and 31.4 cm
for females. Sampling of the 1994 Div. 3N Portuguese fishery from March to June
suggested males 22 cm-29 cm and females 22 cm-35 cm dominated the catch. The mean
lengths of these samples were 27.0 cm for males and 29.7 cm far females.

Sampling from a 1994 exploratory Russian fishery in Div. 3L in June-July (SCS Doc. 95/4)
suggested males 24 cm-29 cm and females 24 cm-31 cm comprised the bulk of the catch.
The mean lengths of these samples were 26.1 ¢m for males and 26.8 cm for females.

Research survey data

Results of bottom trawl surveys for redfish demonstrated a considerable amount of

. variability. This was realized both between consecutive seasons and years, and amongst

tow by tow catches within a single survey. Although it was sometimes difficult to interpret
year to year changes in the estimates, in general, the data from Canadian surveys in Div.
3L suggest that trawlable biomass since 1992 was at its lowest level {an average 5 000
tons) relative to the time period from 1978 to 1986 (an average 103 000 tons).

Canadian surveys have also been conducted in spring and autumn in Div 3N from 1991-
1995. Mean number and weight per standard tow in Div. 3N were generally higher than
in Div 3L, but it was also evident that there was greater fluctuation of, and larger variability
around the mean densities than in Div, 3L. The source of this variability was unclear but
is likely due to seasonal changes in catchability or distribution rather than real changes in
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population abundance. The interpretation of these data in terms of year to year trends was
difficult. Nevertheless, the average trawlable biomass over the 1991-94 period was about
16 Q00 tons. A preliminary estimate from the spring 1995 survey was about 1 300 tons.

The possibility of a relationship between redfish in Div. 3G and Div. 3LN was revisited. It
was reported that Canadian spring and autumn surveys also cover Div, 30 but that the
pattern of results may not account for the fluctuations observed in Div. 3N. STACFIS
concluded that a further lock into these and other survey data for redfish in Div. 3LN and
30 is warranted and accordingly recommended that (1) data in Div. 3LN and 30 be
analyzed further to determine if a relationship exists between Div. 30 and Div. 31N that
may help in the interpretation of the indices of abundance; and (2) data be examined to
evaluate the appropriateness of Div. 3LN and Div. 30 as management units for redfish.

Russian stratified-random bottom trawl surveys in Div. 3L indicated that there has been a
decline in relative abundance and biomass from 1984 to 1990. There was an increase in
the 1991 estimates. The survey was not conducted in 1992. The 1993 and 1994 estimates
were both at the level of the 1983-80 estimates which are the lowest in the time series. The
trawlable biomass estimate for Div. 3L derived from the 1994 survey was about 4 000 tons.

In Div. 3N, although there were some rather dynamic changes that have occurred over the
period 1984-93, Russian surveys also indicated a general decline from 1984 to 1991. This
was evident in both the mean number and weight per standard tow. The 1993 survey
suggested a rather large increase relative to 1891 but this was highly influenced by the
catch in one stratum which accounted for 70% of the biomass but oniy represents about
9% of the area surveyed. There was no survey conducted in 1994 in Div. 3N.

Canada has conducted deepwater surveys in Div. 3L in the summer of 1931 and winters
of 1984 and 1995 (SCR Doc. 95/51). Very few redfish were caught in depths greater than
750 m. Trawlable biomass estimates from the three surveys ranged from 800 tons in 1991
to 1 500 tons in 1995. There was partial coverage of Div. 3N for those strata greater than
550 m in close proximity to Div. 3L with highest trawlable biomass occurring in the 1994
survey at 205 tons. )

A deepwater survey was conducted by Japan from March-April 1995 in Div. 3L in the
depth range 732 m-1 280 m which utilized a trawl with an uniined 140 mm mesh codend
(SCR Doc. 95/48). The trawlable biomass estimated was less than 150 tons which again
indicates low occurrence of redfish beyond 750 m, however, it was noted that station
selection was not random. ‘

Recruitment

Length and age distributions from Canadian surveys in Div. 3L indicated there has been
relatively poor recruitment since the early-1980s. The 1994 spring and autumn survey
catches were dominated by 25 cm-31 om fish corresponding to the year-classes that were
born in the early-1980s. Length frequencies and age distributions from the Div. 3N
Canadian surveys from 1991-93 show different distributions compared with Div. 3L for each
corresponding seasonal survey, consistently being composed of size groups that are much
smaller. There was a relatively good pulse of recruitment picked up in the 1991 autumn
survey in the range of 12-14 cm (1986-87 year-classes) that could be tracked through to
the 1894 survey at about 19 cm. Given the variability in the survey estimates the magnitude
of this recruitment cannot be determined. However, there was no sign of any year-classes
subsequent to this fram the surveys. -

Length distributions in terms of percent at length from the 1994 Russian survey of Div. 3L
(SCR Doc. 95/13) indicated the bulk of the research catch occurred from 24 ¢m-29 cm.
There was a mode which occurred at 19 ¢m similar to that of the 1994 Canadian autumn
survey but it was relatively less abundant compared to the Canadian survey in Div. 3L. The
historical series of these length distributions from the Russian surveys extending back to
1989 suggest that fish greater than 32 cm were much less represented in the size
distribution since 1991.
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Assessment Resuits

It is not possible to provide an estimate of the absolute size of the stock in Div, 3LN. The resuits
from Canadian spring and autumn surveys suggest trawlable biomass has beentow in Div. 3L since
1991 refative to the late-1970s to mid-1980s. The situation in Div. 3N based on the Canadian surveys
is unclear because of large seasonal fluctuations, however, trawlable biomass has averaged 16 000
tons since 1991 which is about three times the average trawlable biomass estimate based on
Canadian Div. 3L surveys since 1992 (5 000 tons). Russian bottom trawl surveys also indicated that
relative abundance in 1993 and 1994 was at historically low values in Div. 3L.

The catch rate indices derived for Div. 3L and Div. 3N show much variability. Although some of the
changes in mean catch rate between some years are too dramatic to be solely the result of changes

. in population abundance, there are indications of decline from the mid-1980s to 1990 in all the

derived indices. This corresponds to a period when some of the largest catches historicatly were
taken and probably generated high fishing moralities.

" n summary, the resource in Div. 3L appears to be very low with no sign of good recruitment. The

Div. 3N portion contains a recruiling component of unknown abundance that may already be
recruiting to some fleet sectors. Despite this there is no sign in the research surveys of any good

year classes to follow.

Future Studies

The Committee was informed that within Canada there has been a working group formed to address
questions related to stock structure and migration which will likely include Div. 3LNO. STACFIS
welcomed this, noting that the information available at this meeting was inadequate to address a
previous outstanding recommendation regarding the integrity of Div. 3LN as a separate
management unit from Div. 30 (see NAFCG Sci. Coun. Rep, 1994, p. 78). STACFIS considers this
issue important and necessary to resolve (see recommendation in Section b.ii above).

7. Silver Hake in Divisions 4V, 4W and 4X (SCR Doc. 95/44, 53, 76, 80; SCS Doc. 95/4, 8)

a)

Introduction

The fishery is conducted primarily by large Cuban .and Russian Federation ofter trawlers using
small-meshed bottom trawls. Before 1977 the fishery was not restricted by season or area, however,
since 1977 the fishery has been restricted to April 1 through November 15 and to the area seaward
of the small mesh gear ling (SMGL). Since 1990, allocations have heen made to Canadian
companies which have entered into developmental arrangements with Cuban and Russian fishing
companies to harvest silver hake. Despite these realignments, the resultant composition of the fleet
actively fishing silver hake has not changed. Nominal catches since 1970 ranged from a maximum
of 300 000 tons in 1973 to a minimum of 8 000 tons in 1994. Catches generally increased from 1977
to 1989, with the exception of 1983, from 37 000 tons in 1977 ta 91 000 tons in 1989. Since 1989,
catches have shown a continual decline and are now the lowest in the time series. Since 1977
catches for this stock have been below the TAC through allocations being made to parties which
did not participate in the fishery, and allocations which were made late in the season when
commercially viable catch rates could not be achieved. These tendencies continued in 1994, and
resulted in only 8 000 tons being harvested from a TAC of 30 000 tons.

Recent catches and TACs {'000 tons) are as follows (Fig. 17):

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1985

TAC 100 100 100 120 135 135 100 105 &6 30 60
Catch 75 83 62 74 91 69 68 322 2 a?

' Projected catch at Fq4 was 75 000 tons; 11 000 additional tons were allocated by Canada in the knowledge

that not all alfocations would be fully harvestea.

2 Provisianal.
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Fig. 17. Silver hake in Div. 4VWX: catches and TACs.

The 1934 fishery commenced in the last week of April, and finished in mid-July. In 1994 Canada
implemented regulatory changes to minimize cod, haddock and pallock by-catches in this fishery -
the position of the SMGL was moved to restrict fishing to water deeper than 190 m, and use of a
separator grate in codends was made mandatory. These measures were effective in reducing by-
catches while not affecting silver hake catch rates significantly. Observed catch rates were generally
poor compared to levels seen between 1985-83, at approximately the same tevels seen in 1992 and

1993.

Input Data

i)

Commercial fishery data

Catchrates. Catch and effort data frem the commercial fishery were analyzed using a
multiplicative madel to derive a standardized catch rate series from 1977-94, As was the
case in the past assessment, country, Division, month, and year were considered as
factors. To quantify the effects of the modifications to the 1994 fishing regulations, position
relative 10 the new line and presencefabsence of a separator grale were added 10 the
model. Country, Division, month, and year had a significant effact in the model, while
fishing location and presence of'a separator grate did not. STACFIS expressed concern
that for sitver hake in Div. 4VWX the interaction effects between month and year in the
silver hake CPUE mcdel may be influencing the results, and recommended that these
effects be investigated in future. The standardized catch-rate for this stock has dropped
in recent years (Fig. 18), from a peak of 5 tons/hr in 1989 to 1.7 tons/hr in 1992, 1993 and
1994. The most recent catch rates are similar to those experienced in the late-1970s and
early-1980s.

Catch-at-age and weight-at-age data. The commercial removals-at-age for 1994 were
calculated from Canadian length samples from the commercial fishery and an age-length
key constructed from Canadian ageing data. For 1991 to 1933 a combined Canada/Russia
age-length key was used in calculating removals-at-age, but it was not possible to continue
this approach, as no commercial samples were collected by Russia from the 1994 silver
hake fishery. Length/weight data from Canadian July research vessel surveys were used
in the calculation of weights-at-age. Removals-at-age and weights-at-age for 1994 were
calculated using menthly age length keys to reduce possible mis-assignment by age. The
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estimates for 1992 and 1993 were re-calculated in the same fashion, while values for 1977-
91 were taken from the previous assessment. Commercial mean weight-at-age has shown
a sharp decline since 1992.
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Year

Fig. 18. Silver hake in Div. 4VWX: standardized catch rates.

Research survey data
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Fig. 1. Silver hake in Div. 4VWX: survey biomass and abundance.

The survey results indicated a continual declineg in total numbers and biomass over the
period 1986-92 (Fig. 19). Both measures increased in 1993, but the 1994 survey indicated
both numbers and biomass had declined sfightly.
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The July survey in 1993 indicated the 1892 year-class at age 1 was above average.
However, in 1994 this cohort appeared below average at age 2. The 1890 and 1991 year-
classes were of average strength in size at age 3 and 4, respectively. The 1994 O-group
survey showed the 1994 year-class to be below average.

ift) Biological studies

In the last review of stock status for silver hake in Div. VWX, it was noted that mean
weight-at-age and length had shown a decreasing trend in recent years (SCR Doc. 94/32).
Preliminary investigations of possible causes for decline concluded that the low length-
wetight parameters derived from the 1983 Canadian summer survey were the source.
However, this was assessed to be an artifact and average mean weights for the 1989-93
commercial fishery were used for catch projection.

STACFIS reviewed an analysis which examined size-at-age and weight-at-length for the
1983-94 time period. Timing of the Canadian summer survey, progression of length and
age modes, maturity composition and distribution of the population were evaluated. Recent
changes in Canadian age determination responsibility and training have been fully
documented (SCR Doc. 94/34) with only a smalt bias between readers. Nevertheless, age
determination was considered to be a potential source of bias and was included in the
analysis. The Canadian summer survey was used as the primary source of data. The
population length frequency and derived age components for 1983-94 appeared to follow
a logical progression with high abundance at length and age in cne year reflected in the
following year. There were not many indications of incorrect assignment to age as would
be indicated by substantial overlap or discontinuity in distributions. The modal iengths have
shown a substantial decrease in recent years and in particular those at age one in 1993
and 1994 are the smallest observed. Mean weight-at-length results indicated a relatively
small variation in weight for mast of the length range, aithough there was evidence of some
strong year effects. Electronic balances were used for fish weights after 1989 and these
balances provide a more precise measure of weight and also permit weighing of fish less
than 50 gm. The mean date of the research surveys did not appear to have any trend in
timing. The proportion by maturity stage was variable over the time series with some
indication of an increasing trend in the proportion of post-spawning fishes since 1991. This
would imply that more fish had completed spawning prior to the survey in the recent part
of the time series and that the contribution of the gonad to total weight had therefore
decreased. Infarmation on the distribution of abundance within the Div. 4WX area showed
some annual variation in the relative contribution of Div. 4W, 4X and the Bay of Fundy.

Results of the study confirmed that a decrease in both size-at-age and weight-at-age of
silver hake in the Scotian Shelf area have occurred in recent years. Age determination was
not the source of this decrease. The change in size-at-age was consistent with the shift to
smaller modal lengths in the length frequency and age data matched the length modes
with good correlation. The decrease in mean length appears 1o have been gradual without
abrupt changes, as might be expected if an ageing bias or error had been introduced.
Changes in the timing of spawning in relation to the summer research survey appeared to
be a factor which could result in a reduction in total weight-at-tength.

Results of silver hake age training and comparison for Canadian age readers were
reviewed. Based on a sample size of about 350 otoliths, between reader agreement was
71% with a marginally significant bias. These resuits are similar to those reported in 1994,
Age length keys derived from the two sets of age determinations were used to estimate
catch-at-age for the June 1994 commercial catch length frequency. The two independent

. catch-at-age results were similar, although the bias noted above produced somewhat
different estimates for ages 3 and 4.

Estimation of Parameters
Sequential population analysis.

Previous assessments of this resource have exhibited strong retrospective patterns, where F was
consistently underestimated by 40-60%. Several approaches were undertaken to investigate this
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pattern. High negative residuals were noted for the 1977 and 1978 July research vessel and CPUE
indices, so these years were removed from the analysis. Population analysis was then conducted
using three technigues - an ADAPT framework version from 1988, a Laurec-Shepherd analysis, and
a version of the ADAPT framework which calculates and adjusts for bias associated with the
analysis. Commercial catch-at-age (ages 1-9, 1979-94), age disaggregated standardized CPUE
{ages 1-9, 1979-94), Canadian July survey caich-at-age (ages 1-9, 1979-94) and a juvenile index
{O-group, 1981-94 except 1992) were used for tuning in each analysis. A dome-shaped partial
recruitment pattern was used in the analysis, and M was set at 0.4.

The analysis using the bias correcting ADAPT framework appeared 1o reduce the retrospective
effect substantially, while the non-adjusted methods showed strong retrospective patterns. Based
on this comparison, the bias-adjusted method was used for the SPA. In 1994 the estimated average
F over ages 3-5 was low, at 0.1.

Assessment Results

The 1994 year-ctass will make a significant contribution to the catch in 1996 at age 2. Size of this
year-class was calculated from a linear relationship between the 0-group survey and SPA numbers
at age 1, whare SPA=a + b(0-Grp); ¥=0.57. Based on this relationship, the 1994 year-class was
estimated at 789 million fish. The size of the 1993 year-class at age 1 was poorly estimated in the
SPA, as the estimate was based on a single occurrence in the catch matrix. While it was decided
to accept the estimates of the 1992 and earlier year-classes as given by the SPA, the strengths of
the 18993 year-class was inferred from July survey data. Year-class estimates from the research
vassel survey were regressed against estimates from the SPA for the 1982-92 year-classes at age
1, using the model SPA = a + b(In RV); * = 0.69. Prediction from this relationship for the strength
of the 1992 year-class was 790 million fish. For projection, an ,, value of 0.70 was used, based
on the yield-per-recruit analysis conducted during the previous assessment. STACFIS expressed
concern over the marked decline in mean commercial weight-at-age since 1992, These declines
appear to be a biological phenomenon rather than due to sampling or ageing biases. It is not clear
whether the declining trend in mean weights-at-age will continue in 1995 and 1996. The year-classes
which are presently observed 1o be small at age are expected to remain small at age throughout
their lifespan. Therefore, mean weights-at-age for projection were taken as the average of anly the
three most recent years (1992-94). The partial recruitment patiern was taken as the average of the
period 1990-94. Weights-at-age and partial recruitment were:

Age Avg weight (kg) PR

0.063 0.02
0117 0.20
0.157 0.89
0.190 1.00
0.227 - 085
0.277 0.85
0.377 . 0.63
6.383 0.51
0.789 0.09

D~ DN W =

Future Studies

STACFIS continues to support cooperative studies on silver hake. These include continuation of the
joint Canada-Russia juvenile survey, which is noted as a critical element in the prediction of
incoming year-class size for this stock.

8. American Plaice in Divisions 3L, 3N and 30 (SCR Doc. 95/48, 51, 55, 58, 59, 62; SCS Doc. 95/13, 15)

a)

Intreduction

No directed fishery was allowed in 1994, although there was a TAC of 4 800 tons. The best
estimate of catch in 1994 is 7 378 tons (Fig. 20}, although some estimates were as low as 3 000
tons. This catch was mainly taken in the Regulatory Area. Canadian catch in 1994 was 71 tons.
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Recent neminal catches and TACs (‘000 tons) are as follows:
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1985 1986 1987 1988 1989 1990 1991

1992 1893 1994 1995

TAC 49 55 48 40' 303 249 258
Catch 544 g5*  85° 4134 agt 398 g4

258 105 48 0
' 1348 1758 75

1

therefore the effective TAC was 33 585 tons.
No directed fisheries allowed.

- Includes estimates of misreported catches.
Provisional.
Catch may be as high as 19 400 tons.

@ e W N

Aithough the TAC was set at 40 000 tohs, Canada reduced its domestic quota to 33 000 tons,

Includes a percentage of the “flounder non-specified” catch reported to NAFO by South Korea.
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Fig. 20. American plaice in Div. 3LNO: catches and TACs.

lnput Data

i}

Commercial fishery data

Catch and effort. Limited data from the Portuguese otter trawl catches showed that CPUE
in Div. 3NO was relatively stable from 1990 to 1994. Spanish catches were mainly taken

as by-catch in the deep water fishery. There were no catch/effort data from the Canadian
fishery in 1994.

Catch-at-age. Sampling was available from the Spanish and Portuguese fisheries in 1994,
The main length range taken in the Spanish catch was 25 - 45 cm. This was similar to the
Portuguese catch, where the peak in ages for both males and females in all Divisions was
ages 8 and 9. The 1985 year-class (age 9) is the same cohort which dominated catches
in the Regulatory Area from 1989 to 1993. There were no Canadian catch-at-age data for
1994, '

Research survey data

Canadian stratified-random groundfish surveys. Data from spring surveys in Div. 3L,
3N and 30 were available, with some exceptions, from 1971 to 1995, although only
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preliminary estimates of biomass for Div. 3NO were available from the 1985 survey.
Surveys prior to 1991 generally had a maximum depth of 366 m. From 1991 to 1995, the
depth range has been extended to at least 731 m in each survey.

In Div. 3L, the trawlable biomass index was highest from 1978-82, declined to a lower but
stable leve! from 1985 to 1988, then declined by 35% or more in each year from 1989 1o
1994, and is currently at a level (5 100 tons) which is only about 3% of the 1985-88 mean
value. in Div. 3N, the trawlable biomass index also showed a declineg in recent years, with
1894 and 1995 (4 100 tons) being the lowest points by far in the series, about 55% lower
than the 1993 value. In Div. 30, the biomass index has shown a consistent decline since
1990, with the 1994 and 1995 (9 600 tons) values being the lowest in the series, down 30%
from the previous low in 1993.

In all areas, the trawlable abundance was generally highest in the late-1870s and early-
1980s (Fig. 21)as the strong year-classes of the early-1970s dominated survey catches.
The total abundance index for 1994 was the lowest estimate in the series having declined
by 80% from the value of 1990. In Div. 3L the decline was worse, with abundance in 1994
being only 3% of the peak abundance in the 1977-80 pericd. In the late-1970s, fish aged
9 years and older, which is an approximate measure of spawning stock numbers, made
up 35 to 45% of the abundance index. By 1893, the last year for which ageing data were
available, fish in these age groups made up only 20% of the index, and the estimates of
abundance at these ages had declined by about 95% during this period.
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Fig. 21. American plaice in Div. 3LNO: biomass and abundance from spring surveys.

The distribution of fish in the spring survey has changed with 27% of the biomass in Div.
3L being found in strata from 366-731 m in 1994, as compared to 5% in 1991. Also, the
proportion of the stock north of 45°N has decreased substantially in recent years. Anindex
of concentration (area of distribution), presented to STACFIS for the first time, showed
some indication of a decrease in the area of distribution of American plaice in Div. 3L and
3N but na clear pattern in Div. 30. However, there was some questlon of how the index
was calculated and further investigation is required.

From Canadian autumn surveys in Div. 3L, {maximum depth of 731 m since 1990)
population estimates have shown a sharp downward trend since 1984 ta a level in 1004
(6 500 tons} which is less than 3% of the estimates in the early-1980s. Similar to the spring
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surveys, the 1993 abundance estimates at every age older than 4 years were the lowest
in the series.

From 1990 to 1994, fall surveys were also carried out in Div. 3NO {maximum depth of 731
m since 1993). The 1994 biomass estimates in both Divisions are the lowest in the time
series (Div. 3N - 23 200 tons, Div. 30 - 16 600 tons). The estimates of total abundance
from the autumn surveys in Div. 3L have declined by 30% or more in each of the last 4
years, while there has been no trend in either Div. 3N and'30. For Div. 3LNO in total, the
autumn surveys indicate a decline in abundance of 75% from 1990 to 1994 (Fig. 22),
compared to a decrease of 80% during this period in the spring surveys (Fig. 21).
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Fig. 22. American plaice in Div. 3LNO: biomass and abundance from autumn surveys.

Canadian juvenile groundfish surveys. Stratified-random surveys of Div. 3LNO were
conducted inside the 91 m depth contouwr from 1985 to 1988, were extended to 183 m in
the 1989 to 1991 surveys and further to 273 m in the 1992 to 1994 surveys. In 1994, large
catches of juveniles were taken in the Regulatory Area in Div. 3NO, consistent with
previous surveys. Two other sites were identified as areas of major aggregations of
juveniles: the Whale Deep area in Div. 30, and the north and northeast slope of Div. 3L,
American plaice were generally found in deeper and colder water in Div. 3L than in Div.
3NO. In both Div. 3L and 3N, the total abundance and biomass increased slightly in 1994
campared to 1993, but were relatively stable over the last few years. In Div. 30, total
abundance declined somewhat in 1994, but both abundance and biomass in Div. 30 have
been fairly stable since 1983. Age composition data were available for the time series to
1993, with no ageing being available from the 1994 survey. Overall, the abundance of
older fish has declined over the time series with the decline being most severe in Div. 3L.
The abundance of juveniles has been more stable over the time series. The 1988 and
1889 year-classes showed some promise in the 1983 survey, but the 1991 and 1992 year-

. classes were the lowest in the time series at their respective ages.

STACFIS noted that the abundance and biomass estimates from the juvenile surveys (Fig.
23) were much higher in all years than those in the comparable spring and autumn

- groundfish surveys. This is due mainly to the higher efficiency of the trawl used in the

juvenile surveys, and most of the biomass and abundance estimated from the juvenile
surveys is comprised of young fish.
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Fig. 23. American plaice in Div. 3LNO: biomass and abundance from juvenile surveys.

USSR/Russian surveys. Results from USSR/Russian surveys in Div. 3LNO were available
for 1972-91, but no comparable survey was done in 1992 and the 1993, and 1994 results
were not available at this meeting. STACFIS recognized the importance of the Russian
spring survey data in providing an index of abundance for American plaice in Div. 3LNO
and recommended that the estimates from the 1993 and 1994 survays be made available
in June 1996 if possible.

EU survey. Preliminary resuits from a survey conducted in 1995 by Spain in the
Regulatory Area in Div. 3NO to a maximum depth of 731 m were available. This survey
preduced a biomass estimate of 54 000 tons. Since the relationship between the
catchability of the trawl used in this survey and those used in the Canadian surveys is
unknown, this point estimate can not be put in the context of the Canadian series, In this
survey, half the biomass was estimated 10 be in a known nursery area for American plaice.
The peak caich was from 22 to 34 cm for both sexes and much of the biomass was
composed of smali fish.

Japanese survey. Results of a deep water survey conducted in 1935 by Japan were also
available. This survey covered depths of 730 to 1 280 m in Div. 3L. Some American

plaice were caught as deep as 1 200 m. The biomass estimate for the area covered was
900 tons.

Canadian deep water surveys. There have been deep water surveys conducted by
Canada in summer 1991 {depth range 750 to 1 500 m), and winter 1994 (depth range 550
to 1500 m} and 1995 (depth range 500 to 1 500 m). In 1991, no Ametican plaice were
found in the area surveyed. In 1994 and 1995 the biomass estimates in Div. 3L were 4 879
tons and 8 406 tons, respectively. A small portion of Div. 3N was surveyed in 1994 and
1995, giving biomass estimates of 1 575 and 1 714 tons. Fish collected on the westemn
side of the Flemish Pass in Div. 3L appear to griginate from Div. 3L based on mean
lengths-at-age, which were different from the mean lengths-at-age of American plaice
caught on the eastemn side of the Flemish Pass in Div. 3M.
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iii) Biological studies

Age at 50% maturity {A.,) for females in Div. 3LNO was estimated for each year from 1960
to 1993, The Ay has declined substantially over this period from an average of around 11
years in the early-1960s to a current estimate of about 8.5 years. The annual estimates of
A, were significantly correlated with the estimated 6+ abundance from the VPAs done in
1985 and 1993.

An index of female spawning stock biomass was calculated from the Canadian spring
groundfish surveys from 1975 to 1293. This index was relatively stable until the late-1980s
when it began a precipitous decline (Fig. 24). The current estimate of 11 000 tons is 90%
less than the estimates of the mid-1980s.
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Fig. 24. American plaice in Div. 3LNQO: estimates of biomass and $SB from Canadian
Spring surveys.

Assessment Results

STACFIS concluded that the stock has declined rapidly and substantially from the mid-1980s to the
present, and it is clear that the stock is at a record low level. Total mortality has been high in recent
years, although it is not clear if recent increases in all areas can be fully attributed to the fishery.

All Canadian survey series have shown a substantial decline in the abundance of older fish (7+)
over the 1990 to 1993 period. Abundance-estimates for these ages are only 30 to 50% of what they
were in 1930. The juvenile surveys have shown consistency in the abundance of young fish over
that time series but STACFIS noted that large estimates of cohort size at young ages in the juvenile
surveys do not result in large estimates-at-age from those cohorts 4 to 5 years later in any of the
surveys. [tis not clear what causes this apparently large mortality, particularly in Div. 3L. It was
noted that north of this area in the Subarea 2+Div. 3K stock of American plaice, there have been
large declines in stock size in the absence of a directed fishery. The 1988 and 1989 year-classes
show some promise but there have been no large year-classes since.

Research Recommendations
STACFIS noted that ageing data were not available for this meeting from any of the 4 Canadian

surveys in 1994, which made it difficult to evaluate abundance-at-age or estimate the recruitment
potential of recent year-classes. it was recommended that where ever possible, ageing for
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American plaice from all surveys in Div. 3LNQC be made available for the June 1396 Meeting of the
Scientific Council,

STACFIS also noted the ‘extension of distribution of American plaice to deeper water, more than in
the past. Recognizing that the stratification scheme for the Div. 3LNQ area includes depths to 1 500
m, STACFIS recommended that survey coverage be extended to depths of recent distribution of
American plaice. STACFIS further recommended that the year round occurrence of American
plaice in these depths be investigated.

9. American Plaice in Division 3M (SCR Doc. 95/26, 48, 51, 72; SCS Doc. 95/13, 15)

a)

Introduction

Since 1974, when this stock started to be regulated, catches ranged from 600 tons in 1981 to the
highest value of 5 600 tons in 1987. After that catches declined drastically to 275 tons by 1993.
Nominal catches for 1994 were reported as 253 tons, but estimates suggested 669 tons as a more
realistic value.

The observed reduction in the level of the catches in the last three years is partly due to the shift
in the target species to Greenland halibut for the Spanish fleet.

From 1973 to 1993 a TAC of 2 000 tons was agreed for this stock. In 1994, a reduction to 1 000
tons was agreed (Fig. 25).

Recent TACs and catches (‘000 tons) are as follows:

1985 1886 1987 1988 1389 1990 1991 1992 1993 1894 1995

TAC 2 2 2 2 2 2 2 2 2 1 0
Catch 1.7 38 58 28 35 0.8 186 08 0.3 07

’ No directed fishing.
2 Provisional.

Catch/TAC (*000 tons)
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Fig. 25. American plaice in Div. 3M: catches and TACs.
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b) Input Data

i)

ii)

Commercial fishery data

Length compasitions of the catch were derived from a limited sample (122 fish in April)
obtained from the Spanish large-freezers' catch, which took only 2 % of the total catch.
Compared to the length composition derived from the July research survey, one can
observe a predominance of smaller fish in the commercial catches. This can be attributed
to the fact that the catch composition from this fleet reflects the length composition of the
American plaice by-catch in the Greenland halibut fishery in this Division. For this reason
it is only considered adequate 1o extrapolate this length composition for that 2% of the
catch. For the remaining commercial catch the length composition of the research survey
was used, as major differences between length distributions of the catch and survey were
not found in 1993. The age-length key from the survey was used to derive the age
composition of the catch.

Mean weights-at-age in the catch did not indicate any trend.
Research survey data

Two deep-water surveys took place in Div. 3M in April 1895, one conducted by Canada
and the other conducted by Japan. Both found American plaice in the strata below 730
m, which are not covered by the EU survey. It is not clear if American plaice occurred in
these depths in earlier years. However, the presence of this species below 800 m appears
to be seasonal, being found only in winter and spring. The results of the EU survey should
therefore not be affected. The series of research surveys conducted by the EU since 1988
was continued in July 1994. The Russian survey series that commenced in 1983 was
interrupted in 1994. From the EU survey, the continued decrease abserved in the biomass
index since the start of the series, was reversed in 1994 (6 173 tons against 5 949 tons in
1993). This change in the decreasing trend had already been seen in the 1993 Russian
survey (Table 2, Fig. 28). The EU abundance index did not follow the same trend as it
continued to decrease from 1993 (9.3 million) to 1994 (8.5 million). The 1986 year-class
{age 8 in 1994) remained the most abundant cohort of recent years. The 1990 year-class,
the second in abundance at age 4, appeared about average, while the 1991 and 1992
year-classes appeared to be very weak.

Table 2. Div. 3M American plaice: indices of abundance ('000)
and biomass {tons).

: EU USSR/Russia
Year Number  Biomass Number Bicmass
1983 8900
1084 7500
1985 7800
1986 20200
1087 9300
1988 21219 11868 10000 6500
1989 20500 10533 8300 5000
1990 16631 2101 2600 1200
1981 13932 7565 12700 14400
1992 10363 6492 1900 1000

1993 9268 5849 3600 2700
1994 8538 6173 -
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Fig. 26. American plaice in Div. 3M: estimates of biomass and abundance from surveys.

The spawning stock biomass (50% of age 5 and 100% of age 6+), as estimated from the
EU surveys, increased in 1993 to a value close to the 1990-21 value, and remained stable
at this level in 1894, due to the recruitment of the 1986 year-class (Table 3):

Tabie 3. Index of the SSB in the EU surveys.

1988

1989 1980

1991 1992

1983

1994

558

85

5.8

53

5.7 36"

5.0

5.0

* Estimated using mean weight-at-age in the catch.

Estimation of Parameters

Taking into account the deficiencies in the data base, only a crude approximation could be used
for the estimation of annual F.

Using last year's method, which provided moderately-biased estimates when the catchability of the
survey changed with age (SCR Doc, 84/61), a value of F = 0.22 was obtained for 1994 (Table 4).

Table 4. Catchability {q) of the survey estimated from
ages 8-11 for the period 1988-90 and annual Fs
for the period 1988-94, ’

Biomass 8-11

Year survey catch C/B F

1988 6066 1298 0.21 0.41

1969 2573 1470 0.57 1.10

1990 3262 497 0.1 0.29

1991 2481 768 0.31 0.60

1992 2141 435 0.20 0.39

1993 1075 111 0.10 0.20

1994 2666 309 0.12 0.22

1988-90 11 901 3 265 0.27 0.53

q = 0.518830
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Fishing mortality in 1994 was estimated to be about the same level as in 1993, which is not far from
the level of natura! mortality for this species.

Assessment Results

- Estimates of-fishing mertality and survey biomass in 1994 were similar to the levels observed in

1993. The stock appears to be stable at a low level. There are concerns that the 1991 and 1992
year-classes appear to be weak.

10. Witch Flounder in Divisions 3N and 30 (SCR Doc. 95/83, 51, 55, 58, 63; SCS Doc. 95/15)

a)

Introduction

Reported catches in the period 1972-84 ranged from a low of about 2 400 tons in 1980 and 1981
to a high of about 9 200 tons in 1972 {Fig. 27). With increased effort, mainly by EU-Spain and EU-
Portugal in 1885 and 1986, catches rose rapidly to 8 800 and 9 100 tons, respectively, This
increased effort was concentrated mainly in the Regulatory Area of Div. 3N. Non-Contracting Parties
such as South Korea (Contracting Party as of December 1993), Cayman Islands, Panama and USA
also contributed to the increased catches,

Recent TACs and catches ('000 tons) are as follows:

1986 1987 1888 1989 1990 1991 1992 - 1993 1984 1995

TAC 5 5 5 5 5 5 5 5 3' 0
Catch 9 8 7 4 4 5 5 . 47 1?

' No directed catch.
? Prpvisicnal.
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Fig. 27. Witch flounder in Div. 3NO: catches and TACs.

In 1987 and 1988, the total catch was about 7 500 tons, declining to between 3 700 and 4 900 tons
in 1982 to 1992 with a catch of 4 400 tons estimated for 1993. The best estimate of catch for 1994
was 1 100 tons despite a moratorium on directed fishery. Other estimates ranged as low as 250
tons. Catches by Canada ranged from 1 200 tons to 4 900 tons in recent years (about 2 650 tons
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b)

114

in 1991 and 4 300 tons in 1992) and were mainly from Div. 30. Only 2 tons was.reported by Canada
in 1994 (by-catch). Catches by USSR/Russian vessels declined from between 1 000 and 2 000
tons in 1982-88 to less than 100 tons in 1989-90, and to O since then.

STACFIS noted catch statistics are not adequate for this stock, given that there are catches by non-
Contracting Parties which are not reported to NAFO (greater than 30% for 1291 and 1992) and are
only estimated from other sources. There are also catches in some instances which must be
estimated from breakdowns of large catches of unspecified flounder. :

Input Data

i)

Commercial fishery data

Very little information was available due to a moratorium on directed fishing. Some length
frequency data from the Spanish fishery in Div. 3N and 30 indicated catches in the range
of 25-62 cm with modes at 37-40 cm in Div. 3N and 33-36 c¢m in Div, 30.

Research survey data

Biomass estimates. Estimated biomass from Canadian surveys in Div. 3N has been at
very low levels during 1971-85 and in most years was less than 1 000 tons. For Div. 30
the estimates of biomass fluctuated annually, on average between 6 000 and 12 000 tons
in the late-1980s. It was observed that despite the fact that survey coverage during 1991-
93 has been the most complete in the time series, including much deeper water, there was
a sharp declining trend since 1989 with the 1993 value (1 500 tons) being approximately
the lowest observed in the time series. The estimate from the 1994 Canadian spring survey
indicated a biomass of about 6 600 tons, followed by a decline in the autumn of 1994 to
a level near the 1993 estimate (Fig. 28). The most recent estimate {spring 1995) was 1 800
tons, which was also near the very low 1993 value.

A survey conducted by EU-Spain in May 1995 estimated biomass in the Regulatory Area
of Div. 3NO at about 3 500 tons comprised of fish mainly in a length range of 30-50 cm.

12
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~Fig. 28. Witch flounder in Div. 3NO: éstimates of biomass from surveys.
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Assessment Resuilts

Based upon the available data the stock appeared 10 remain at a very low level with little sign of
rebuilding.

Recommendations

STACFIS noted that it was not possible for ageing data for witch flounder in Div. 3NO to be available
for this meeting from any of the Canadian. surveys in 1994, which made it difficult to evaluate
abundance-at-age or estimate the recruitment potential of recent year-classes. It was
recommended that where ever possible the most up to date catch-at-age data from the surveys
for witch flounder in Div. 3NO witch flounder be made available for the June 1996 Meeting.

Yellowtail Flounder in Divisions 3L, 3N and 30 (SCR Doc. 95/55, 58, 74, 79)

a)

Introducticn

Catches decreased in 1994 to about 2 100 tons from around 13 600 tons in 1993 (Fig. 29). The main
reason for the decline was the drop in catches by Canada and non-Contracting Parties. Catches
by EU vessels were at refatively low levels from 1992 1o 1994. Calches exceeded the TACs in each
year from 1985 to 1993. As noted in previous reports of Scientific Council, catch statistics for this
stock are not adequate, with as much as 25-50% of the catch in some years coming from
surveillance estimates and categorization of unspecified flounder catches. STACFIS noted that

estimates of the total catch in 1994 ranged from 1 700 to 2 250 tons.

Recent TACs and catches (000 tons) are as follows:

1986 1987 1988 1989 1980 1991 1992 1983 1994 1995

TAC 15 15 15 5 5 7 7 7 7 ol

" Catch 30? 16 162 107 142 167 $1° 1423 23

' No directed fisharies permitted.
? Inciuges estimatss of misreported catches.
* Provisional.
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Fig. 29. Yellowtail flounder in Div. 3LNO: catches and TACs.
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b) Input Data

i)

Commercial fishery data

There were no catch rate or sampling data from the commercial fisheries in 1994. A
multiplicative model used in 1994 to analyze the Canadian catch and effort data showed
a slight increase from 1991 to 1993, but the values in these years were the lowest in the
29 year time series. Given the continuing uncertainties with catch and the lack of sampling
data from some fleets and years, no catch-at-age or mean weights-at-age have been
calculated for the total removals for many of the years since 1984.

Research survey data

Canadian stratified-random spring surveys. Surveys have been carried out by Canadian
research vessels in Div. 3LNO each vear, with some exceptions, from 1971 to 1995.
Yellowtail flounder are confined almost exclusively to depths less than 100 m on the Grand
Bank. The surveys in all years have covered the depths where yellowtail flounder are
found. Most of the trawlable biomass of this stock continued to be found in Div. 3N, where
the index declined from about 60 000 tons in 1985-86 to between 29 000 and 43 000 tons
from 1988-94 (Fig. 30). The preliminary estimate from the 1995 survey was 36 000 tons,
somewhat higher than the 1994 estimate of 30 000 tons. In Div. 3L the index of trawlable
biomass has declined steadily from about 15 000 tons in 1984-85 to practically zero in
1992-94. In Div. 30, the biomass index was reiatively stable around 15 000 tans from 1988
to 1991, however, the 1992 and 1994 values were around 6 000-7 000 tons, compared to
27 000 tons in 1993. The preliminary estimate from the 1995 survey was 8 000 tons. There
was a high degree of variability assocciated with the 1993 abundance estimate in Div.
30, and the 1994 and 1995 surveys suggest that this 1993 estimate may have been
anomalously high.
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Fig. 30. Yellowtail flounder in Div. 3LNO: estimates of bioméss and abundance from
Canadian spring surveys.

The Canadian groundfish survey catches are usually dominated by yellowtail flounder
aged 5-8 years, which was the case in 1994. STACFIS noted that the age-by-age
information from the 1995 spring survey was not available at this meeting.

El.! stratified-random survey in the NAFO Regulatory Area in Div. 3NO in May, 1995.
This survey, which covered a depth range of 45 to 731 m, produced a trawlable biomass
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estimate of 28 000 tons, of which 97% was found in strata 360 and 376, the traditional
nursery area in Div. 3N. This point estimate can not be put in the context of the Canadian
surveys because information on the catchability of the different bottom trawls used in the
Canadian and Spanish surveys is not available. The length composition of the
yellowtail flounder catches ranged in size between 8 c¢cm and 56 cm with a modal
length group of 22 to 24 cm.

Canadian stratified-random autumn surveys {(1990-94). These surveys covered depths
to 731 m. The trawlable biomass index from these autumn surveys in Div. 3LNO from 1990
to 1992 ranged from 38 000 to 48 000 tons, although the 1932 estimate was biased
downward by the omission of one stratum and part of another which historicaily had
relatively high yellowtail flounder abundance. The 1993 and 1994 estimates of trawlable
biomass were 67 000 tons in each year (Fig. 31).
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Fig. 31. Yellowtail founder in Div. 3LNO: estimates of biomass and abundance from
Canadian autumn surveys.

Canadian stratified-random juvenile groundfish surveys. From 1985 to 1894, annual
surveys have been conducted in Div. 3LNO, directed for juvenile American plaice and
yellowtail flounder. These surveys covered the areas of juvenile and adult yellowtail
distribution. In Div. 3L, the bicmass has declined steadily since 1985 to the lowest level
in the series in 1993-94 at 2 500 tons. The biomass estimates for Div. 3N which had
generally shown an increase since 1988, increased in 1994 to the highest value (241 000
tons) in the series, about double the 1993 level. in Div. 30, the 1994 biomass estimate of
57 000 tons remained at the same leve! as seen in 1992-93. The 1992-94 average was
about 80% higher than the average level in 1989-91. Of note are the high variances

associated with the 1993 estimate in Div. 30, and both the Div. 3N and 30 estimates in
1694,

In 1994, the total abundance for the 3 Divisions combined showed a 55% increase over
the 1993 estimate (Fig. 32). This was mainly due to an increase, in 1994, in the abundance
of all age classes from 1 to 7 years, compared to the previous year. This change was
assumed to reflect changes in availability of the fish to the survey gear. STACFIS
expressed caution about these estimates and noted that this increase may be a
‘vear effect’.
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Fig. 32. Yellowtail flounder in Div. 3LNO: estimates of biomass and abundance form
Canadian juvenile surveys.

i

Stock distribution. Changss in stock distribution on the Grand Bank, Div. 3LNO, were
examined using the Canadian spring groundfish survey indices from 1976-94. A variety
of techniques were used (0 examine distributional changes: biomass ratios, statistical
elipses and a concentration/area distribution index {Gini index). All three methods
showed that there was a decline in the northern range since the late-1980s, STACFIS
expressed some concerns about how the Gini index.was constructed and thus there was
some doubt about the interpretation of this index. Although this range contraction from the
northern part of the bank (Div. 3L), to the area on and to the west of the Southeast Shoal,
(Div. 3NQ) coincided with a period of intense cooling of waters on the Newfoundland and
Labrador Shelves, no significant correlation was found between survey bottom temperature
and the decline in biomass in Div. 3L.

Contraction of stock distribution may simply reflect movernent of parts of the population
from marginal habitats as a function of low stock size.

Assessment Results

Since no CPUE data from the commercial fishery were available for this stock, evaluation of stock
status continued to rely heavily on the interpretation of the available research survey indices of
abundance. There were 3 indices used o evaluate this stock: the Canadian spring and autumn
groundfish surveys, and the Canadian juvenile groundfish survey. The two groundfish surveys
indicated the stock was still at a low ievel compared to historic values. The juvenile groundfish
indices confirmed the continuous decling in stock size of yellowtail flounder in Div. 3L, as seen in
the other surveys, however, the indices for Div. 3NO showed an increase in recent years. The high
abundance of juvenile yellowtail flounder in the juvenile surveys contributed significantly to the
biomass in the survey index. This was also seen in the 1995 Spanish bottom trawl survey in the
Regulatory Area, which was dominated by juvenile fish. STACFIS noted that the difference
in catchability of the two Canadian survey gears, with one targeting on the adult population and the
other on both juveniles and adults, made it difficult to directly compare the survey indices,
particularly in Div. 3NO where the stock is concentrated in a small geographical area. Estimates
of exploitation rate, expressed as a catch/survey biomass ratio, were derived using the spring
research vessel index. The ratio remained high during the late-1980s and earty-1990s as biomass
declined. A similar index based on the juvenile surveys showed that, during the same period,
catch/biomass ratio remained stable as biomass increased up to 1993. A decline in the 1994 ratio
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was difficult to interpret due to the uncertainty about the high 1994 biomass estimate.

STACFIS expressed caution about inclusion of juvenile age classes in the calculation of the
catch/biomass ratios to reflect what is really happening in this stock, since the size composition of
the commercial catch has changed several times over the history of the fishery.

The decline in stock size in the mid- to late-1980s was caused by poor recruitment from the year-
classes of the early-1980s and a rapid increase in catches to about 30 000 tons in 1985-86 from
10 000-15 000 tons in 1980-83. The year-classes of 1984-86 were stronger than their immediate
predecessors and supperted increased catches from 1989 to 1991. Available data suggests that
there has likely been increased fishing mortality at ages 5 and younger in the late-1980s and early-
1990s than in earlier years. Given the continuing inadequacies with the catch and sampling data,
and still unresolved questions about the natural mortality-at-age for this stock, it remains
impossible to estimate the level of fishing mortality in recent years.

STACFIS noted that the stock area has contracted in recent years and this change could strongly
influence catch rates in the research surveys and may have contributed to the high variance seen
in recent surveys. As well, this contraction of the stock to a smaller geographical area makes it very
vulnerable to over exploitation.

12. Greentand halibut In Subarea 0 and Divisions 1B-1F (SCR Doc. 95/19, 23, 50, 68: SCS Doc 95/4, 6, 8, 12,

14)

aj

Introduction

The annual catches in Subarea O + Div. 1B-1F were, in the period 1884-88, below 2 600 tons. From
1989 to 1990 catches increased from 2 200 tons to 15 500 tons. In 1991 catches dropped to 10 000
tons and then increased to 17 800 tons in 1992. Since then catches have gradually decreased
through 12 900 tons in 1993 to 10 598 tons in 1994. In SA ( catches peaked in 1880 with 14 513
tons, but have declined from 12 358 tons in 1992 through 7 441 tons in 1993 to 4 722 tons in 1994.
Catches in Div. 1B-1F have fluctuated between 900 and 1 600 tons during the period 1987-91. After
then catches increased to about 5 550 tons where they have remained since (Fig. 33 and 34).

Recent TACs and catches (‘000 tons) are as follows:
1985 1986 1987 1988 1889 1990 1991 1992' 1093' 1994' 1905

Recommended TAC? 25 25 25 25 25 25 25 25 25 25 11
SAD 1 + + 1 1 15 8 12 7 5

Div. 1BCDEF + + 1 2 1 1 2 5 5 6*

Total 1 + 1 3 2 16 10 18 i3 11

' Provisional.

2 1n the period 1985-94 the TAC included Div. 1A,
? Including 780 tons non-reported.

The fishery in Subarea 0. Pricr to 1984, USSR and GDR conducted a trawl fishery in the offshore
part of Div. 0B. Also Faroese longliners have regularly taken catches in this area. In 1990 and in
1991 the Faroese longline catches were about 2 500 tons, but they dropped to a low level in 1992
and 1993. No catches were recorded from Farce Islands in 1994, Since 1990 the trawl fisheries
in Div. 0B have increased significantly. Catches in Div. 0B jumpad from 907 tons in 1989 to about
14 500 tons in 1880 but have gradually decreased to 4 722 tons in 1994, A catch limit at 4 500 tons
and 1 000 tons for offshore and inshore areas, respectively, was imposed mid-year 1994. Most of
the catches in recent years have been taken by Russian trawlers. The fishery in Div. OB is restricted
by the ice coverage and in 1994 the fishery took place during July-October.
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Fig. 33. Greenland halibut in Subarea 0 + Div. 1B-1F: catches and TACs (TAC for 1995 excludes
Div. 1A inshore). ’
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Fig. 34. Greeniand halibut in Subarea 0 + Div. 1B-1F: inshore and offshore catches.

in 1987 a longline fishery started inshore in Cumberland Sound. The catches gradually increased
to 400 tons in 1992 where it has remained since. Within the fishing area, depth can vary from 750
to 950 m. The fishery takes place during the winter, typically from February until the end of May.

No catches were reported from Div. OA.
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The fisheries in Div. 1B-1F. The offshore fishery in Div. 1B-1F increased from about 900 tons in
1987 to about 1 500 tons in 1988 and catches remained at that level until 1992 when they increased
to 5 650 tons. Catches have remained at that level until 1994. Japanese trawl catches amounted
to 819 tong in 1994, The Norwegian trawl fishery caught 3 194 tons, 217 tons were taken by a
German trawler, and 663 tons were taken by a Greenlandic longliner. Almost all the fishery takes
place in Div, 1CD. The offshore fishery takes place in the second half of the year. In 1994, 203 tons
were taken inshore, mainly in Div. 1D.

Input Data

i}

i)

Commercial fishery data

For 1994 catch-at-age and weight-at-age data in Subarea 1 were available from the
offshore fishery in Subarea 1 and from the inshore fishery in Div. 0B and Div. 1D. The shift
towards younger age groups seen in the offshore fishery in 1993 has become more evident
in 1994,

Maturity data were available only from the inshore areas in Div. OB where 97% of the fish
sampled were famales. All fish were either immature or not in spawning condition. No ripe
or spent specimens were observed.

Standardized catch rate series were calculated from available logbook data from the
offshore trawl fishery in Div. 1CD during 1988-94. From 1988 to 1992 the standardized
catch rates were fairly constant, but they have declined since then. Catch rates for a
Japanese trawler for the period 1987-92 shows a drop in 1891 but a 1992 value similar to
the average of the years 1987-90. In 1994 the catch rate decreased about 37% compared
to 1992. Average catch rates from the Norwegian trawl fishery in Div. 1CD showed a
decrease by about half from 1991 to 1933, hut have stabilized between 1993 and 1994,

Inshore in Div. 0B CPUE decreased, in terms of number of fish, gradually from 1989 to
1991. In 1992 the CPUE, increased to slightly above the 1987 level, where it has remained
since. The age compositions in the catches have remained the same throughout the years,
with ages 10, 11 and 12 being the most abundant, comprising 65% of the catches. The
mean weight-at-age has decreased significantly during the last three years.

Research survey data

Since 1987 bottom-trawl surveys have been conducted in Subarea 1 jointly by Japan and
Greenland. In 1994 a survey was conducted in August and covered Div. 1B to 1D at
depths between 400 and 1 500 m. The trawlable biomass was estimated to be 31 400 tons,
which is lower than in 1983 (37 700 tons) and significantly lower than the estimates from
1992 and 1991 (62 000 and 77 000 tons, respectively). Abundance estimates for Div. 1CD
for the period 1988-92 fluctuated in the range 35-53 million but declined to 30 million in
1993 and further to 25 millicn in 1994,

In the period 1990 to 1992 the total bicmass declined (see text table). In the same period
offshore catches were in the range 10 000-18 000 tons, compared to catches about 3 000
tons or less in the period 1984-89.

Biomass estimates (‘000 tons) from Greenland/Japanese surveys and German/USSR (GDR
until 1989, EU-Federal Republic of Germany since 1990-9t and USSR until 1991, Russia
since 1992) surveys for the years 1987-94 in Subareas 0+1 are as follows (Fig. 35):
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Fig. 35. Greenland halibut in Subarea 0 + Div. 1B-1F: biomass estimates from
GDR(FRG)/USSR (Russian) (0B} and Japan/Greenland (Div. 1BD surveys).

USSR(RUS)/GDR{FRG) Surveys Greenland/Japan Survays Tota!
Year 0B 1BCD 1BCD . 1ABCD' 0B+1ABCD?
1087 ' ar 56 543 58° 95
1988 55 47 53 ‘57 12
1989 79 - 63 - -
1990 .72 88 53° 56% 128
1991 48 - 77 79 125
1992 38 - 62 64 102
1993 - - 38 - -

1994 - - 31 . _ .

Div. 1A south of 70°N.

USSR(RUS)/GDR(FRG) Survey Div. 0B + Greenland/Japan Survey Div. 1ABCD.
In 1987 the survey did not cover the depth stratum 1 00C-1 500 m. ‘
Estimate only for Div. 1CD.

Average values of two surveys.

- N0 survey.

Since 1988 annual trawl surveys were conducted with a shrimp trawler off West Greenland
between 53°N and 72°30'N from the 3-mile line to the 600 m depth contour line. Estimated
trawlable biomass increased from 3 000 tons in 1991 to about 9 000 tons in 1992 and 1993
and further to 12 200 tons in 1994. In 1994 17% of the biomass was located in Div. 1A. The
catches were almost exclusively composed of one and two year old fish. The abundance
was estimated to 253 million which is at the same level as in 1992 (276 million} and 1993
{239 miflion}, and somewhat higher than 70-80 million recorded in 1990 and 1991.
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Fig. 36. Greenland halibut in Subarea 0 + Div. 1B-1F; abundance estimates from shrimp
trawl surveys.

in the summer of 1994, an exploratory trawl was fished in the outer part of Cumberland
Sound outside the winter fishing ground. The trawlable biomass ranged from 0 kg km™® at
<275 m depth to 2 678 kg km? at 900 m depth. Exploratory longline and gill net sets
during the summer in the traditional winter fishery area yielded low catches.

i) Biological studies

It is uncertain whether adult Greenland halibut in Cumberiand Sound contribute to the
spawning population in Davis Strait. The shallow sill (about 300 m) between Cumberland
Sound and Davis Strait may act as a barrier between the areas and prevent Greenland
halibut from passing freely between the two areas. Water temperatures on top of the sill
during the summer are colder than -0.5°C, while temperatures near the bottom of the
Sound are slightly above 0°C. It may be that cold water above 300 m depth acts as a
barrier to adult migration. A stock identification program based on genetic and
morphological indicators, now in progress, may contribute to the solution of the problem
concerning the status of the inshore stock component.

Estimatilon of Parameters

An Extended Survivors Analysis and a Pope's Cohort Analysis were altempted on the Greenland
halibut stock component in Subarea 0 + Div. 1B-1F, but they were unsuccessful due to difficulties
in the data set. Further, a yield-per-recruit analysis was attempted, but it was unsuccessful due to
uncertainty in the estimation of weight-at-age and the relevant partial recruitment patterr.

Assessment Results

Survey trawlable biomass in Div. 1B-1D decreased by about 50% for 1991-1992 to 1983-1994 (see
text table). Both the commercial and survey catch-at-age estimates showed a shift towards younger
fish in the catches. Standardized CPUE series from Div. OB offshore showed a decline.of about 30%
from 1991 to 1893 (no data from 1994) and standardized catch rates from Div. 1CD also showed
a decling of about 30% during the period 1992-94. Based on the shrimp trawl surveys covering
depths down to 600 m in Subarea 1 the recruitment seems to be at a stable level.
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e)

Research Recommendations

Neither catch-numbers-at-age, weights-at-age data nor CPUE data were availabie for Greenland
hatibut Div. 0B offshore for 1894, and STACFIS recommended that these data should be presented
at the June mesting in 1996, in order to conlinue the time series already established.

The joint Japan/Greenland survey covers Subarea 1 only and STACFIS recommended that surveys
should be conducted in Subarea 0 as well, in order to obtain a more detailed assessment of the
stock status in the area.

The question of whether the Cumberland Sound Greenfand halibut stock contributes to the SA 0+1
stock needs to be resolved. STACFIS recommended that a tagging program be initiated in
Cumberland Sound to ascertain whether adult fish move into Davis Strait. The degree of spawning
activity should be examined at the same time.

13. Greenland Halibut in Division 1A { SCR Doc 95/18, 19, 67 SCS Doc. 95/14)

a)

Introduction

The main fishing grounds for Greenland halibut in Div. 1A are located inshare. The annual inshore
landings in Div. 1A were around 7 000 tons in the period 1984 to 1989, but have been steadily
increasing to 14 049 tons in 1894 (Fig. 37}. In recent years the inshore landings were rather evenly
distributed throughout the year.

Recent landings (‘000 tons) in Div. 1A are as follows:

1987 1988 1989 1990 1991 1982' 193!  1994"

llulissat 2.3 2.7 2.8 3.8 54 6.6 5.4 52
Uummannaq 2.8 29 29 28 3.0 3.1 3.9 4.0
Upermavik 0.5 0.8 1.1 0.9 1.5 1.8 26 4.8
Collector vessel 1.2 - 0.1 0.4 - 0.4 1.2 1.0%
QOffshore - - - - - - + +
Unknown?® 0.4 0.6 0.6 0.6 + - - -
Total 7.2 7.0 75 85 99 11.9 13.1 14.0
Officially reported 8.4 7.0 7.5 75 9.2 - - -
' Provisional.

2 Already included in the Upernavik landings.
3 Landings from unknown areas within Div. 1A,

The offshore fisheries in Div. 1A. There was practically no offshore fishing for Greenland halibut
in Div. 1A. In 1993, 34 tons were taken by a Japanese trawler, and in 1994, 18 tons by a
Greenlandic longliner. .

The inshore fisheries in Div. 1A. The fishery is traditionally performed with longlines from small
boats below 20 GRT, or by means of dog sledges, typically in the inner parts of the ice fjords at
depths between 500 to 800 m. in the middle of the 1980s gillnets were introduced to the inshore
fishery, and were used more commanly in the following years. In 1983 gillnets and longlines
accounted equally for the Greenland halibut catches, but since then the annual proportion of
catches from each gear has varied considerably. Authorities have in recent years tried to discourage
the use of gilinets, because of their high efficiency and perceived problems of ‘ghost-fishing' with
lost gear. Longline catches comprised 76% of the'total catches in 1993 and 73% in 1994 .

The inshore fishery in Div. 1A is located in three areas: llulissat (69°N), Uummannaq (71°N) and
Upernavik {74°N). :

Hulissat. The Greenland halibut fishery is conducted in, and in front of an ice fjord in the immediate
vicinity of Hulissat town, and in an ice fjord. Torssukattak, north of lluissat. Use of gillnets is
prohibited in the inner parts of the ice fjords. ’
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Fig. 37. Greenland halibut in Div. 1A: catches by area,

The catches at llulissat increased from about 2 000 tons in 1987 to 6 600 tons in 1992. In 1993 the
catches decreased to 5 400 tons and further to 5 200 lons in 1994 (Fig. 37). Longline caiches
comprised 84% in 1992 and decreased to 67% of the total catches in 1994. -

Uummannaq. Uummannaq comprises a large system of ice fiords, where the fishery for Greenland
haiibut is conducted. The main fishing ground is the southernmost fiord Qarajag lce fiord. Use of
gilinets is prohibited in the inner parts of the fjords.

The catches at Uummannagq were stable about 3 000 tons in the period 1987 to 1892, In 1993 the
calches increased to 4 000 tons where it remained in 1994 {Fig. 37). In 1992 longline catches
comprised 77% of the landings at Uummannag, but decreased to 57% in 1994,

Upernavik. The northernmost area consists of a large number of ice fjords. The main fishing

- grounds are Upernavik Ice fjord, Tussaqg and Gieseckes Ice fjord, all north of Upernavik town. Use

of gillnets is prohibited in the entire area.

The catches in Upernavik area have increased steadily from 450 tons in 1987 to 4 800 tons in 1994
(Fig. 37). The substantial increase from 1993 to 1994 was due to a relocation of effort from southern
areas in 1994,

Input Data

i} Commercial fishery data

Catch-at-age data for the three inshore areas separately were available, based on
sampling from the commercial fishery covering area, gear and, in most cases, season.
Age-length keys from 1993 were applied to 1991 and 1992 data. Due to lack of length
frequency samples, no catch-at-age data were available for Uummannag in 1991-92, and
at Upernavik in 1992, Catch-at-age data for Upernavik 1991 and 1993 were obtained by
using an age-length key from Uummannag, 1993. In 1994 age-length keys were obtained
for all three areas.
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126
Research survey data

Since 1962 various longline trial fisheries were conducted with research vessels from
Greenland Institute of Natural Resources. Due to differences in survey design and gear,
these surveys are not quite comparable. In 1993 a longtine survey program for Greenland
halibut was initiated for the inshore areas, liulissat, Uummannag and Upernavik. The
surveys are conducted annually covering two of three areas alternately, in order to obtain
a CPUE index series for Greenland halibut in the inshore areas. In July-August 1994 the
research longline vessel 'Adolf Jensen' covered the fiord areas of Upernavik and llulissat,
A total of 73 langline settings with 58 000 hooks were made. CPUE and mean-length values
from the 1993 and 1994 longline surveys at lulissat were at the same level, but below
values from surveys in the 1980s. At Uummannaq the CPUE values and mean-length have
decreased (Table 5). The stock at Upernavik was considered virgin until 1994, when large
scale fishing started. CPUE and mean'length values from 1994 are iarger than observed
in llulissat.

Table 5. Greenland halibutin Div. 1A: CPUE values (kg/100 hocks) from longline surveys conducted
in Div. 1A inshore areas.

Areafyear 1962 1985 1986 1987 1993 1094
llulissat - - 8.3 165 33 31
Uummannaq 4.6 13.7 - 8.6 28 -
Upernavik - - - - - 5.2

Mean length {cm) from catches taken in Div. 1A inshore longline surveys.

Areafyear 1962 1985 1986 1987 1993 1994
Ilulissat - 62.4 535 62.2 55.9 56.5
Uummannag 67.8 705 - 61.8 575 -
Upernavik - - - - . 64.6

Age 1 and 2 fish at the nursery areas south-southwest of Disko Island and Disko Bay are
considered as recruits to the inshore areas in Div. 1A, although the proportion of
recruitment to the inshore areas is unknown. Since 1988 annual trawl surveys were
conducted with a shrimp trawler off West Greenland between 59°N and 72°30'N from 3-
mile ofishare line to the 600 m depth contour line. Since 1991 the area inshore of the 3-mile
line in Disko Bay was also included in the surveyed area. Biomass indices from the nursery
area south-southwest of Disko Island have increased since 198@ and were estimated to be
8 224 tons in 1994. The abundance indices from the nursery area have increased from 60
million in 1990 o 242 million in 1992. The abundance has been at a stable level around
200 million, in 1993 and 1994 (Fig. 38). In Disko Bay which is a nursery area for the inshare
stock at llulissat, the biomass increased from 2 000 tons in 1991 to 4 000 tons in 1992 and
has been stable around 2 000-3 000 tons in 1993 and 1984. The abundance increased
from 26 million in 1991 to 69 million in 1982, and has been stable between 30 and 40
million in 1993 and 1994. Data from the nursery areas suggested that the recruitment level
is stable, and that the 1991 year-class is above average.
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Fig. 38. Greenland halibut in Div. 1A: estimates of abundance from shrimp trawl surveys.

jit) Biological studies

Three different age readers have been engaged in otolith readings in the periods 1988-80,
1993 and 1994, Results of otolith exchanges showed that age readings within the entire
period were not quite comparable, influencing the assessment. In particular, the 1994 age
composition appeared inconsistent with the rest of the time series.

A preliminary study of inshore female Greenland halibut maturity stages was presented,
suggesting differences in visual and histological evaluations of maturity. Mg, was estimated
to 65.4 cm by visual evaluation, and to be 58.1 ecm by histological evaluation. There was
no explanation of this difference, and no further information on maturity was available.

Assessment Results

The recent level of fishing mortality was estimated by means of catch-curves using data from the
commercial longline fishery. Yield-per-recruit analyses were performed for each area, and the results
suggested that the stock in the three areas were growth overfished. Due to discrepancies in the
age determinations and insufficient sampling, catch-at-age data were not considered sufficient to
allow reliable analyses.

Research Recommendations
The basic problem for the assessment of Greehland halibut in Div. 1A is the age determinations,

similar to the assessment for the offshore stock in SA 0+1, and STACFIS therefore recommended
that a special effort should be directed to resolve these problems.

Greenland Halibut in Subarea 2 and Divisions 3KLMNO (SCR Doc. 95/26, 28, 29, 48, 54, 55, 56, 57, 58,
64, 85, 78; SCS Doc. 95/13, 15)

a)

Introduction

Catches increased from low levels in the early-1960s to over 36 000 tons in 1969, and ranged from
24 000 tons to 39 000 tons over the next 15 years, From 1986 to 1989, catches exceeded 20 000
tons only in 1987 (Fig. 39). In 1990, an extensive fishery developed in the deep water {down to at
feast 1 500 m) in the Regulatory Area, around the boundary of Div. 3L and 3M and by 1991
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extended into Div. 3N where it has continued. The total catch estimated by STACFIS for 1990-93
was 47 000 tons in 1990, 55 000-75 000 tons in 1991 and about 63 000 tons in 19392 and 42 000-
62 000 tons in 1993. STACFIS accepted an estimated catch of 48 000 for 1994 although estimates
reviewed ranged as high as 53 000 tons. The major participants in the fishery in the Regulatory Area
are EU-Spain and EU-Fortugal.

Canadian catches peaked in 1980 at just over 31 000 tons, while the largest non-Canadian catches
before 1990 occurred in 1969-70. USSR/Russia, Denmark (Faroe Islands), Poland and EU-Germany
{GDR before 1989) have taken catches from this stock in most years, but catches by the latter two
countries were negligible since 1991. USSR/Russia catches increased from about 1 100 tons in
1988-90 to B 200 tons in 1991, the largest catch by this fleet since 1875, EU-Portugal and Japan
have taken catches from this stock each year since 1984. Canadian catches have ranged from
8 200 to 13 500 tons from 1985-91. The Canadian catch declined in 1992 to 6 200 tons and further
declined to 4 700 tons in 1993 and 2 900 tons in 1994,

In most years, the majority of the Canadian catch has come from Div, 3K and 3L, with catches from
Div. 2G and 2H usually being relatively low. Canadian gillnet catches declined from a high of 28 000
tons in 1980 to about 3 000 tons annually in 1992-94, which is the lowest in the time series. Catches
prior to 1992 were mainly from inshore areas, while catches since then have been taken mainly in
offshore areas at the edge of the Continental Shelf.

Canadian otter-trawl catches peaked at about 8 000 tons in 1982, declined to less than 1 000 tons
in 1988 and increased to about 7 400 tons in 1990, which is the highest level since 1982. In 1992,
the catch declined again to a level of 2 8OO tons followed by a further decline to 1 500 tons in 1993,
In 1984, the Canadian otter-trawl catch was less than 600 tons.

Recent TACs and catches ('000 tons) are as follows.

1985 1986 1987 1988 1989 1980 1991 1992 1993 1994 1995

TAC' 55 75 100 100 100 50 50 50 50 25 27
Catch? 19 16 31 19 19 47  55-75 683" 4262° 4g°

' Set autonomously by Canada 1985-94 and by NAFQ Fisheries Commissien in 1995
% Includes estimated unreparted catches in 1990-04,
3 Provisional,
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Fig. 39. Greenland halibut in Subarea 2 + Div. 3KLMNO: catches and TACs.
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b) Input Data

i

i)

Commercial fishery data

Catch and effort. A detailed analysis of Canadian gillnet catch and effort data since the
mid-1980s was reviewed. The general trends observed indicated steep declines over time
since 1986/87 for the near shore areas of Div. 3K and 3L (<500 m fishing depth) and by
the early-1990s this fishery had essentially collapsed. -Some of this effort moved from near
shore areas to the deep waters of the Continental Slope (about 1 000 m fishing depth)
particularly in Div. 3K and 3L. As catch rates declined in these areas, effort moved
northward along the slope area to as far north as Div. 2G, where catch rates in these areas
also declined quickly over a very short time period during the 1990s.

An analysis of otter trawl catch rates, largely by Canadian vessels, indicated a declining
trend since about the mid-1980s to reach its lowest level by 1992 with little change since
then. Data from the most recent years, however, are very limited as a result of low effort
due to poor catch rates.

A catch-rate index from the EU-Spain fishery in the NAFO Regulatory Area based on data
collected by observers on hoard commercial vessels also declined from 1990 to 1994,
Information from the Portuguese fishery in the NAFG Regulatary Area from 1988-84 was
also presented. The data indicated in Div. 3L a decline from a higher level between 1988
and 1990 to a lower level for the period 1991-94. However, no trend in catch rates could
be detected in Div. 3N.

Size and age data were not available from the 1994 Canadian fishery in time for this
meeting. However, the geographical development of fishing effort in 1994 was similar to
that of 1983. The 1883 catches were dominated by 7-8 year old fish although there were
more older fish in the catches than in earlier years. This was due to the increase in the use
of large mesh (200 mm) gillnets in deep water in recent years, accompanied by a
reduction in trawler effort which usually catches smaller {younger) fish.

Age compositions were provided for the 1994 EU-Spain fishery which represents most of
the commercial catch. The catch by number was dominated by ages 6 and 7 with about
80% of the catch comprised of ages 8 and younger. Nearly 30% of the catch in 1994 was
made up of ages 4 and 5.

The commercial catch-at-age for 1994 from EU-Portugal indicated few fish older than age
7 in the trawler catches, which comprise most of the Portuguese fishery, with the peak of
the catches at ages 4 and 5.

Some length frequency data from an exploratory fishery by Russia in Div. 3L and 3N during
the summer of 1994 were provided. Virtually no fish larger than 50 cm were observed with
the mode of the length frequency at 30 cm in the Div. 3L data. In Div. 3N, fish from 18 to
68 cm were caught with modes at 28, 40 and 54 cm

Hesearch survey data

STACFIS noted that all research vessel surveys providing information on the abundance
of Greenland halibut are deficient in various ways and to varying degrees. The surveys
were often initiated 1o obtain abundance indices for other species and this remains a major
objective for most surveys. The geographical and depth range of the surveys have been
progressively adapted in accordance with changes in the fishery for Greenland halibut and
possible changes in the geographical distribution of this species and others. This creates
problems in the comparability of results from different years. Furthermore, it remains the
case that no survey covers the entire geographical range of the Greenland halibut stock
and therefore the abundance of the total stock remains unestimated.

Canadian stratified-random groundfish surveys in autumn. Biomass indices of
Greenland halibut have been declining in Div. 2J (to depths of 1 000 m) since 1982 from
a level of over 100 000 tons to less than 9 000 tons by 1992. There was a slight increase
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in 1993 1o near that of 1991 and the biomass remained at that level in 1994. The biomass
index in Div. 3K (to depths of 1 000 m) peaked at 112 Q00 tons in 1984 but by 1987
biomass in this Division also declined similar to Div. 2J and reached a low of just over
20 000 tons in 1992, In 1993 there was a similar proportional increase in biomass in Div.
3K as with Div. 2J to a level slightly higher than that of 1991. The 1994 survey, however,
estimated the Div. 3K biomass to be at a leve! similar to 1992 which is the lowest in the
time series. Estimates for Div. 3L to a depth of 366 m were relatively stable from 1981 to
1990 at about 15 000 tons, Between 1990 and 1991, the biomass index fell from nearly
17 000 tons to 7 300 tons and further to 6 700 tons in 1992 although survey coverage in
1991-94 was extended to depths of 732 m. Unlike Div. 2J and Div. 3K, the biomass index
for Div. 3L in 1993 continued to decline to a lavel of about half of the 1991-22 estimates
and remained at about that level in 1994, The cumulative biomass index for all three
Divisions has declined rather steadily from a high of about 225 000 tons in 1984 to 37 000
tons in 1992 which is the lowest in the time series (Fig. 40). The cumulative estimate for
1993 increased to 49 000 tons, but in 1994 returned to near the low 1992 level.
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Fig. 40: Greenland halibut in Subarea 2+ Div. 3KLMNO: estimates of biomass and
abundance from Canadian surveys.

Since declines in biomass are not consistent across all age-classes, decreases in age
specific abundance are less apparent than in totai biomass. An examination of the age
structure indicated that the ages 6+ abundance has been declining since the mid-1980s
and by 1993 the age 6+ abundance was far below anything previcusly observed, at a level
of about ane third of that estimated in 1992, and was even lower in 1994. Age 10+ has
been declining since the early-1980s and by 1993-94 appeared only incidently in the
survey catches. On the other hand, the numbers of ages 3-5 were slowly increasing from
the early-1980s to about 1989, From 1989 to 1992, however, these age groups also
declined very sharply to a level less than half the 1988 estimate. A sudden increase in
abundance was observed in 1993 and was due to a significant increase in the estimated
abundance of ages 2 and 3 (1991 and 1990 year-classes, respectively) in the 1993 survey.
The 1991 year-class in the 1994 survey also appeared above average but much less than
was indicated at age 2 in the 1993 survey. The 1990 year-class did not stand out in the
1994 survey to the extent that it did in the 1993 survey. :

Canadian deepwater surveys (SCR Doc. 95/52). The restlts of deepwater surveys
canducied in the summer of 1991 and the winters of 1994 and 1995 in Div. 3K, 3L and 3M
and Div. 3N {1994 and 1995) were reviewed. All surveys were conducted using 30 min.
hauls with the same bottom trawls in a range of depths mainty between 750-1 500 m,
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although in 1995 some area between 500-750 m was also surveyed. Biomass indices for
commonly surveyed strata among years varied considerably and were difficult to reconcile.
In Div. 3K, the estimates ranged from 17 000 tons in 1991 to 7 000 tons in 1994 and
190 000 tons in 1995. For Div. 3L, the estimates were 13 000 tons in 1991, 6 000 tons in
1984 and 15 000 tons in 1995, In Div. 3M, the estimates varied from 16 000 tons in 1991
to 5 000 tons in 1994 and 8 000 tons in 1995,

STACFIS noted the results of these 3 surveys should be viewed with some caution because
there was variation in timing of surveys, by different ships, with different sampling designs,
althcugh this was mainly a concern with the timing and design of the 1991 survey. It was
observed nevertheless, that fish were distributed generally in a similar pattern in Div. 3KLM,
in all years. The abundance and biomass at age 7+ was greater in 1991, than in either
1994 or 1995, however, there was a considerably higher abundance of ages 3 to 6 in both
the 1994 and 1995 surveys than in the 1991 survey. There were very few fish older than
age 9 observed in 1994 and 1995. Biomass of age 9+ showed a considerable reduction
between 1991 and 1994-95,

EU stratified-random surveys in Div. 3M (SCR Doc. 95/28). These surveys indicated that
Greenland halibut biomass on Flemish Cap in depths to 730 m ranged from 4 300 tons in
1989 to 8 500 tons in 1992. The survey estimate in 1992 was similar to the value estimaled
in 1991 at 8 000 tons. The estimated biomass from this survey series in 1983 deaclined to
7 200 tons, but increased again to about 7 800 tons in 1994, While the estimates from
these surveys were not indicative of the total biomass in Div. 3M and were outside the
commercial fishery area they were stable during 1991-94 at about 8 000 tons within the
survey area, The results could only be interpreted as an index of the popuiation in depths
to 730 m. The age composition data indicated that the abundance in 1992 was dominated
by the ages 5-7 or the 1985-87 year-classes and that the 1993 survey was also dominated
by the same year-classes in 1993 at ages 6-8. The 1994 survey was largely dominated
by ages 6-7 and few fish older than age 9 were encountered in any of these surveys.

Japanese stratified exploratory survey (SCR Doc. 95/48). During the winter of 1995, an
exploratory survey was conducted around the northern half of the Fiemish Cap. Sets were
chosen arbitrarily and the gear used had a 140 mm mesh size in the codend with no liner.
Given these constraints, STACFIS had great difficulty in putting the results in the context
of other survey observations. Nevertheless, biomass estimates for the areas surveyed were
in the order of 11 000 tons for Div. 3L (at a depth range of 732-1 280 m) and 15 000 tons
for Div. 3M (at a depth range of 551-1 463 m). Most fish were in a length range of 35-50
cm.

EU stratified-random survey in Div. 3NO Regulatory Area (SCR Doc.95/55). During the

. 'spring of 1995, a stratified-random bottom trawl survey was conducted by EU-Spain in the

Regulatory Area of Div. 3NO at depths less than 732 m. The estimated biomass was about
2 800 tons. The size composition was bimodal with modes at 20 cm and 32 cm which
probably represent mainty ages 2 and 3, respectively.

Biological studies

Maturity in Greenland halibut (SCR Doc. 95/28, 29, 54). A number of detailed analyses
of Greenland halibut sexual maturity data were reviewed. A histological assessment of
oogenesis from samples collected in the Regulatory Area of Div. 3LM indicated that the
Greenland halibut population may have a protracted spawning season with several peaks
during the year (SCR Doc. 95/28), however, this was not consistent among years. A review
of temporal and spatial variation in length-at-maturity in the Regulatory Area of Div. 3LM
and 3NO was also considered (SCR Doc. 95/29). Estimates of L, (length at 50% maturity)
were stable at about 65-68 cm indicating that the age at maturity is at least 10 years.

A probit analysis of Canadian autumn survey data in Div. 2J and 3K and deepwater
surveys in Div. 3K, 3L and 3M was also presented (SCR Doc. 95/54). This study reported
very high spatial and temporal variability in the size and age at M, (50% maturity level).
The average age at M, for female Greenland halibut based upon combining the 1991,
1994 and 1995 Canadian deepwater survey data in Div. 3K, 3L and 3M is 10.8 years.
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d)

Area of distribution index (SCR Doc. 95/58). An index of concentration {(area of
distribution) was developed for Greenland halibut using distribution data from Canadian
falt surveys in Div. 2J and 3K beginning in 1977 and 1978, respectively. The analysis was
conducted using a standard econometric technique known as the Gini index. The results
based on this analysis indicated that Greenland halibut were more widsly distributed in the
surveyed areas during the late-1970s and early-1980s compared to the late-1980s and
early-1990s. However, there was some question as 10 how the index was calculated and
further investigation is required.

Biological limits of over exploitation for Greenland halibut. An investigation was
presented on the biological limits of exploitation of Greenland halibut based upon
limitations imposed by the reproductive biology of the species. The analysis confirmed the
well-recognized view that exploiting individuals of a fish stock many years before they have
reached sexual maturity puts the stock at risk of bioclogical collapse even at relatively low
levels of fishing mortality, Higher rates of exploitation could be sustained if the time span
between the age of recruitment to the fishery and that of sexual maturity is reduced. On
the basis of recent and historical data, the analysis assumed that Greenland halibut in the
Northwest Atlantic recruit to the fishery at age 5 and that most females reach sexual
maturity at about age 14. Given this scenario, it is suggested that this stock, with its low
reproductive capacity, is highly sensitive even to low fishing mortality rates and that fishing
immature fish should be avoided wherever possible.

STACFIS welcomed the development of methods by which limits to the rate of exploitation
may be defined. However, it was felt that further development and testing of the method
is required.

Assessment Results

According to most indices of biomass that were evaluated, the stock has declined significantly in
recent years. The decline is particutarly in evidence in shallower parts of Div. 2J, 3K and 3L where,
traditionally, the Canadian fishery took place. Recent CPUE data for deeper water in Div. 2G, 2J and
3KL also suggest rapid declines in abundance in such depths. The magnitude of the decline
appears less severe in the Regulatory area. This may be associated with migration of fish from more
northerly areas as concluded by STACFIS in previous years' assessments. '

The abundance of older fish in the stock (age 10+) remains low. The catch of commercial fishing
vessels still exhibits a wide range of age groups but most of the catch is comprised of young,
immature fish most of which are several years younger than the age of sexual maturity.

Several sources of data from both 1993-1994 and 1994-1995 indicate that the 1990 and 1991 year-
classes are of above average abundance but the relative magnitude is difficult o determine. The
1990 year-class was believed to be of above average abundance also in the 1994 assessment. The
more recent data are less clear as to the strength of this year-class but suggest, nevertheless, that
it is at least average and may be above average as previously indicated.

In its 1994 assessment, STACFIS concluded that the fishery has been, in recent years, exploiting
this stock well above levels which may be considered sustainable. In the 1994 assessment, all
available stock indicators (survey results and calch rates in commercial fisheries) suggested a
significant decline in stock size since the late-1980s up to 1994 particutarly among the older age
groups (10+). Most data from the current assessment confirm this view although there is some
indication of improved recruitment,

Recommendations

STACFIS noted that length and age frequency data from the 1994 Canadian commercial fishery of
Greenland halibut in Subarea 2 + Div. 3KLMNO was not available, which made it difficult to fully
evaluate the 1994 fishery, and STACFIS therefore recommended thal the most up-to-date data be
made available for the June 1996 Meeting.
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15. Roundnose Grenadier in Subareas 0 and 1 (SCR Doc. 85/23; SCS Doc. 95/4, 6, 12, 14)
a) Introduction
A total catch of 33 tons, have been reported for 1994 compared to 198 tons for 1993 (Fig. 41).
Recent catches and TACs ('000 tons) are as follows:
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
TAC 8.0 80 8.0 8.0 8.0 8.0 8.0 B.O 8.0 8.0
GCatch o1 04 05 008 029 019 012° 020" 003
' Provisional
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Fig. 41. Roundnose grenadier in Subareas 0+1: catches and TACs.
b} Input Data
i} Commercial fishery data

There has been no directed fishery for roundnose grenadier in Subareas 0+1 since 1978.
- No update of the catch/effort analysis which was presented previously (NAFO Sci. Coun.
Rep., 1985, p. 72) was possible. The by-catch in the Greenland halibut fishery, which is
mainly roundnose grenadier, was reported to constitute 5-10% of the Greenland halibut
catchas. There was, however, a discrepancy between this information and the reported
catches. This might be due to discarding without reporting, at least in Subarea 1.

il Research survey data

Since 1987 Japan in cooperation with Greenland has conducted bottomn trawl research
surveys in Subarea 1. The trawlable biomasses (‘000 tons) in Div. 1CD for the depth range

400-1 500 m were estimated as foliows:
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Year 1987 1988 1989 1990 1991 1992 1993 1994
Biomass 458 4407 58° 203 417 a2 8.2 3.0

c)

' JunefJuly depth 400-1 000 m,
2 Septernber/October.

* ApriliMay,

* August/September.

In 1994 a survey was conducted in August. The survey gave an estimated biomass of
3 000 tons, which is the lowest level recorded in comparable surveys and a significant
drop from 40 200 tons in 1992 through 8 200 tons in 1993 (Fig. 42). Only a few roundnose
grenadier were taken at depths less than 600 m and 80% of the biomass was found in Div.

1D >1 000 m.
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Fig. 42. Roundnose grenadier in Subareas 0+1: biomass estimates from surveys in Div.
1CD.

The joint Japan/Greentand surveys do not cover the entire stock area as roundnose
grenadier also occur deeper than T 500 m and Subarea 0 is not included in the estimate.
A Canadian survey in 1886 gave a biomass estimate for-Subareas 0+1 of 110 000 tons,
of which 90% was found in Subarea 1. USSR and GDR have conducted surveys covering
both Subareas 0+1 in 1987, 1988 and 1990, and STACFIS recommended that the biomass
estimates of roundnose grenadier from these surveys showld be presented at the June
meeting in 1996.

Assessment Results

Although the trawlable biomass for Subarea 1 is an underestimate of the total, the data showed a
drastic decrease in estimated biomass during the last three years. The decrease in biomass can
not be explained by fisheries, but may be due to changes in distribution andfor environmental
tactors. ; )
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16. Roundnose Grenadier in Subareas 2 and 3 (SCR Doc. 95/48, 51, 61; SCS Doc. 894/4, 13, 15) {with some
comments on roughhead grenadiers}

a)

Introduction

Catches of roundnose grenadier averaged about 26 000 tons prior to 1979, but since then have enly
averaged slightly less than 4 000 tons (Fig. 43). Catches in the Regulatory Area by EU-Spain and
EU-Portugal taken as by-catch in the Greenland halibut fishery represent a mix of both roundnose
and roughhead grenadiers. From 1987 to 1994 the catches of roughhead grenadiers exceeded
those of roundnose in the Regulatory Area.

Nominal catches, revised catches, and TACs (‘000 tons) for roundnose grenadier in the recent
period are as follows:

1085 1986 1987 1988 1989 1990 199t 1992'  1993'  1994' 1995

TAC 11 11 11 11 1 11 1 1 1 F 3’
Calch® 5 7 - 7 5 5 1 1-10° 3 4
Cateh® 5 7 8 6 5 4 9-14" 8 11 3

Provisional data.

Inside Canadian zone only. .

Includes adjustments reported in SCS Doc. 94/13, and SCR Doc. 94/29.
Includes estimates of misreported caiches which could not be determined
precisely.

5 Qriginal as reporied to NAFO,
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Fig. 43. Roundnose grenadier in Subareas 2+3: catches and TACs,

The estimated 1994 catch was 3 369 tons, down from about 4 408 tons in 1993, There has been
no fishing effort by the EU-Germany or USSR/Russian Federation since 1990. Whereas their fisheries
traditionally took place in the Canadian zone, primarily in Div. 3K, catches beginning in 1992 have
been totally from the Regulatory Area. In 1993 and 1994 there were no allocations to non-Canadian
vessels inside the Canadian zone.

Catches of roughhead grenadiers in the Regulatory Area (‘000 tons) have been estimated to be:

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Catch 0 + 1 1 6.3 3 4 5 6 5
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b) Input Data

i)

ii}

Commercial fishery data

Because there was no fishery in the 'trraditional' area inside the Canadian zone in 1994,
there were no new commerciat catch or effort data available for examination. Length
frequency data for the by-catch fisheries in the Regulatory Area were available for
roughhead grenadiers only.

Research survey data

Results from deepwater (750-1 500 m) surveys conducted by Canada in 1991, 1994 and
1995 all showed the largest concentrations of roundnose grenadier to be at about 51°N in
Div. 3K, but also indicated that calches were taken throughout the survey area.
Caoncentrations were not as great in the Sackville Spur area of Div. 3L, across the north of
Flemish Cap, and in Flemish Pass. Estimates of trawlable biomass from these surveys
indicated no change in Div. 3K between 1991 and 1994, but a decline of about 70% in
1995, Declines in both 3L and 3M were noted from 1991 to 1994, and again in 1995. There
were averall declines of about 80% and 60%, respectively, in these two Divisions from 1991
to 1995. The biomass was lowest in Div. 3N of all surveyed Divisions in 1994 and 1995, but
no decline between years was observed.,

Estimates of biomass for roughhead grenadiers were lower than for roundnose in Div. 3K
in 1991 and 1994, but about the same in 1895. The bicmass of roughheads in Div. 3LMN
combined was about 8 times greater than that of roundnose in 1995. The biomass of
roughhead grenadiers in the survey area has increased steadily from 1991 to 1995.

17. Capelin in Divisions 3N and 30 (SCR Doc. 95/10)

a) Introduction

Nominal catches of capelin increased from about 750 tons in 1971 to 132 000 tons in 1975, but then
declined again to only 5 000 tons in 1978. During this period, most of the catch was taken by USSR
trawlers and Norwegian purse seiners. The fishery was closed from 1979 to 1986, but reopened
during 1987-92 under quota regulation. During this period, the TAC was never reached; the largest
catch of 25 D00 tons was taken in 1990. The fishery was again closed in 1992, and the closure has
continued through 1995,

Nominal catches and TACs (‘000 tons) for the recent period are as follows (Fig. 44):

1986 1987 1988 1989 1980 1891 1992 1993 1884 1995

Advised TAC 0 10 10 28 30 30 30 0 0 0

TAC 0 10 15 28 30 30 30 0 Q 0
Catch 0 1 7 9 28 + +! +! o
' Provisional.

b} Input Data

i)

Research survey data

The mean estimate of biomass of capelin during 1975-77 based on acoustic surveys
carried out by the USSR was 900 000 tons (Fig. 45). During 1981-88, the mean estimate
was only 300 000 tons. The estimate from the 1994 survey was only 83 000 tons, This
represents an approximate 50% reduction from the 1993 estimate. Virtually all of this
biomass was located in Div. 30.



137 STACFIS 7-21 June

140 1111111|||1]\T1|]‘¥‘-l'|llll!llll

120 — Cateh
. TAC
100
' 0 tons
IR B AR PP ST W WLV 0N ID U0 S AT A U N I T A SR G W A |

1965 1970 1975 1980 1985 1990 1995 2000
Year

8]
(=]

l"‘i"‘l"'l"'l"']'ﬂ

[o}]
]

Catch/TAC (‘000 tons)
5

IlIEllLIII||I|j||l|Il|

Fig. 44. Capelin in Div. 3NO: caiches and TACs.
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Fig. 45. Capelin in Div. 3NO: estimates of biomass from acoustic surveys.

In the past, STACFIS has been unable to determine the proportion of the biomass found
in Div. 30 which would spawn in Div. 3L and in Div. 3NO. This was again the situation with
the 1994 survey. Only low numbers of capelin were encountered in Div. 3L in 1994,

STACKS also noted that the USSR/Russian acoustic estimates have heen presented for
capelin in Div. 3LNO combined rather than separated by Division, and it was
recommended that in future, estimates of capelin biomass be provided separated by
Division.

STACFIS noted that Russia would not be conducting a survey for capelin in the Div. 3H0)
area in 19395.
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18. Squid in Subareas 3 and 4 (SCS Doc. 95/8, 12)

a)

b)

Introduction

Recent catches of Mllex squid began increasing in Subareas 3 and 4 in 1989 and peaked at 11 000
tons in 1990, but declined again to only 2 000 tons in 1992. Since then, catches increased three-fold
to € 000 tons in 1994, Most of the 1994 catch was taken as by-catch in the silver hake fishery of -
Cuba. Recent caiches {since 1989) have also increased in Subareas 5 and 6. No information on the
1994 catch from these areas was available.

Nominal catches and TACs (‘000 tons) in the recent period are as follows (Fig. 46):

1986 1987 1888 1989 1890 199 1992 1993 1994 1995

TAC! 150 150 150 150 150 150 150 150 150 150
Catch (3+4) 1 S+ 1 7 11 4 2 3° &
Catch (5+6) 7 12 12 18 182
' For Subareas 3 and 4 only.
2 Pravisional.
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Fig. 46. Squid in Subareas 3+4: catches and TACs.
Input Data

There were no data available for review.

18, Other Finfishes in Subarea 1 (SCR Doc. 95/4, 5, 23; SCS Doc. 95/6, 12, 14)

a)

Introduction

Catches of Greenland cod, American plaice, Atlantic and spotted woiffishes, starry skate,
lumpsucker, Atlantic halibut and sharks are taken by offshore trawl fisheries directed to shrimp, cod,
redfish and Greerland halibut, by fongliners operating both inshore and offshore and by pound net
and gillinet fisheries in inshore areas only. The statistics of these by-catches seem to be poorly
reported in general. in 1994, reported catches of these species amounted to 3 373 tons
representing an increase of 26%, as compared to the 1993 catch (2 500 tons) and 12% of the total
finfish catch. Landings of Greenland cod {1 833 tons) and 'not specified’ catches (629 tons)
dominated the reported catch of other finfishes by 54% and 19%, respectively.




b)

Input Data

i)

Biomass {'000 tons)

Biomags (‘000 tons)

Research survey data

EU groundfish survey. Annual abundance and biomass indices were derived from
stratified-random boltom trawl surveys commencing in 1982 by EU-Germany. These
surveys covered the areas from the 3-mile line to the 400 m iscbath of Div. 1B to 1F, and
were primarily designad for cod as target species. During 1982-94, survey results indicated
fundamental shifts in species composition of the demersai fish assemblage inhabiting the [
shelf and continental slope off West Greenland in Divisions 1B-1F down to 400 m depth.
These observations happened in cohsrence with dramatic changes in stock abundance,
biomass and size structure for ecologically and economically important species. Recent
decreases of biomass estimates for demersal stocks of cod, American plaice, Adantic and

spotted

abundance being less pronounced, Length distributions revealed that these stocks are
mainly composed of small and juvenile fish at present. ’
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wolffish and starry skates vary between 73% and almost 100% (Fig. 47), losses in
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Finfish in Subarea 1: estimates of biomass, from surveys, of various finfish
species. : .
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Greenland-Japan groundfish survey. Since 1987, cooperative trawl surveys directed o
Greenland halibut and roundnose grenadier have been conducted on the continental slope
in Div. 1A-1D at depths between 400 m and 1 500 m. in August 1994, one stratified
random bottom traw! survey was carried out. The estimated biomass of most species
classified other finfishes contributed 5% to the total finfish catch and continued to decline
since 1992 to lowest values of the time series (Fig. 47).

c) Assessment Results

in view of dramatic declines in survey abundance and biomass indices to an extremely low level
along with significant reduction in fish sizes. STACFIS concluded that the demersal stocks of cod,
American plaice, Atlantic and spotied wolffish and starry skates are severely depleted. The status
of the demersal fish assemblage stagnates at that low level since 1990 lacking any signs of
recovery.

V. AGEING TECHNIQUES AND VALIDATION STUDIES
1. Siiver Hake Ageing Methodology Report

Canadian scientists reported that, in accordance with the recommendations of 1994, work on the silver hake
ageing manual was progressing but the report could not be completed in time for the present meeting.

2. Report on the Otolith Exchanges of American Plaice and Greenland Halibut

STACFIS noted that an exchange of American plaice otoliths from various areas in the Northwest Atlantic had
been completed some time ago by age readers of several countries. As well, an exchange of oftoliths and
scales from Greenland halibut had taken place. Scale reading of Greenland halibut was difficult and
sometimes impossible for many of the participants, due to the condition of the scales and lack of proper
equipment. Thus, full cemparison of readings: between scales and ololiths was not possible.

STACFIS noted that preliminary results of aii exchanges had been examined, and all results will be sent to
the exchange participants in the next few weeks. Further work on Greentand halibut scale/otolith comparisons
was unlikely for the present, due to the transfer of the coordinator of this work to a different job. Additional
work on standardizing the ageing of Greenland halibut and American plaice otoliths was continuing among
institutes of various countries.

3. Other Ageing and Validation Studies
i) information on an ICES Redfish Ageing Workshop

STACFIS noted that an ICES redfish ageing workshop is scheduled to be held in Bremerhaven,
Germany, in late-1995 and would be interested in hawng a summary of this workshop presented
during the June 1996 Meeting.

VI. GEAR AND SELECTIVITY STUDIES

1. Reports on Redfish Selectivity Studies

Russian Investigations (SCR Doc. 95/25, 80). A Russian selectivity study on redfish in Div. 3N was
conducted in 1984 with mid-water trawls using mesh-sizes ranging from 88 mm to 132 mm, based on the
covered codend technique. Even with 88 mm mesh, some fish as large as 34 cm escaped from the trawl.
Redfish above 34 cm in length were a minor component of the catch, compnsung only 0.9-2.2% of the catch.

A trawl with 88 mm mesh allowed escapement of 31% of fish, that with 118 mm mesh - 65%, and that with
132 mm mesh - 90% of fish (by weight).

Investigations conducted in the Barents Sea showed that from 18 to 30% of the total escapement occurred
during traw| retrieval and these fish were assumed to die due to the hydrostatic change and other injuries.
Computation of the long-term advantage due to increasing mesh sizes in trawls, and hence increased
escapement of small fish, indicated that during a transition (intermediate) period of 10 years these long-term
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advantages will not compensate for losses due to escapement mortality related to increasing mesh size up
to 120 mm and 130 mm.

A total positive effect for the fishery during a 15-year intermediate period will be possible only at fishing
mortality of 0.25-0.30. A change from 88 mm mesh to 118 mm or 132 mm mesh will result in decrease of
fishing efficiency by 1.9 and 3.8 times, respectively, based on the present size distribution in this stock. To
catch the TAC a larger fishing effort will be required which will result in the multiple escape of small-size
redfish through the mesh and, consequently, in higher levels of injury and probable death of fish.

Canadian Investigations. Redfish mesh selectivity experiments were carried out by Canada in Subdiv. 3Ps
to derive selectivity parameters for nominal mesh sizes of 90 mm, 105 mm and 115 mm in bottom trawls
using the trouser traw! method. Selectivity parameters for each mesh size were calculated based on data
from codends rigged with and without lastridge ropes (88% hanging ratio). Lastridge roped codends allowed
more small fish (<23 ¢cm) to escape while retaining more commercial sized redfish. Lastridge ropes allow
the meshes to remain slack and open, with the strain of the catch taken by the ropes and not the meshes.
Thus, escapement is increased and survival is assumed to be higher than for fish escaping during hautback.
With respect to 23 cm redfish, currently accepted as the commercial minimum fish size by the Newfoundland
fleet, optirnal selectivity was obtained using the 90 mm nominal mesh size with lastridge ropes.

STACFIS caonsidered that the redfish fishery in Div. 3LN with trawls with mesh over 90 mm may not result in
significant long-term gains in yield if assumptions of high escapement mortality during haulback for this
species are correct. The catch composition wouid include substantial numbers of fish, which for females,
would be several years younger than the age of maturity. This generates the concern that exploiting
individuals of a fish stock many years before they have reached sexual maturity puts a stock at risk of
biological collapse even at relatively iow levels of tishing mortality. This suggests that a fishery for redfish,
using 90 mm mesh, needs to be controlled carefully.

Greenland halibut Selectivity Experiments

Two papers were presented at the meeting. A summary of a third paper was reviewed (SCR Doc. 81/1X/89)
to check for comparable results.

Norwegian investigations (SCR Doc. 95/22). Selectivity parameters were derived for the 135 mm mesh
codend using alternate haul technique. An Ly, of 36 cm was derived based on 3 pairs of alternate hauls using
a control mesh size of 100 mm. The authors expressed concerns that the selectivity data had too few points
in the lower end of the size range. Further selectivity work is planned.

EU Investigations (SCR Doc. 95/47). Selectivity parameters were derived for a 130 mm mesh codend using
the covered codend technique. Seleclivity parameters calculated for different haul durations showed that
length of haul influence the estimates of selection parameters. Hauls of one hour produced an L., of 38.7 cm
while hauls of four hours produced an Ly, of 37.7 cm. This influence of haul duration was more pronounced
in the L, parameters resulting in an L, of 34.5 for 1 hour hauls and an L, of 30.5 ¢m for 4 hour hauls.

Earlier Russian investigations (SCR Doc. B1/1X/89). This paper was the very first one presenting data on
selectivity of bottom trawls for Greenland halibut with 117, 124, 127, and 133 mm meshes in Subarea 0,and
Div. 2JH, 3K.

The selectivity was estimated using a covered codend technigue with only the top panel covered. The
experiments showed that 127 mm mesh permits escapement of Greenland halibut up to 55 cm long and that
some fish up to 67 cm long fish escaped from 133 mm mesh. Mean length of Greenland haiibut retained by
the codend with 117 mm mesh in Div. 2J was 41.6 cm, with a 127 mm mesh was 44 cm. Fish retention by
the codend was 92.3 and 89.9%, respectively (by weight).

Derivation of selection parameters from the analysis of the data and the selectivity curves in the paper point
to an obvious masking effect of the codend cover, thus parameter estimates of L, for 127 mm (38.5 cm) and
Ly, for 133 mm (42.5 cm) should be treated with caution. The authors also noted that differences in size
composition in the various areas seriously affected selectivity. Greenland halibut fishery should not exceed
35 cm, whereas minimal mesh size should not be over 120 mm.
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Vil. OTHER MATTERS
Review of Arrangements for Conducting Stock Assessments and Documentation of Assessments

A number of issues were raised in the discussion of this agenda item. There was general agreement that
there was some merit in separating the processes of determining stock status (STACFIS) and formulation of
advice for the stocks (Scientific Council), as has been done this year. However, it was thought that
Designated Experts would probably benefit from some guidance in preparing drafts of prognoses for review
in Scientific Council.

There were continuing problems with getting correct data to the Designated Experts prior to the mesting
which, as was the case in recent years, delayed completion of many assessments until the latter part of the
meeting. This also impacted negatively on the peer review process, as many of the Designated Experts were
unable o participate fully in the assessments of all stocks until their own work had been completed. There
were no obvious solutions to this problem, but the situation may improve once the reporting of catches
improves,

Other Business

There being no other business, the Chairman, prior to adjournment, thanked the participants and in partlcular
the Designated Experts, and the Secretariat for their work during the meetmg
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APPENDIX lll. REPORT OF STANDING COMMITTEE ON RESEARCH COORDINATION (STACREC)

Chairman: C. A. Bishop Rapporteur: E. F. Murphy

The Committee met at Keddy's Dartmouth Inn, 9 Bragmar Drive, Dartmouth, Nova Scotia, Canada on the 10 and
15 of June 1995, to discuss varicus matters pertaining to statistics and fisheries research referred to it by the Scientific
Council. Representatives from Canada, Cuba, Denmark {in respect of Faroe Islands and Greenland), European Union,
Japan and Russian Federation and an cbserver from the United States of America were present.

1, Cpening

The Chairman opened the meeting welcoming participants. E. F. Murphy (Canada) was appointed
rapporteur.

The status of recommendations from the 1994 meetings of STACREC were reviewed., It was agreed that most
of the recommendations would be addressed in the agenda ot this meeting, and no further consideration
would be needed.

2. Fisheries Statistics
a) Progress Report on Secretariat Activities in 1994/95
i) Acquisition of STATLANT 21A and 21B reports for recent years

STACREC remains concerned about ongoing delays in receipt of national statistics reports
although some improvements wera observed since the June 1994 Meeting.

The 1994 STATLANT 21A reports have not been received for many nations and this meant
that the update of fisheries trends could not be produced for the June Mesting. While
most submissions had been received, the USA data were reported to be delayed as a
result of a change in the reporting system commenced in 1994,

STACREC noted that data outstanding from EU-France since 1988 had been received.
While some clarifications were needed, it was agreed that the next publication of the
Statistical Bulletin woutd contain these data.

i) Acquisition of statistical information from other NAFO Standing Committees

STACREC noted that some information in Reports and Working Papers of other Standing
Committees was being used by Designated Experts in the stock assessment process . It
was felt the use of this information could be better facilitated if Designated Experts were
kept informed of the available Working Papers and Reports. It was agreed that the
Secretariat should forward lists of such documents to the Designated Experts.

iii} Publication of statistical information

NAFO Statistical Bulletin, Volume 41 containing 1991 data was published in February 1995.
This Bulletin did not contain data from France - St. Pierre and Miquelon as the 1991 data
had not been received.

STACREC noted that outstanding data from EU-France and France - St. Pierre and
Migueldon has since been received for the period 1988 to 1994. Data are presently being
finalized for publication of NAFO Statistical Bulletin, Volume 42, with 1992 data, in July
1995. STACREC noted the Bulletin will report the French data.

The deadline for submission of STATLANT 21B reports for 1993 data was 30 June 1994,
As of May 1995, data were still cutstanding from several components and these data were
delaying the publication of NAFO Statistical Bulletin, Volume 43.




STACREC welcomed the publication in April 1995 of the supplementary issue of the NAFO
Statistical Bulletin listing catches of selected species by stock area and country, for the
1960-90 time series. Recognizing the importance of these data, STACREC again reviewed
the format of decadal summary of catches {SCS Doc. 95/5). It was indicated that this
document gets considerable use and any improvements 1o the format should be included.
Some changes suggested were to not include listings for countries which continually report
zero catch in the Convention Area and o use a dash (-) to differentiate them from non-
reported in a particular year. STACREC also noted the addition of a table listing Non
Specified Flounder for Subareas 3, 4 and 5 would be useful.

STACREC 7-21 June 144

STACREC proposed that all users should review the document in its current state and
submit any recommended changes to the Secretariat in writing. These suggested changes
could then be reviewed by STACREC 1o avoid any confusions and yearly ad hoc changes
in format.

STACREC was informed that recent statistical information on seals -published in the
Statistical Bulletin did not correspond with catch numbers reviewed by the ICES/NAFO
Working Group on Harp and Hooded Seas. Working Group representatives agreed to
clarify these catches for revisions.

iv) Consideration on non-availability of data

STACREC noted that the absence of same STATLANT 21A data had in recent years
delayed the compilation of provisional catches in time for the assessment of stock during
the June Meetings of the Scientific Council. The SCS Doc. 94/24 containing provisional
calches for 1993 was not distributed until November 1994, well after the June Meeting
requirements. The SCS Document containing the 1984 data could not be prepared for this
meeting as submissions had not been made by a number of major fishing nations.

v) Documentation of catches used in the assessment process

STACREC expressed concern that there has been a persistent divergence in recent years,
between the 'official' nominat catches reported in STATLANT forms by national offices, and
are included in the Statistical Bulletins, and those that are available from other sources and
used in assessments.

STACREC agreed these deficiencies should be indicated to the users. Several options
were considered. These included: i) a statement at the beginning of the Statistical
Bulletins directing researchers to the relevant assessment documents which would report
the actual catches used:; ii} to add a line indicating the agreed total for each stock and
year, to the decadal summaries of catcheas of selected species by stock area and country
as reported in the SCS Document series. There was discussion as to which total the
Secretariat should use, as these catch totals tended to vary from year to year. It was
suggested that some clarifications could be made if the Designated Experts provided the
Secretariat with the accepted totals each year. However, it was also felt this problem may
be less of an issue if 100% abserver coverage was agreed 1o by the Contracting Parties.
This discussion was not conclusive and it was agreed that it would have to be addressed
in the future. It was agreed, however, that the process of how accepted catches were
derived during this meeting would be documented in a section of the STACFIS report titled
Review of Catches, and a table with the agreed catches would be included.

b) Report of the CWP 16th Session and Review of STATLANT 21 Forms
i) Report of CWP 16th Session

The Report of the 16th Session was tabled (SCS Doc. 95/9) and some key points were
reviewed. STACREC noted the role of CWP is changing in that there are more
organizations participating and the focus was becoming more global as had been agreed
to by NAFQ and other international bodies that formed the CWP. The new CWP Statutes
as approved by General Council and Scientific Council in 1994, which included the
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removal of the word Atlantic from the title and Terms-of Reference, were adopted by CWP.
STACREC was informed on 14 June 1995, by the CWR Secretariat that FAO had approved
the new statutes on 12 June. Since NAFG and ICES (the other founding members) had
already adopted them in 1994, the new Statutes now come into forge for the CWP.

STACREC observed that the long history of NAFO (and ICNAF) offers an extensive
knowledge-base to the CWP and its young and new member organizations. It was pointed
out that NAFQ is a well respected member of CWP and many of the issues addressed by
NAFQO are also valuable contributions to the CWP and many of it's members. Problems
with misreporting of catches and errors in databases, are global and CWP looks to NAFO
for input on how to resclve or minimizes these problems.

STATLANT data and discrepancies in databases

STACREC noted that most of the discrepancies between the NAFO and FAQ databases
have been resolved but the review process is ongaing. Many discrepancies were created
because FAO was using STATLANT 21A, whereas the finalized data at NAFO were the
STATLANT 21B data.

. Some discfepanc‘.eé still remaining are mainty the result of Contracting Parttes changing

status. The breakup of the former Soviet Union and the reunification of Germany are two
examples. The data dtscrepanCies are being continually worked on and are becoming
fewer.

Proposals for CWP Ad Hoc Consultation

In preparation for the 17th Session of CWP, Ad Hoc Consultation is planned for July 1996
in Rome. It has been a practice of the Scientific Council to send representation to these
meetings and STACREC recommended that the Assistant Executive Secretary attend the
Ad hec Consuftation in July 1996. It was noted that with CWP moving towards a global
approach there would probably be some mestings that NAFO would not be able to attend.
It was felt that consultation meetings should offer the opportunity to meet on a regional
basis so that the concerns unique to the Atlantic could be addressed. In accordance with
the views expressed by the General Council, STACREC recommended that the Scientific
Council request the CWP to ensure that meetings of regional interests should be held as
needed by regional member organizations. '

STACREC . agreed that the ad hoc Consultation would be valuable meeting to forward
NAFO's interests to the CWP and further consideration be given to issues that the Scientific
Coungcit wishes to bring forward to the agenda of the 17th Session.

Consideration of CWP 17th Session

At the CWP Meeting, tentative plans were made for the 17th Session of CWP. CCAMLR
indicated it was prepared to host the 17th Session of CWP at Hobart, Australia. The CWP
members were requested to confirm if this venue was suitable by October 1995. An
alternative venue suggested was the EUROSTAT office in Luxembourg. STACREC
discussed the invitation and recommended that as in the past the Chairman of STACREC
and the Assistant Executive Secretary should attend as NAFO representatives and the
Scientific Council may at a later date propose a national representative as well. The issue
of cost of travel was discussed. STACREC observed that with advance planning and use
of discounted airfares, the cost of participating at either site would be quite similar.

World Fisheries Congress Second Meeting

The 2nd World Fisheries Congress will be held 28 July-2 August, 1996, in Brisbane,
Australia. STACREC saw the significant value of presenting the long and relatively unique
experiences of NAFO (and ICNAF) to that meeting. It was felt that the NAFO experiences
would be valued globally, particularly, in the management of high seas fisheries, and also
enhance NAFG's image. STACREC accordingly, recommended that Scientific Council




bring the 2nd World Fisheries Congress to the attention of the General Council and
Fisheries Commission and propose that there be attendance as well as a presentation
describing NAFO's experiences.
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3. Biological Sampling
a) Report on Activities in 1994/95
The Provisional List of Biological sampling for 1992 was tabled (SCS Doc. 95/11).
b) Report by National Representatives

National representatives reported on their sampling programs of commercial fisheries for 1994/95
as follows:

Cuba. No sampling, no fishing.

Canada. Canadian commercial fisheries in 1994 were reduced because of a moratorium and
reduced TACs. Data relative to length and age were collected for most commercial caiches as
required from Subareas 2 to 5. Sampling at sea was accomplished by observers and extensive
sampling was conducted on the Div, 2J+3KL and Subdiv. 3Ps cod food and subsistence fisheries.

Denmark-Greenland. Biological samples were obtained in 1994 from the commercial fishery in
Subarea 1. :

EU-Denmark. No sampling.
Eb-France. No sampling, no fishing.
EU-Germany. No sampling, no fishing.

EU-Portugal. During 1994, biological sampling was obtained from one stern trawl fishing in all
Divisions from January and another fishing Div. 3M in December. One gillnetter was also sampled
from May to July in Div. 3M and 30, and throughout the last quarter in Div. 3M. In all vessels,
biological sampling was conducted on the most abundant species in each haul.

During the first half of the year cod, American plaice, Greenland halibut and redfish were sampled
in trawl catches on the Nose and Talil of the Grand Banks. By the end of June cod and redfish trawl
calches were the only ones sampled on the Flemish Cap. In Div. 3M, cod catches were sampled
in March, June and December. However for gillnets, cod and redfish catches were sampled from
September to December. Information on age composition was also collectad.

A catch and effort data series for Portuguese trawl and gilinetters fisheries in the Regulatory Area
has been reconstructed through revisions of skipper logbooks supplied from 8 trawlers and 5
gillnetters.

EU-Spain. During 1994 sampling of catches by Spanish fieet was obtained by observers on board.
Length and age samples were obtained for Greenland halibut and cod, and length measurements
were obtained for redfish, American plaice, witch flounder and roughhead grenadier.

Coverage included 9 palir trawler units (with one observer), 11 small freezer trawlers, with four
observers and 27 large freezer trawlers {with approximatety 1/3 this fleets catch covered).

Japan. No sampling.

Russian Federation. Data were obtained relative to length and age for redfish in Div. 3L and
relative 1o length for Greenland halibut in Div. 3M and 3L, and for redfish in Div. 3M.
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c) Data Necessary for Stock Assessments (Tabie 1)

The available data from commercial fisheries by stock, relative to the assessments are given in
Table 1.

Table 1. Available Data From the Commercial Fisheries Related to Stock Assessment (1934),

JBialogical Sampling

Stock Country' Cateh CPUE Sex Length Age  Individual Wt Maturity
2J3KL cod ’ CAN + X X X
E/ESP +
M cod E/PRT + X X X
E/ESP + X X X
OTHER +
3NO ccd CAN +
E/ESP +
E/PRT + X X X
OTHER +
SA 1 redfish GRL +
E/DEV +
3M redfish EST +
E/ESP + X
E/PRT + X X X X X
FAR +
LTA +
LVA +
JPN +
RUS + X X
OTHER +
AWK Silver CAN + X X X X X
hake cuB + X X X X X X
3M American E/ESP + X
plaice E/PRT +
OTHER +
3LNO American CAN +
plaice E/ESP + X X
E/PRT + X X X X X
JPN +
NCP(E) +
NCP(K) +
USA +
INO Witch CAN +
flounder E/ESP + X X
3LNO Yellow- E/ESP +
tail USA +
SAC + 1B-F E/DEU +
Greenland GRL + X % x X
halibut JPN + X X X
NOR + X ]
SA 1A Green- GRL + X X X X

land halibut
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Table 1. Continued.

L

Biclogical Sampling

Stock Country' Catch CPUE Sex Length Age Individual Wi. Maturity
SA 2+3 Green- CAN + X
land halibut E/ESP + X X X X
E/PRT + X X X X
RUS + X X
SA O+1 E/DEU +
Roundnose GRL +
grenadier
SA 2+3 E/ESP +
Roundnose
grenadier
3NO capsiin CAN -
SA 3+4 squid - CAN + X X X X
SA 1 other GRL +
finfish

! OTHER refers to estimates of non-Contracting Parties who did not report catches to NAFO.

4. Biological S'urveys

a) Report on Activities in 1994

An ihventory of biological surveys canducted in 1994, as submitted by National Representatives and
Designated Experts was presented by the Secretariat (Table 2). Designated Experts aiso provided

a more detailed account of the survey data available for 1994 relative to their stocks.

Table 2. Inventory of biclogical surveys cenducted in the NAFO Area during 1994,

‘ No. of
Subarea Division Counlry Months Type of survey sets
‘ |
Stratifled-random Surveys :
1 (0) AF + GRL 7-9 Shrimp 179
{small area in OB)
B-D JPN/GRL. 8 Greenland halibut 80
B-F E/DEU 10-11 Groundfish, Oceanography 78
D GRL IR Abundance of lceland scallops’ 87
243 JK CAN-N  11-12 Groundfish trawl '
3 L RUS 6-7 Groundfish, temperature, satinity a7
LNO 9-1¢ Juvenile flatfish '
10-12 Groundfish trawl
LNOP 4-6 Groundfish trawl
M E/ESP 7 . Bottom trawl 116
P CAN-N 4 Groundfish trawl

3+4 PV CAN-N 8 Redfish trawl
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: ‘ No. of
Subarea Division  Country  Months Type of survey sets
Other Surveys
1 A GRL 7-8 Greenland halibut, inshore, longline 73 lines
/58291 hooks
B-F GRL 67 Juvenile cod, inshore, gillnets 66
2+3 Al Div. CAN-N 6-10 Hydrography
JKL 6 Juvenile and aduit cod acoustic
8-9 abundance/distribution 0-group cod and capelin
9-1C Capelin acoustic
12 Demersal juvenile cod
3 K CAN-N 9 Snow crab
11-12 Hetting acoustic
KL 6 Physical and biclogical oceanograghy
L 5,8.9-10 Snow crab
5-6 Cutrent meter deployments
6,10 Inghore cod stock structure
7 Impact of trawling on benthos
7-8 Biophysical study of ichthyoplankton
8-9 Current moorings and CTDs
11 Biophysical study of plankton
LN 7 Gear tests
7 Asgsessment Iceland scallops, Grand Banks
LNO 89 Abundance/distribution 0-group cod and capslin
RUS [+ Capelin, temperature, salinity 12
LNOP CAN-N 5.7 QOceanography
LP 5-6,10-11 Hydroacoustic calibration and development
Ps & Pre-recruit survey sea scallops

b)  Surveys Planned for 1995 and Early-1996

A inventory of biclogical surveys planned for 1985, as submitted by National Representatives and
Designated Experts, was presented by the Secretariat (Table 3).

Table 3. Biological surveys planned for the NAFQ Area in 1995 and early-1996.

Country Area Typa of Survey Dates
Stratifled-random Surveys - 1995

CAN-N 24+3K Groundfish trawl/juvenile cod Nav 7-Dec 21
3K Greentand halibut Apr 8-21
3LMN Greenland halibut Mar
3LNO Groundfish trawl May 2-Jun 16

Groundfish trawlfjuvenile cod Oct 10-Dec 20

3M Groundfish trawl Sep 25-0ct 6
3P Groundfish trawl Apr 3-29
3P+4V Redfish/deepwater traw Jul 24-Aug 11

E/DEU 1B-F Groundfish, oceanography Sep 11-Nov 1

E/ESP am Bottom trawl Jun 25.Jul 29

GRL 1A-F (small Mainly diracted at shrimp {180 sets) Jul-Sep

area of 0B)
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Table 3. Continued.
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Country Area Type of Survey Dates
GRL+ 1A-D Greenland halibut {10 sets) Aug’
- JPN ‘
JPN 1BCD Trawl (500 - 1500 m} Aug/Sep
Other Surveys - 1995
CAN-N 2J+3KL Demersal juvenile cod Jan
Acoustic research juvenile and adult cod Jun 19-Jul 8
Oceanography Jul 13-31
Capelin acoustics Sep 25-Oct 27
2J+3KLNO Harp and hooded seal Feb
Abundance/distribution 0-group cod and capelin Sep 5-22
3K Herring acoustic Oct 30-Nov 24
3K Juvenile cod habitat study Oct 10-27
3aL Inshore cod acoustics Jan
Herring acoustic Jan
American piaice and cod behavioral studies Feb-Mar
Inshore cod stock structure Apr 18-29,
Nov 27-Dec 8
Snow crab May 8-19 Aug 7-18,
Sep 25-0ct 6
Experimental trawling Jun 27-Jul 4
Ichthyoplankten population dynamics Jul 15-Aug 4
Snow crab index of abundance Sep 5-22
SLMNOP Comparative fishing trials; TELEOST and A GADUS Jan-Mar
Scientific sea trials May 15-19,
Jul 11-22
3LN Research and assessment Iceland scallops Jun 8-17
3LNO Comparative fishing TEMPLEMAN and NEEDLER Jul 11-Aug 4
3LOP Hydroacoustic calibration and davelopmient May 29-Jun 6
4R Research and assessment Iceland scallops Aug 21-Sep t
GRL 1A Longline in inshere areas, Greenland halibut (80 lines) Jul -Aug
1B-F Gilinet in inshore areas, young cod (70 sets) . Jul-Aug
JPN 3LM Trawl, exploratory, deepwater Mar 5- Apr 30
Surveys Planned for Early-1996
CAN-N aL Fish behaviour/acoustic tagging/ Feb 5-Mar 8
catchability of cod by otter trawl
3LOP Hydroacoustic calibration and development Jan 8-19
3Ps Herring acoustics Jan 8-Feb 2
c) Review of Stratification Schemes

STACREC noted that the revised stratification scheme presented by Canada in June 1994 was being
used by Contracting Parties conducting surveys in the Regulatory Area. It was agreed that further

copies of the charts as needed would be supplied to the Secretariat.

It was noted that an error had been detected in the scheme affecting NAFQ Subdiv. 3P. The error
affected the size of strata in the Laurentian Channel and STACREC was informed that the error has
been corrected. This correction is being documented and affected survey indices will be updated.
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Coordination of Surveys

The issue of coordinating research surveys was raised and discussion focused on the need for a
synoptic survey for Greenland halibut. 1t was pointed out such a survey would need input from
many Contracting Parties and require one to two years lead time to plan and secure vessel time.
In the current environment there is a tendency to get funding at the last minute and this hampers
coordination and narrows the scope of survey objectives. STACREC recommended that parties
intergsted in a synoptic survey for Greenland halibut meet and formulate such a plan. It was
suggested a group be formed from these parties, and that the group should set dates and specify
vessel and scientific staff requirements. This plan could then be put forward as Scientific Council
requirements for answering Commission questions on this stock.

5. Non-traditional Fishery Resources in the NAFO Area

a) .

b)

Statistics and Sampling

STACREC reiterated the importance of maintaining adequate statistical records and sampling, where
possible, for non-traditional species such as skate and waolffish.

Distribution Data From Surveys

It was recommended at the September 1994 Meeting of STACREC that efforts be made to analyse
data on distribution and abundance of non-traditional species far presentation at the June 1995
Mesting. The only reported analysis being conducted was that by Canadian scientists, but
documentation was not available at present. STACREC again recommended that analyses of
distribution and abundance of non-traditional species be conducted for the extensive survey
databases and the resulls presented at the June 1996 Scientific Meeting.

6.  Review of SCR and SCS Documents Not Related to Assessments

Two Research Documents were tabled for review by STACREC, and the reviews are presented below.

a)

b)

c)

The Impact of Mobile Fishing gear on Low Topography Benthic Habitats in the Guif of Maine
{(Northwest Atlantic): A Preliminary Assessment (SCR Doc. 95/21)

Three areas in the Guif of Maine (Div. 5Y) were examined for effects of mobile fishery gear on
microhabitat availability through a range of sedimentary habitat types from mud and sand to gravel
bottoms. Results indicated that mobile fishing gear impacts the physical structure of benthic
habitats and reduces habitat complexity. Both sedimentary structures and emergent epifauna are
impacted by mobile fishing gear.

Retrieval of Lost Gillnets at lllulissat Kangia (SCR Doc. 95/6)

A lost gillnet retrieval program was conducted at one of the main inshore fishing grounds for
Greenland halibut in Greenland, Div 1A. Retrieval was performed by dredging from 30-foot vessels,
and a total of 101 hauls were made. Twelve (12) gillnets were racoverad. None of the recovered
nets had retained their total fishing affectivity, and only two gillnets, recently lost, had noteworthy
catches. The results suggests that lost gillnets in this particular envircnment probably will continue
fishing for a short period of time, then collapse and stay inactive. Lost gilinets are a main source
of longline loss.

Zonation and Associations of Dominant Fish Fauna in Flemish Cap (SCR Doc. 95/45)

The vertical distribution of 25 fish species in Flemish Cap has been analyzed from the data of 682
hauls made in the EU surveys during the period 1988-94, Three main zones are identified {i.e. a
shallower ane (from 126 to 300 m), intermedian one (from 300 to 600 m) and deeper one (more than
600 m). ‘
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d) On Population Structure of Beaked Redfish (Sebastes menteila Travin) In the Irminger Sea as
Related to the Hypothesis of the Latter Larvae Drift into the North-Western Atlantic (SCR Doc.
95/1)

The biological features of adult beaked redfish of the Irminger Sea distributed within pelagic depths
(outside 200-mile zone) and on the slopes off lceland and Eastern Greenland Shelves were
considered, as well as data on the latter larvae and O-group distribution. The results of the
comparison suggested there was a lack of close refation between adult redfish of the above areas.

Concerning the early stages the redfish larvae, a drifting towards Western Greenland seemed to
originate from the spawning area located at the shelf edge southwest of Iceland, while the larvae
which hatch in the central sea area developed within the closed eddy generated by surface
currents. Young redfish originating from the spawning area within pelagic depths also did not seem
. to recruit to the stock of the Iceland and Eastern Greenland she!f slopes. In general all information
available suggested the existence of two beaked redfish populations in the Irminger Sea. The first
one inhabiting the slopes off Iceland and Eastern Greenland shelves, and the second one
distributed within the pelagic depths and its life cycle mainly restricted by the above-mentioned

eddy.
7. Other Matters
a) List of Fishing Vessels for 1992

Data for the triennial List of Fishing Vessels for 1992 were raquested in January 1993. As was the
case in June 1984, 11 reports had been received and 11 were outstanding, therefore the list could
not be provided. STACREC requested all National Representatives to ensure their reports were
forwarded to the Secretariat.

b) List of Tagging Activities

The Secretariat compiled a list of tagging activities in 1295 (8CS Doc. 95/7). Representatives were
requested to check the list and report errors and omissions.

C) Update of Information on Conversions Factors

In the past STACREC was asked by the Fisheries Commission to provide conversion factors for
product weight to whole weight. A search for sources of conversion factors revealed that FAG had
compiled a list in the past and had mailed out a questionnaire in 1993 to update them. FAO
contracted an independent evaluation of existing conversion factors and the appropriate conversion
factors were reported in FAQ Circular Letter 847. STACREC noted that these facfors were
appropriated for conversions of product weight to equivalent whole fresh weight.

If new products were developed, then special studies would be required. STACREC also noted that
these conversion factors may not be appropriate for answering questions on minimum fish length,

d) Pilot Observer Program

At the 1994 STACREC meeting questions were raised as 1o the availability of data from the Pilot
Observer Program. It was noted that there is a proposal tabled at the Fisheries Commisgsion to enter
into agreements requiring 100% coverage by observers. STACREC raised concerns as to the effect
this would have on dala collections. it was felt by some Contracting Parties that even with 100%
observer coverage, the present national sampling programs had to be maintained. It was also felt
that these national observers have had enforcement training but lacked the expertise required to
maintain biclegical sampling. Others noted that it would be impossible to maintain both cbservers
and samplers in théir fleets and since the observers were a requirement they would have to depend
on them to provide any biclegical sampling. The question as to the ownership of data ¢ollected was
raised and it was pointed out that this issue was on the agenda of the Fisheries Commission
Meeting being held in Toronto 7-9 June 1995,
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Other Business

The problem of some flounder catches being reported as ‘flounder unspecified’ was raised.
STACREC noted that Canada (Scotia-Fundy Regions) and Korea had reported some flounder
catches as flounder non-specified. STACREC requested the Secretariat determine from Canada

and Korea if information was available to break these catches into species items.
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APPENDIX IV. REPORT OF STANDING COMMITTEE ON PUBLICATIONS (STACPUB)

Chairman: W. R. Bowering ) ‘ Rapporteur: K.H. Nygaard

The Committee met at Keddy's Dartmouth inn, Dértmouth. Nova Scotia, Canadaon 12, 16 and 17 June, 1995.
In attendance were W. R. Bowering (Canada, Chairman), M. J. Morgan (Canada), V. A. Rikhter (Russian Federation), .
M. Stein (EU-Germany), A. Vasaquez (EU-Spain), K. H. Nygaard (Greenland) and the Assistant Executive Secretary

{T. Amaratunga).

1. Review of STACPUB Membership

No changes had been made since June 1994,

2. Review of Scientific Publications Since June 1994

a)

b)

.C)

Journal of Northwest Atlantic Fishery Science

STACPUB noted Volume 16, containing 7 miscellaneous papers and 3 notices (99 pages) was
published with the publication date of July 1994.

Volume 17 containing an Introdubﬂon, 5 papers presented at the November 1980 Canada-USSR
Mesting on Capelin and 2 notices (77 pages) was published with a publication date of Cclober
1994,

There is presently 1 paper in hand at the Secretariat which is in the process of being prepared for
publication.

NAFQ Scientific Council Studles

Studies Number 20, containing 7 miscellaneous papers and 3 notices (113 pages) was published
with a publication date of February 1994,

Studies Number 21, containing 10 papers on Northern Cod and 3 notices (165 pages) was
published with the publication date of December 1994.

StUdies Number 22, containing 6 miscellaneous papers, 1 notice and 1 obituary (95 pages) was
published with a publication date of May 1995.

Studies Number 23, containing 5 miscellaneous papers is in the final stages of preparation.
Publication of this issue is expected by late-1995. :

There is presently 1 paper in hand at the Secretariat, which is in the process of being edited.
NAFO Statistical Bulletin

NAFQ Statistical Bulletin, Vol. 41 for 1991 was published without France (St. Pierre and Miquelon)
data, in February 1995 (318 pages).

NAFO Statistical Bulletin, Vo!. 42 for 1992 is in the final stages and will be published within the next
two months.

Deadline for submission of STATLANT 21B reports for 1993 was 30 June 1994. As of May 1995,
data were still outstanding from many nations, and STACPUB noted that the delay in the acquisition
of final data continues to delay the publication of the Bulletin. .
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d) NAFQO Scientific Council Reports
The volume (234 pages) containing reports of the 1994 meetings of the Scientific Council in June,
September and November was published and distributed in January 1995, STACPUB agreed that
the January publication date was more suitable than the end of each year.

e) List of Fishing Vessels

Data for this trienniﬁtﬁjublication is being compiled for 1992, This publication was due to be
published last year and data were still outstanding from a number of countries. STACPUB expressed
concern regarding this delay. -

f} inventory of Sampling Data

Inventory of Sampling Data, 1985-89 was published in March 1993. The next issue for 1990-94 is
targeted for 1996.

a) Index of Journal and Studies

The Index of Joufnal of Northwest Atlantic Fishery Science and NAFC Scientific Council Studies,
1980-93 (62 pages) was completed and published in February 1934, and STACPUB noted the
considerable interest in this document.

h) Index of Lists and Titles

The provisional index of titles of 97 Research Documents (SCR Doc.) and 25 Summary Documents
(SCS Doc.) which were presented at the Scientific Council meetings during 1994 were compiled and
presented in SCS Doc. 95/2 for the June 1995 Mesting. '

3. Production Costs and Revenues for Scientific Coeuncil Publications
a) Publication Costs and Revenues

The production costs and the revenues for the various publicati-ons related to the activities of the
Scientific Council were reviewed by STACPUB. No significant departures from those of previous
years were observed, however, the new billing procedure had resulted in a decrease in copies sent
out.

STACPUB noted that much has been accomplished in regard to avoiding double printing of
documents, as no second print is now made from the majority of SCR and SCS Documents. Ag
participants at the meetings no longer receive a second copy by mail, there has been a further
decrease in the costs of publications.

4. Promotion and Distribution of Scientific Publications
a) Invitational Papers

As a result of the established Russian/German Data Evaluation Project on historic ICNAF/NAFQ
oceanographic data, STACPUB looks forward to an invitational paper on this bilateral project. This
paper will be available after the completion of the project, expected to be in 1998,

As indicated at the Scientific Council Meeting in September 1994 a first review (SCR Doc. 95/34)
on Flemish Cap oceanography had been prepared by the STACFEN chairman (M. Stein, EU-
Germany) collating abstracts from a number of papers. During the course of the June Meeting, the
STACFEN Chairman undertook to prepare a detailed review document on Flemish Cap
oceanography. STACPUR agreed to publish this review in addition to the annual review papers on
climatic conditions during 1994 under single cover of Scientific Council Studies, prior to the
September 1995 Meeting. )
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A progress report by the Designated Expert (D. Parsons, Canada) on the possible compilation of
papers on Flemish Cap shrimp-in an invitational paper is expected for the Scientific Council Meeting
in Seplember 1995.

5. Editorial Matters Regarding Scientific Publications

a)

c)

d)

e)

f)

Review of Editorial Board

STACPUB was informed that Associate Editor Sv. Aa. Horsted {Denmark-Greenland) had requested
to withdraw from the Editorial Board because of retirement. STACPUB expressed the Committee's
sincere appreciation of the dedicated, analytical and comprehensive work done by Sv. Aa. Horsted
and extended best wishes.

In considering the structure of the Editorial Board concern was raised regarding a slow editing
process in some instances of Journal papers. STACPUB agreed careful consideration was needed,
to improve both the review process of papers and the turn around time of the publication of Journal
issues. STACPUB members undertook to consider suggestions for more firm guidelines for the
editing process and coordination between editors and associate editors.

Progress Report of Publication on Western Atlantic Cod

The collection of papers on western Atlantic cod was published on schedule in Studies Number 21
by December 1994, This publication represented of valuahle collection of papers prepared in the
Canadian Northern Cod program. '

Progress Report of Publication on West Greenland Ced

Papers for the pubtication on West Greenland cod is being compiled by the coordinator, Hans
Lassen. Two papers submitted and edited early have already been published as miscellaneous
papers as decided by STACPUB in 1994, Some progress has been made on possibly 8-10 other
papers. However, the coordinator has expressed concemn on the progress by some authors.
Hence, the plan to have all papers in one single issue may be changed somewhat with some
papers being published as single miscellaneous papers in other issues.

Progress Review of Journal Issue of 1993 Special Session

At the Scientific Council Meeting during September 1993, the Council agreed that a special issue
of the Journat should be published containing the papers presented at the NAFO 1883 Symposium
on "Gear Selectivity/Technical Interactions in Mixed Species Fisheries". Of the 25 papers presented,
12 papers have been received and are in advanced stages of the review process: the editorial
reviews have been completed for 6 of the papers, and the editors have placed a deadline of 17 July
1995 (for the balance) with the authors. STACPUB hoped that the editorial work, which was seriously
delayed, has been brought up to date and this issue be completed in fate-1995.

Considerations for publishing Symposium Proceedings

Collaction of papers from a Symposium in a single publication was found useful, and STACPUB
agreed that publication of Symposium proceedings be issued as supplementary issues of either the
Journal or Studies. .

STACPUB stressed that conveners of a Symposium would have to decide whether contributions to
the Sympasium are intended for the Journal or Studies before posters are send out announcing the
Symposium. If discussions at the Symposium are to be included in the proceedings conveners
should aim for Studies, and it should be clearly stated that publication in the proceedings should
not hamper a possible future publication of the same or an upgraded paper in primary literature.

Progress Review of Publication of 1994 Special Session

Given the decision taken under item 6.e and recognizing the likelinood of many primary literature
standard papers being submitted to this Symposium, the conveners of the 1894 Special Session




will be requested to take the proper action to inform potential contributors in advance of the
Symposium, and to publish papers in a proceedings volume.
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6. Papers for Possible Publication
a)  Procedures for STACPUB Review
No new suggestions to procedures of STACPUB review were put forward.
b} Fle\fiew of Proposals Resulting from the 1994 Meetings

Of the 13 papers nominated at the June 1994 Mesting, 5 papers have been submitted, and 1
response of intent has been received.

In addition, 5 papers from outside the STACPUB nomination process were submitted since June
1994. Four of these are in the hands of the Associated Editors, and 1 has been edited and returned
to the Secretariat.

c) Review of Contributions to the 1995 Meetings

STACPUB members were again able to focus their considerations on those documents which were
suggested by authors, Members again undertook to offer comments as o how each document
could be improved.

STACPUB considered 19 SCR Documents and nominated the following 16 including the standard
papers on overview of environmental conditions: SCR Doc. 95/1, 9, 14, 18, 21, 25, 28 and 29 as a
combined paper, 30, 31, 32, 43, 44, 45, 47 and 50. The Assistant Executive Secretariat was
requested to invite the authors to submit them in a suitable form for consideration for publication,
and the authors be given the comments from STACPUB members to improve their papers.

7. Acknowledgements

The Chairman closed the mesting and thanked the members for their contributions, He also thanked the
Assistant Executive Secretary for his support and organization of most of the documentation for review and
asked that he convey the Committee's appreciation to the staff of the Secretariat for their efforts in support
of the NAFQO publications.

A special thanks was afforded to K. H. Nygaard for his assistance while making a full contribution to the
meeting as a member.
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APPENDIX V. AGENDA OF SCIENTIFIC COUNCIL MEETING - 7-21 JUNE 1995

Opening (Chairman: H. Lassen)

Appointment of rapporteur

Adoption of agenda

Attendance of observers

Plan of wark ]

Report of proxy votes (by Executive Secretary)

Establish Nominating Committee for officers of Scientific Council, STACREC and STACPUB.

S

Fisherles and Environment (STACFEN Chairman: M. Stein}

a) Chairman's introduction to this new Standing Committee on Fisheries and Environment
b) Discussion of terms of references; means to enhance cooperation in enviranmental research
c) Invited lecture {Or. Andrew Thomas, Atlantic Centre for Remote-Sensing of the Oceans)

d) Special Session September 1936
e) Marine Environmental Data Service (MEDS) Report for 1994

f) Raview of environmental studies in 1994

a) Overview of environmental conditions in 1994

h) Formation of advice based on environmental conditions in 1994
i) Nationaf representatives

i Joint Russian/German data evaluation (ICNAF]NAFO data, status report)
K) QOther matters

Fishery Sclence (STACFIS Chairman: W. B. Brodie)

1. Opening

2, Genaral review of catches and fiéhing activity.
3. Review of recommendations from 1994 maestings
4, Stock assessments

al Stocks within or partly within the Regulatory Area, as requested by the Fisheries Commission with the
concurrence of the Coastal State {Annex 1)(Shrimp in Div. 3M will be undertaken during the Annual Meeting
in September 1995.):

- Cod (Div. 3NO; Div. 3\M)

- Redfish (Div. 3LN; Div. 3M)

- American plaice {Div. 3LNO; Div. 3M)
- Witch flounder (Div. 3NO}

- Yellowtail flounder {Div, 3LNO)

- Capelin (Div. 3NQ)

- Squid (Subareas 3 and 4)

- Gresnland halibut (Subareas 2 and 3}

b} Stocks within the 200-mile fishery zone in Subareas 2, 3 and 4, as requested by Canada (Annex 2 and
Annex 2A}:

- Roundnose grenadier (Subareas 2 and 3)
- Silver hake (Div. 4VWX)
- [Note also Annex 2, ltem 3 concerning cod in Div. 2J+3KL]

c) Stocks within the 200-mile fishery zone in Subarea 1 and at East Graenland as requested by Denmark on
behalf of Greenland (Annex 3}{Northern shrimp in Denmark Strait and off East Greenland will be undertaken
during a special meeting in November 1995.):

- Redfish (Subarea 1) (by species, if possible)
- Other finfish and invertebrates (Subarea 1)
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d) Stocks overlapping the fishery zones in Subareas 0 and 1, as requested by Canada and by Denmark on
behalf of Greenland (Annexes 2 and 3) (Northern shrimp in Subareas 0 and 1 will be undertaken during
a spacial meeting in November 1995):

. Greenland halibut (Subareas 0 and 1)
.- Roundnose grenadier (Subareas 0 ang 1)

5. Ageing techniques and validation studies
a) Report on methods of ageing silver hake otoiiths
b) - Reports on the otelith exchanges of American plaice and Greenland halibut
c) Other agsing and validation studies reported
6, Gear and selectivity studias
7. Other matters
a) Review of arrangements for conducting stock assessments and documentation of assessments
b) Other items referred by the Scientific Councit
c) Other business

Research Coordination (STACREC Chairman: C. A. Bishop)

1. Opening
2. Fishery statistics
a) Progress report on Secretariat activities in 1994/95

iy Acquisition of STATLANT 21A and 21B reports for recent years

i) Acquisition of statistical information from other NAFO Standing Commitiees
ifi} Publication of statistical information

iv) Considerations on non-availabiiity of data

b) The CWP and review of STATLANT 21 forms
i} Report of CWP 16th Session, Madrid, March 1935
iy STATLANT data and discrepancies in databases
iii) Proposals for Ad hoc Consultation, July 1996
iv). .Consideration of CWP 17th Session, 1997

3. Biological sampling

a) Report on activities in 1994/95

b) Report by National Representatives on surveys conducted
c) Report on data availability for stock assessments (by Designated Experts)
4, Biological surveys
a) Review of survey activities in 1994 (by National Representatives and Designated Experts)
b) Surveys planned for 1995 and early 1996 ’
c) Review of stratification schemas {new stratifications and changes)
d) Coordination of survey (Greeniand halibut or other survays - seg Annex 1}
5. Non-traditiohal fishery resources in the NAFO Area
a) Statistics and sampling

b) Cistribution data from surveys
6. Review of SCR and SCS Documents not related to assessments
7. Other matters

a) List of fishing vessels for 1992

b} Tagging activities

c) Undate ot information on conversion factors {see Fisheries Commission request of 1994)
d) Other business
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Publlications (STACPUB Chairman: W. R. Bowering)
1. OpeningJ '
2. Review of STACPUB membership
3. Review of scientific publications since June 1994
4 Production costs and revenues for Scientific Council publications
a) Publication costs and revenues
5. Prometion and distribution of scientific publications
a) tnvitational papers for the Journal
6. Editorial matters regarding scientific publications
a) Review of Editorial Board
b) Progress report of publication on western Atlantlc cod
c) Progress report of publication on West Greenland cod

d) Progress review of Journal issue of 1993 Symposiurn
e) Considerations for publishing Symposium proceedings
f) Progress review of publication of 1994 Special Session
7. Papers for possible publication
a} Procedures for STACPUB review
b) Review of proposals resulting from the 1994 meetings
c) Review of contributions fo the 1995 meeting
B. OCther matters
Collaboration with other Organizations

1. Seventeenth Session of CWP and proposed Ad hoc Consultation

Arrangements for Special Sesslons

1. Progress report on the Special Session in 1935: joint NAFQ/ICES Symposium on The Role of Marine Mammals in
the Ecosystam'. {co-convenars: J. Sigurjonsson (Iceland) and G. B. Stenson (Canada))
2. Progress repart on the Special Session in 1996

3. Topic for Special Session in 1997,

Future Sclentific Councll Meetlngs, 1995 and 1996

1. Annual Meeting in September 1995 {including assessment of Flemish Cap shrimp)

2. Special Mesting in November 1935 (assessment of Northern Shrimp in Subareas 0+1 and off East Greenland)
3. Other Scientific Council Meetings, 1935 and 1996

Nomination and Election of Officers

Manhagement Advice and Responses to Speclal Requests (Note: subject to possible further requests from the Fisheries
Commission pertaining to Greenland halibut in Subareas 2 and 3)

1. Fisheries Commission
a) Advice for TAC for 1996, and other appropriale management measures

b) Special requests for management advice on fish and invertebrate stocks (see Annex 1 with spacific
raferenca to items 3, 4, 5 and €)

i tnformation of stock separation on cod in Div. 2J+3KL
ii) implications of mesh size in mid-water trawls for redfish in Div. 3LN
it} Interrelation between seals and commaercial fish stocks

iv) Cocrdinated research on Greenland halibut
v) Other requests
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2. Coastal States {(Annexas 2 and 3)
a) Advice for TAC for 1996, and other appropriate managemsnt meastires
b) Special requests for management advice on fish and invertebrate stocks
¢} Managemant advice relevant to harp and hooded seals
Xl Other Matters
Xl Adoption of Reports and Recommendations
1. STACFIS
2. STACFEN
3. STACREC
4, STACPUB
5. Jaint ICES/NAFQ Working Group on Harp and Hooded Seals {see Annex 4 for Agenda)
Xilk Adoption of Scientlfic Council Report
XIV. AdJournment
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ANNEX 1. FISHERIES COMMISSION'S REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT

IN 1996 OF CERTAIN STOCKS IN SUBAREAS 3 AND 4

1. The Fisheries Commission with the concurrence of the Coastal State as regards the stocks below which occur within its
jurisdiction, requests that the Scientific Council, at a meeting in advance of the 1895 Annual Mesting, provide advice on
the scientific basis for the management of the following fish and invertebrate stocks or groups of stocks in 1986:

Cod (Div. 3NO; Div. 3M)

Redfish (Div. 3LN; Div. 3M)

American plaice (Div. 3LNO:; Div. 3M)
Witch flounder (Div. 3NQ)

Yeallowtail flounder (Div. 3LNO)
Capelin {Div. 3NO)

Squid (Subareas 3 and 4)

Shrimp (Div. 3M} |
‘Greenland halibut (Subareas 2 and 3)

2. The Commission and the Coastal State request the Scientific Council to consider tne following options in assessing and
projecting future stock levels for those stocks listed above:

aj

b)

c)

d}

For those stocks subject to analytical dynamic-pool type assessments, the status of the slock should be
reviewed and managsment options evaluated in terms cf their implications for fishable stock size in both the
short and long term.  As general reference points the implications of fishing at Fo1. Figeq 800 Fg, in 1996
and subsequent years should be evaluated. The present stock size and spawning stock size should be
described in relation to those observed historically and those expected in the longer term under this range of
options.

Opinions of the Scientific council should be expressed in regard to stock size, spawning stock sizes, recruitment
prospects, catch rates and TACs implied by these managemenit strategies for 1996 and the fong term. Values
of F correspending to the reference points should be given and their accuracy assessed.

For those stocks subject to general preduction-type assessments, the time series of data should be updated,
the status of the stock should be reviewad and management cptions evaluated in the way described above to
the extent possible, In this case, the general reference points should be the level of fishing effort or fishing
mortality (F) which is calculated to be required to take the MSY catch in the long term and two-thirds of that effort
level.

For those rescurces of which enly general biological andfor catch data are available, no standard criteria on
which 1o base advice ¢an be established. The evidence of stock status should, however, be weighed against
a strategy of optimum yield managemaent and maintenance of stock biomass at levels of about twa-thirds of the
virgin stock, '

Spawning stock biomass tevels that might be considerad necessary for maintenance of sustained recruitment
should be recommended for each stock. In those cases where present spawning stock size is a matter of
scientific concern in relation to the continuing preductive potential of the stock, management opticns shauld be
offered that specifically respond to such concerns.

Presentation of the result should include the following:
i) for stocks for which analytical dynamic-poot type assessments are possible:

- a graph of yield and fishing mortality for at least the past-10 years.
- a graph of spawning stock biomass and recruitment lsvels for at least the past 1C years.
- a graph of catch options for the year 1996 over a range of fishing mertality rates (F) at least
' fromFy o F o ) ‘
- a graph showing spawning stock biomass at 1.1.1997 corresponding to each catch option.
- graphs showing the yield-per-recruit and spawning stock per-recruit values for a range of
fishing mortality,

i for stocks for which advice is based on general production maodels, the relevant graph of production
on fishing martality rate or fishing effort.

In all cases the three reference points, actual F, F .. and Fy 4 should be shown.
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3.

The Fisheries Commission with the concurrence of the Coastal State requests that the Scientific Council continue to provide
information, if available, on the stock separation in Div. 2J+3KL and the proportion of the biomass of the cod stock in Div.
3L inthe Regulatory Area and a projection if possibie of the proporticn iikely to be avaitable in the Regulatory Area in future
years. Information is also requested on theé age composition of that portion of the stack cccurring in the Regulatary Area.

The Scientific Council is asked to review all data availabie on the implications of using 90 mm minimum mesh size in mid-
water trawls when fishing for redfish in Div. 3N, in comparison to 13C mm, This should include consideration of fish Jost
during haulbacks.

Noting that the Scientific Council held a Symposium on Seals in the Ecosystem, the Fisheries Commission requests a
detailed report on the nature and extent of analyses that were tabled at the Symposium with respact to the interrelation
between seals and commercial fish stocks, together with recommendations on research needed to quantify further
interactions.

Noting the Scientific Council's recommaendations for coordinated research on Greenland halibut, the Fisheries Commission
and the two Coastal Stales emphasize the urgency of acquiring information on the distribution and stock status. The
Scientific Council is requested to pursue its coordinated efforts and member countnes are urged te commit the necessary
resources to the research.

ANNEX 2. CANADIAN REQUEST FCR SCIENTIFIC ADVICE ON MANAGEMENT IN 1996
OF CERTAIN STOCKS IN SUBAREAS O TO 4

Canada requests that the Scientific Council, at its meeting in advance of the 1995 Annual Meeting, provide advice on the
scientific basis for the management of the following fish and invertebrate stocks in 1996:

Roundnose grenadier (Subareas 2 and 3)
Silver hake {Div. 4V, 4W and 4X)

It is also suggested that, subject to the concurrence of Denmark (Greenland), the Scientific Council, prior to the 1995
Annual Mesting of NAFO, provide advice on the scientific basis for management in 1896 of the following stocks:

Shrimp (Subareas 0 and 1)
Greenland halibut (Subareas 0 and 1)
Roundnose grenadier (Subareas 0 and 1)

The Scientific Council has noted previously there was ne biological basis for making two separate assessments for the
Greenland halibut throughout Subareas €-3, but has advised that separate TACs be maintained for different areas of the
distribution of Greenland halibut. The Council is asked therefore, subject 1o the concurrence of Denmark (Greenland) as
regards Subarea 1, to provide an overall assessment of status and trends in the total stock throughout its range and
comment on its management, including any expansion of the responses to the questions asked in June 1993, In particular,
the Council is asked to advise on appropriate TAC levels separately for SA 0+1, for SA 2 + Division 3K and for Divisions
3LMNO, and to make recommendations on the distribution of fishing effort within each of these three geographic areas.
The Council is asked also to provide information on present harvest patterns in terms of yisld per recruit and on
distributional variation of the resource in recent years

With respect to shrimp, it is recognized that the Counc:ll may, at its discretion, delay fnroviding advice until later in the year,
taking into account data availability, predictive capability, and the logistics of additional meetings.

Canada raquests the Scientific Council to consider the following cp!tons in assessing and projecting future stock levels
for those stocks listed above:

a) For those stocks subject to analytical dynamic-pool type assessments, the status of the stock should be
reviewed and implications of fishing at Fy , in 1986 and subsequent years should be evaluated. The present
stock size should be described in refaticn to those observed historicaily and those to be expectad at the Fq
levei in bath the short and leng term. In those cases where present spawning stock size is a matter of scientific

" concernin relation to the continuing productive potential of the stock, management options should be ¢onsidered
to rebuild the spawning stock. All results should be expressed in terms of stock sizes, catch rates and TACs
implied for 1996 and the long term.

bj ~ For those stocks subject to general production-type assessments, the status of the stock should bs reviewed
and management aptions evaluated in the way described above to the extent possible. in this cass, the general
reference point should be the level of fishing effort (F) which is two-thirds that calculated to be required to take
the MSY catch in the long term,
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c) For those resources on which only general biological and/or catch data are available, no standard criteria on
which to base advice can be established. The evidence on stock status should, howsever, be weighed against
a strategy of optimum yield management and maintenance of stoeck biomass at levels of about twe-thirds that
of the virgin stock.

The Scientific Council is requested to review the status of the cod stock in Divisions 2J+3KL and to provide estimates of
the current size of the total and spawning biomass, together with a description of recent trends. The Council is asked
further to provide estimates of the immediate ard long-term outiook for the abundance of this stock, including both total
and spawning biomass.

Wilfiam A. Rowat

Deputy Minister

Department of Fisheries and Oceans
Cttawa, Canada

ANNEX 2A. SPECIAL QUESTIONS FROM CANADA ON GREENLAND HALIBUT IN SA 2+3
FOR NAFO SCIENTIFIC COUNCIL, JUNE 7-21, 1995

Determine any trends in the size and age composition of Greenland halibut catches and provide advice on the
canservation implications of the trends, .

What are the implicaticns for the conservation of the stock and lang-term harvest in terms of yield-per-recruit and spawning
biomass-per-recruit of fishing under three assumptions about the sizes of entryfull recruitment as:

a} associated with current NAFO regulated mesh size;
b) harvesting practices that delayed significant recruitment until 60 cm fish lengih;
c) harvesting practices that permitied significant recruitment at 30 cm.

Determine any trends in the spawning stock biomass in SA 2+3 and in the proportion of mature fish in this area.

The 1990 year-class has appeared strong in research vessel catches and its strength is confirmed by large numbers found
in commercial catches during the early part of 1995. At age five, it is many years away from contributing to the spawning
stock. What changes in management of the fishery in 1995 and future years would be needed to minimize catches of this
yaar-class while it is young and rapidly growing and allow it to make a) 25%, b} 50%, or c) 75% of the contribution to future
spawning biomass that it would if none of it was caught at immature ages.

Research surveys of Greenland halibut in SA 2+3 declined from the late 197Cs to the mid 1990s. The stock lavel in the
mid 1980s is intermediate betwaen the relatively high levels of the late 1970s and the current low abundance and could
support a sustainable fishery in the long term. Provide strategy options to rebuitd the trawlable biomass in SA 2+3 and
the percent mature in the population within five and ten years to the approximate level of the mid 1980s.

By-catch of American plaice from Div. 3LNO in the Greenland halibut fishery has increased. This American plaice stock
is under moratorium. Provide advice on ways to eliminate or minimize this by-catch.

W. A. Rowat

Deputy Minister,

Dapartment of Fisheries and Oceans
Ottawa, Canada
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ANNEX 3. DENMARK (GREENLAND) REQUEST FOR SCIENT!FIC ADVICE ON
MANAGEMENT OF CERTAIN STOCKS IN 1996

1. Denmark, on behalf of Gresnland, requests the Scientific Council of NAFO in advance of the 1995 Annual Mesting, provide
advice on the scientific basis for management of the following stocks in Subarea 1 in 1996 and as many years forward
as data allow:

i} "Redtish (by species, it possible)
ii} Any other stack of inveriebrates and finfish of commerciat mterest for which data allow a status report

It is also suggested that, subject to the concurrence of Canada, advice be given for the following stocks overlapping
Subareas 0 and 1:

iy Greenland halibut
in Roundnose grenadier
2. In the analyses on which management advice will be based, the following should be included:

In its 1993 report, the Scientific Council has noted that the offshore component of Greenland halibut, in Subareas 0 and
1 was distributed equally between these Subareas. Further in its 1994 report, the Scientific Council has noted that the
biomass of the inshore component in Subarea 1 was unknown. The Council is therefore asked to provide further
information on fallowing topics.

a) Allocation of TACs to appropriate Subareas (within Subareas 0 and 1),
b) Allocation of TAC for Subarea 1 inshore areas.

The Greenland halibut stock in Subareas 0-3 is considered a single stock as neted in the Scientific Councﬁ Heport 1990.
The Council is also asked to provide any new information on following topics:

a) Reproductive status “of the inshare stock compenent in Subareas 0 and 1, and the influence of recruitment
variability to these areas, :

b) The impacts from the ongoing fisheries in Subareas 2 and 3, on the stock component in Subarea 1.
3. Denmark, on behalf of Greenland, further requests that-the Scientific Council of NAFO before December 1995, provide

advice on the scientific basis for management of the following stock in Subareas © and 1 (including Subarea 1 north of
71°N and Subarea 1 inshore) in 1996 and as many years forward as data allow:

i) Nerthern shrimp (Pandalus borealis)

Further, in cooperation with ICES, the Scientific Council is requested to advise on the scientific basis for management of
the following stock in the Denmark Strait and coff East Greenland:

0} Northern shrimp {Pandalus borealis)

4. The Scientific Council should fesl free to repert on such other invertebrates and finfish stocks in Subarea 1 and on such
other scientifically based management options for the above-mentioned Subarea 1 stocks, as it feels applicable.

J. B. Olsen

On behalf of the

Ministry for Fisheries, Hunting & Agriculiure

Aslisarnermut, Piniarrermut, Nunalerinermullu Piscrtagarfik
Direktoratet for Fangst, Fiskeri og Landbrug
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ANNEX 4, JOINT ICES/NAFO WORKING GROUP ON HARP AND HOODED SEALS
59 Juns 1995

AGENDA
Opening Remarks
Mesting Arrangements
2.1 Meeting schedule
2.2 Appointment of rappartaur(s)
2.3 Review of Terms of Reference
2.4 Adoption of the Agenda
25 Review of documentation
Harp Seals {Phoca groenfandica)
3.1 Stack identity. distribution and migraticns
3.2 The Northwest Atlantic Stock
321 Information on recent catches and regulatory measures
322 Current research
323 Biological parameters
324 Population assessment
325 Replacement yields
3.3 The Gresenland Sea Stock
331 Information on recent catches and regulatory measures
3.3.2 Current research
333 Information on the state of the stock
3.4 The White Sea and Barents Sea Stock
341 Information on recent caiches and regulatory measures
342 Current research
3.43 Information on the state of the stock
4, Hooded Seals {Cysfophora cristata)
4.1 Stock identity, distribution and migrations
4.2 The Northwest Atlantic Stock o
421 Information en recent catches and regulatory measures
422 Current research
423 Biological parameters
4.24 Popuiation assessment
425 Replacement yields
43 The Greenland Sea Stock
4.3.1 information on recent catches and regulatory measures
432 Current research

10.

433 Information on the state of the stock

Ecology of Seal Stocks

5.1
52
53

Information on ecclogical changes
Changes in biclogical parameters
Ecological interactions

Future Research Needs

Future Activities of the Working Group

Recommendations

Other Business

Adoption of Report

Agenda 7-21 June
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- TERMS OF REFERENCE

The proposed Terms of Reference for this Working Group are as follows:

The joint ICES/NAFO Working Group on Harp and Hooded Seals shall meet 5-9 June 1995 at NAFO Headquarters, Dartmouth, Nova
Scotia, Canada, with G. Stenson, St. John's, Newfoundland, Canada, as Chairman to:

- Assess stock sizes, distributions and pup production of harp and hooded seals in the Northwest Atlantic and estimatg
replacement and sustainable yields both at present stock sizes and in the long term under varying options of age
compositions in the catch.

- Assess the effects on harp and hooded seal populations of recent environmental changes or changes in food supply and
passible interactions with other living marine resources in the North Atlantic,

- Provide proposals for future research programs.
Based on the report of the above-mentioned mesting, the Scientitic Council will then at its June 1935 Meeting:

- Advise on catch options for harp and hooded seals in the NAFC area.
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RESEARCH DOCUMENTS (SCR)

RIKHTER, V. A. On the population structure of beaked redfish (Sebastes mentella Travin)

in the Irminger Sea as related to the hypothesis of the fatter larvae into the North-Wes
Atlantic. (REVISED)

tern

VYALOV, YU. A, and P. P. CHERNYSHKOV. Non-fishery factors impact - possible

explanation of cod stock reduce in NAFQ Divisions 2J+3KL.

RATZ, H.-J. Redfish Subarea 1 (0-400 m): groundfish survey results, 1982-94 and length

structure of German landings, 1962-78.

RATZ, H.-J. Status of the demersal fish assemblage off West Greenland, 1982-94 (Divis
1B-1F, 0-400 m).

LLORET, J. Stock abundance and biomass, distribution and length structure of Ameri

plaice (Hippogiossoides piatessoides, Fabricius 1780) off West Greenland (NAFO Divig
1B-1F, 0-400 m}), 1882-04.

BECH, G. Retrieval of lost gilinets at llulissat Kangia.

GLENN, G. F. Marine Environment Data Service Report for 1994,

ions

ican
lons

GORCHINSKY, K. V., P. |. SAWATIMSKY, and G. B. RUDNEVA. Size- -age composition of

witch flounder {Glyptocephalus cynoglossus) catches in Divisions 3LMNQ in 1980- 19

GERASIMOVA, O. V., and V. M. KISELEVA. Localization of Newfoundland cod spaw
grounds during stock sharp reduction {from 1978-1991 Russian survey data).

BAKANEV, V. S. Results of acoustic survey for capelin (Malflotus villosus) in NAFQ Divisi

3LNO in 1994,

04,

ning

10NS

GORCHINSKY, K. V., P. I. SAVWATIMSKY, and V. A. BOROVKOV, Witch flounder biomass

estimates in Divisions 3LNO and their possible relation to water temperature from Rus
1980-1994 research survays.

KISELEVA, V. M. Stock assessment and distribution of cod in Division 3L from 1990-1
trawl survey data.

VASKOV, A_ A, Assessment of deepwater redfish stock in Division 3L by the results
trawl survey in 1994,

SKULADOTTIR, U. The female sexual maturity of northern shrimp (Pandalus borealis
in Denmark Strait in the years 1885-1993 and a comparison of the nearest Icelandic sh
populations.

BENWAY, R. L., and J. W. JOSSI. Surface and bottom temperatures and surface salini
New York to the Gulf Stream, Massachusetts to Cape Sable, N.S., 1994,

STENSON, G. B, R. A. MYERS, I-H. NI, and W. G. WARREN. Pup production of hoo
seals (Cystophora cristata) in the Northwest Atlantic.

! Papers issued at Joint ICES/NAFQO Working Group on Harp and Hooded Seals, 5-9 June 1995,
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" STENSON, G. B, M. O. HAMMILL, M. C. S. KINGSLEY, B. SIARE, W. G. WARREN, and R.
A. MYERS. 1984 pup preduction of the Northwest Atlantic harp seals, Fhoca groenlandica.

NIELSEN, J. G, and J. BOJE. Sexual matu'rity of Greenland halibut at West Greenland
based on visual and histological cbservations.

BECH, G. Recruitment of Greenland halibut at West Greenland..

SHELTON, P. A.,‘G. B. STENSON, B. SJARE, and W. G, WARREN. Model estimates of harp
seal numbers at age for the Northwest Atlantic.

AUSTER, P. J., R. J. MALATESTA, R. W. LANGTON, L. WATLING, P. C. VALENTINE, C. L.
S. DONALDSON, E. W. LANGTON, A. N. SHEPARD, and |. G. BABB. The impact of mobile
fishing gear on low topography benthic habitats in the Gulf of Maine {Northwest Atlanticj:
a preliminary assessment.

HUSE, |, and K. NEDREAAS. Preliminary length selection curves of trawl fishing for
Greenland halibut {Reinhardtius hippoglossoides). (+ CORRIGENDUM)

YOKAWA, K., H. SHIMIZU, O. JORGENSEN, and H. YAMADA. Results of a stratified
random bottomn trawl survey off West Greenland in 1994,

DRINKWATER, K. F., M. STEIN, and E. BUCH. Seasonal variability of the shelf waters off
southwest Greenland.

LISOVSKY, S. F., V. A. TRETYAK, |. M. KISELEVA, and 8. M. KOTLYAROV. Gn minimum
mesh-size during deepwater redfish fishery with mid-water trawl in NAFO Divisions 3NO.
{(+ CORRIGENDUM) '

VAZCUEZ, A. Results from bottom trawl survey of Flemish Cap in July 1994.
(+ CORRIGENDUM)

SAINZA, C. Age structure of roughhead granadier (Macrourus berglax) 3LM, 1993-94. {+
CORRIGENDUM) ‘

JUNQUERA, S., and F. SABORIDO-REY. Histological assessment of sexual material in
Greenland halibut in Div. 3LM. {+ CORRIGENDUM)

JUNQUERA; 5., and F. SABORIDO-REY. Temporal and spatial variation in length at maturity
in 3LM and 3NO Greenland halibut.

SABORIDO-REY, F and S. JUNQUERA. Sexual maturity of cod { Gadus morhua) in Flemish
Cap (Div. 3M). .

SABORIDO-REY, F. Age and growth of redfish in Flemish Cap (Div. 3M).
STEIN, M. Climatic conditions around Greenland - 1994.

COLBOURNE, E., and G. MERTZ. Spatial and temporal variability in the CIL on the
Newfoundland and Labrador Shelves.

STEIN, M. Flemish Cap - a review on research activities concerning environmental and
bictic conditions.

KAPEL, F. O. Recoveries in Greenland; 1949-1994, of tagged or branded harp and hooded
seals.

' Papers issued at Joint ICES/NAFO Working Group on Harp and Hooded Seals, 5-9 June 1995.
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SJARE, B, G. B. STENSON, and E. A. PERRY. Catch-at-age of harp seals in the Northwest
Atlantic, 1952-1994.

SJARE, B., G. B. STENSON, and W. G. WARREN.. Summary of female harp seal
reproductive parameters in the Northwest Atlantic.

@IEN, N. Update of mark-recapture estimates of harp seal pup praduction in the Greenland
Sea.

STENSON, G. B., and B. SJARE. Hooded seal tag returns in the Northwest Atlantic.

MYERS, R. A., and G. B. STENSON. Replacement yield of hooded seals off the northern
coast of Newfoundland.

NILSSEN, K. T., P. E. GROTNES, T. HAUG, and V. POTELOV. Seasonal variation in the
body condition of adult Barents Sea harp seals, Phoca groenfandica.

CHABOT, D., G. B. STENSON, and N. B. CADIGAN. Short- and leng-term fluctuations in
the size and condition of harp seal (Phoca groenlandica) in the Northwest Atlantic.

DRINKWATER, K. F., E. COLBOURNE, and D. GILBERT. Overview of environmental

-conditions in the Northwest Atlantic in 1994,

HUNT, J. J. Evaluation of changes in weight-at-age and growth rate for 4VWX silver hake,
1983-94, .

‘PAZ, J., and J. M. CASAS. Zonation and associations of dominant fish fauna in Flemish

Cap.

MURPHY, E.F., and C. A. BISHOP. Cod in Divisions 2J+3KL estimates of biomass and age
composition for the portion of the stock in the NAFO Regulatory Area from Canadian
research vessel surveys.

DE CARDENAS, A. AVILA DE MELO, S. IGLESIAS, and F. SABORIDO. Selectivity of 130
mm mesh size in deep sea bottorn trawt fishery in NAFO Regulatory Area.

YOKAWA, K., and J. KOGA. Resuits of a deepwater survey in the NAFO Regulatory Area
in the spring of 1995, with emphasize on Greenland halibut,

Seal hunting statistics for Greenland 1993 and 1994, according to the new system of
collecting information, compared to the previous Lists-of-Game.

PIKE, D.G., and J. A. MATHIAS. Status of the Greenfand halibut fishery in Cumberland
Sound, Baffin island.

BOWERING, W. R,, D. POWER, and M. J. MORGAN. Distribution and abundance of five
major groundfish species at the Continental Slope of Divisions 3KLMN based upon
Canadian deepwater surveys in 1991, 1994 and 1995.

BOWERING, W. R., and D. POWER. Distribution and abundance of Greenland halibut at

the Continental Slope of Divisions 3KLMN based upon Canadian deepwater surveys in
1991, 1994 and 1995.

BOURBONNAIS, M. C., and J. J. HUNT. Update on ageing training for silver haks.

! Papers issued at Jaint ICES/NAFO Working Group on Harp and Hooded Seals, 5-@ June 1995,
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MORGAN, M. J., and W. R. BOWERING. Matdrity-at-size and range of Greenland halibut
in NAFO Subarea 2 and Divisions 3KLM.

PAZ, J., J. MARTINEZ, and E. DE CARDENAS. Preliminary results from the 95 Spanish
bottom trawl survey in the NAFO Reguiatory Area for Divisions 3NO.

MYERS, R. A., G. MERTZ, and P. 5. FOWLOW. The biological lirnits of overexploitation.

MYERS, R. A, G. MERTZ, W. R. BOWERING, and P. 5. FOWLOW. The biclogical limits of
overexploitation of Greenland halibut, Reinhardtius hippoglossoides.

MYERS, R. A, B.BRODIE, N. J. BARROWMAN, and R. BOWERING. Changes in the
concentration of flatfish off Newfoundiand form 1971 to 1994,

WALSH, S. J., and D. POWER. Abundance and biomass of American plaice populations
on the Grand Banks as derived from the juvenile groundfish surveys, NAFO Divisions 3LNO,

BISHOP, C. A, J. T. ANDERSON, £E. COLBOURNE, G. R. LILLY, and R. A. MYERS. Cod
in NAFO Divisions 2J+3KL.

ATKINSON, D. B. An update of roundnose grenadier (Coryphaenoides rupestris) in NAFO
Subareas 2+3 with information on roughhead grenadier (Macrourus berglax).

MORGAN, M. J.,, and W. B. BRODIE. An assessment of the Amencan plaice stock in
Divisions 3LNQO.

BOWERING, W. R. Assessment of witch flounder in NAFO Divisions 3NQ,

BOWERING, W. R., W. B. BRODIE, . POWER, and M. J. MORGAN. An evaluation of the
Greenland halibut resource in NAFO Subarea 2 and Divisions 3KLMN.

MYERS, R. A., W. R. BOWERING, and D. POWER. An analysis of catch per unit effort for
Greenland halibut off Newfoundland.

CASEY, J. Yield-per-recruit approximation for Greentand halibut in Subareas 2+3.

BECH, G. An assessment of the mshore Greenland halibut steck companent in NAFQ
Division 1A,

&

JARGENSEN, O. A, and J. BOJE. Assessment of Greenland halibut stock component in
NAFQO Subarea 0 + Divisions 1B-1F.
POWER, D. An assessment of redfish in Divisions 3LN.

STANSBURY, D, C. A. BISHOP, £. F. MURPHY, and M. B. DAVIS. An assessment of the
cod stock in NAFO Divisions 3NOQ.

CORNUS, H. P, and D. POWER. Assessment of the redfish stocks in NAFO Division 3M
{Flemish Cap} in 1994.

DE CARDENAS, E., and M. L. GODINHO. An assessmant of the cod stock in NAFO
Division 3M.

VAZQUEZ, A., A. AVILA DE MELQ, E. DE CARDENAS, and R. ALPOIM. An assessment of
the cod stock in NAFO Division 3M.

WALSH, S. J., W. B. BRODIE, D. B. ATKINSON, and D. POWER. An assessmant of the
yellowtail flounder stock in Divisions 3LNO.
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VAZQUEZ, A, A. AVILA DE MELO, and J. CASEY. 1935 assessment of cod from Division
3M: revised extended survivors analysis.

SHOWELL, M. A, and M. C. BOURBONNAIS. Assessment of the 4VWX silver hake
population in 1994,

VAZQUEZ, A. Independent CPUE analysis of Portuguese trawlers and Spanish pair-
trawlers.

MYERS, R. A., and W. R. BOWERING. Gillnet catch-per-unit effort for Greenland hatibut
from the Canadian fishery,

WALSH, S. J. Trends in the juvenile survey bicmass indices, nominal catches and
catch/biomass ratios of yellowtail flounder on the Grand Bank.

SHOWELL, M. A. Relationship between 0-group survey and age/numbers in VPA for 4VWX
silver hake.

JPZRGENSEN, 0. A. Concerning SCR Dec. 95/68, assessment of Greenland halibut stock
component in NAFO Subarea 0 + Divisions 1B-1F.

SUMMARY DOCUMENTS (SCS)

OLSEN, J. B. Denmark (Greeniand) request for scientific advice on management of certain
stocks in 1996,

NAFO SECRETARIAT. Provisional index and list of titles of research and summary
documents of 1994.

ROWAT, W. A, Canadian request for scientific advice on management in 1996 of certain
stocks in Subareas 0 to 4.

RIKHTER, V. A, |. K. SIGAEV, P. |. SAVVATIMSKY, and V. A, BOROVKOV. Russian national
research report for 1994, )

NAFO SECRETARIAT. Catches of selected species by stock area and country for the
period 1983-93.

RATZ, H.-J., M. STEIN. and P. CORNUS. German research report for 1994,

NAFC SECRETARIAT. Tagging activities for the Northwest Atlantic in 1994,
ROBERGE, M. M., and M. SINCLAIR. Canadian research report for 1994.

NAFQO SECRETARIAT. Reports of the CWP on Atlantic Fishery Statistics (CWP).
NAFO SECRETARIAT. Notes of statistical activities and publications since June 1994.
NAFO SECRETARIAT. List of biological sampling data for 1883,

YOKAWA, K. Japanese research report for 1993.

AVILA DE MELO, A. M, R. ALPOIM, M. L. GODINHO, and E. SANTOS. Portuguese
research report for 1994,
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HVINGEL, C. Denmark/Greenland research repert for 1994,

DE CARDENAS, E., S, JUNQUERA, and A. VAZQUEZ. Spanish research report for 1994,
(REVISED) .

WORKING GROUP ON SEALS. Repoart of the Joint ICES/NAFO Working Group on Harp and
Hooded Seals.

NAFO SECRETARIAT. A compilation of research vesse! surveys on a stock by stock basis.
LASSEN, H. Special Session, September 1996.

NAFO. Report of Scientific Council, 7-21 June 1985 Meeting.

! Issued at Joint ICES/NAFQ Working Group on Harp and Hocded Seals, 5-9 June 1995,
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APPENDIX VII. LIST OF REPRESENTATIVES, ADVISERS/EXPERTS AND OBSERVERS - JUNE 1995

CANADA
Representative: Beckett, J. S. Bowering, W. R.
Fisheries Research Branch Northwest Atlantic Fisheries Centre
Department of Fisheries and Oceans P, O. Box 5667
200 Kent St., Ottawa, Ontario St. John's, Newfoundland
¥
. H»
Bishop, C. A.
Narthwest Atlantic Fisheries Centre
P. O. Box 5667

St. John's, Newfoundland
Canada A1C 5X1

Advisers/Experts

Atkinson, D. B. Northwest Atlantic Fisheries Centre', Box 5667, St. John's, Newfoundland
Brodie, W. B. - ' - ' : - -

Mertz, G. J. " ' ’ ' ' '
Morgan, M. J. ' o ! ’ ’ ) *
Murphy, E. F. o ! ' ) ) ' )
Myers, R. A ' : ! ' ) ) '
Power, D. ) ) ' ) ) '
Stansbury, D. E. ' ' ' ) ) ' '
Walsh, S. J. ) " ' " ' ) "
Winters, G. H. ' " ' * ) ' '
Blackwood, G. Fisheries Resource Conservation Council of Canada, P. O. Box 8700, St. John's, Newfoungdland
Drinkwater, K. F. Coastal Oceanography, Dept. of Fisheries & Oceans, BIO, P. O. Box 1008, Dartmouth, N.S.
Branton, R. M. Marine Fish Division, Dept. of Fisheries & Ocsans, BIO, P. O. Box 1006, Dartmouth, NS,
Halliday, R. G. ' ' ' ' - ' )
Showell, M, A. * ' ’ ' " " )
Hunt, J. J. Marine Fish Division, Dept. of Fisheries & Oceans, Biclogical Station, St. Andrews, N.B.
Glenn, G. F. Marine Environmental Data Service (MEDS), 200 Kent St., Ottawa, Ontarie
Morin, B. Dept. of Fisheries & Oceans, Maurice Lamontagne Institute, P. O. Box 1000, Mont-Joli, Quebec
Mathias, J. A. Freshwater Inst. Science Lab., Dept. of Fisheries & Oceans, 501 University Cres., Winnipeg
CUBA
Reprasantative: 0. Leiva Padifia

Cuban Fishing Fleet

Avenida Desamparado, S/N

Puertc Pesquero de |a Habana

Cuba

DENMARK (GREENLAND)
Reprasentative: Nygaard, K. H.

Greenland Institute of Natural Resources
Box 570, 3900 Nuuk

Greenland
Advisers/Experts
Jargensen, O. A Greenland Institute of Natural Resources, Tagensve] 135, 1, DK-2000 Copenhagen N.

Bech, G. Greenland Institute of Natural Resources, Box 570, 3900 Nuuk, Greenland
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Advlisers/Experts

Avila de Melo, A.
Godinho, M.L.
Mahg, J.-C.
Cross, D.

Cornus, H.P.
Stein, M.
Ratz, H-J.
Motos, L.,

De Cardenas, E.
Junguera, S.
Vazquez, A.
Casey, J.

Advisers/Experts

Lisovski, S. F.
Shibanov, V. N.
Volochine, A.
Goussev, G. V.
Videneev, Yu.
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EUROPEAN UNION (EU)
Represantatives: Armstrong, D. W.
Directorate General for Fisheries
Commission of European Unicn
200 Rue de la Loi
1049 Brussels
Belgium

Lassen, H.

Danish Institute for Fisheries Research
Charlottenlund Slot, DK-2920
Charlottenlund, Denmark

instituto Nacional de Investigagao das Pescas, Av. de Brasilia, Lisbon, Portugal
IFREMER, Station de Lorient, 8, Rue Frangois Toullec, 56100 Lorient, France
Commission of the European Union, Statistical Office, Batiment Jean Monet,

Rue Alcide De Gasperi, 2920 Luxembourg {Grand Duchy)
Institut fur Seefischerei, M. Palmailie 9, D-22767, Hamburg, Federal Republic of Germany

Institute for Sea Fisheries, Fischkai 35, 27572 Bremerhaven, Federal Republic of Germany

AZTI|, Instituto para la Ciencia y Tecnologia Pesguera, Av. Satrustegi 8, 20008 - San
Sebastian, Spain

Instituto Espafiol de Oceancgrafia, Aptdo 240, Santander, Spain

Instituto Espariol de Oceanografia, Cabo Estay - Canido, Apde. 1552, Vigo, Spain

Instituto de Investigaciones Marifias, Muelle de Bouzas, Vigo, Spain

MAFF, Directorate of Fisheries Research, Fisheries Laboratory, Pakefield Rd., Lowestoft
(Suffolk), England NR33 OHT
NR33 OHT, United Kingdom

JAPAN

Kotaro Yokawa

Distant-water Groundfish Saction

National Research Institute of Far Sea Fisheries
Fishery Agency.

7-1, Orido 5 chome

Shimizu-shi, Sizucka, 424

Japan

Flepresentative:

RUSSIA

Representative: Riknhter, V. A.
AtlantNIRO

5 Dmitry Donskoy Street
Kaliningrad, 23600

Russia

PINRO, 8 Knipovich Street, Murmansk, 183763

Fish. Committee of the Russian Federation, 12 Rozhdestvensky Boul., Moscow K-31, 103045
Welsford Place, Ste. 2202, 2074 Robie Street, Halifax, Nova Scotia, Canada B3K 503
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OBSERVERS
Wigley, S. E. NMFS, Northeast Fisheries Science Center, 166 Water St., Woods Hale, MA 02543-1097, USA

PARTICIPANTS OF WORKING GROUP ON HARP AND HOODED SEALS

CANADA

Stensan, G. B. (Chairman) Dept. of Fisheries & Oceans, P. 0. Box 5667, St. John's, Newfoundland A1C 5X1
Sjare, B. L. * ) ) ' ) b '

Chabot, D. Institut Maurice Lamontagne, DFO, C. P. 1000, Mont-Joli, Quebec G5H 324

DENMARK (GREENLAND)

Kapel, F. O. Greenland Institute of Natural Resources, Tagensvej 135, 1, DK-2200 Copenhagen N, Denmark

Rosing-Asvid, A, Greenland Institute of Natural Resources, P. O. Box 570, DK-3900 Nuuk, Greenland
NORWAY ' |

Nilssen, K. T. Norwegian Institute of Fisheries & Aquaculture, Breivika, P. O. Box 2511, N-9002 Tromse
Gien, N. Instit. of Marine Research, Dept. Marine Resources, P. O. Box 1870 Nordnes, N-5024 Bergen
Dritsland, T. ’ ! ) ' ! ) .

USA

Waring, G. T. Northeast Fisheries Science Center, NMFS/NOAA, 186 Water St., Woods Hole, MA 02543
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