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- PREFACE

This sixteenth issue of NAFO Scientific Council Reports containing reports of Scientific Council
Meetings held in 1995 is compiled in four sections: Part A — Report of the Scientific Council Meeting
during 7-21 June 1995 which addressed the annual requests for scientific advice on fisheries
management, Part B - Report of the Annual Meeting during 9-15 September 1995; the report of the
Special Session on "The Role of Marine Mammals in the Ecosystem" which was held during 6-8 September
1995, is included in the Report of the Annual Meeting, and Part C - Report of the Scientific Council
Meeting during 17-20 November 1995 which conducted assessments on shrimp in Subareas 0 and 1, and
Denmark Strait. Part D of this volume contains the Agenda, Lists of Research and Summary Documents,
Lists of Participants, and List of Recommendations refevant to Part A, B, and C.

The NAFO Scientific Council Ft’eporté series replaced ICNAF Redbook series which terminated with
the fast issue in 1979. The first issue of this series was published in December 1980.

’

January 1996 Tissa Amaratunga
Assistant Executive Secretary
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5 SC 7-21 June
REPORT OF SCIENTIFIC COUNCIL

7-21 June 1995

Chairman: H. Lassen Rapporteur: T. Ar;waratunga
. 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 (see Agenda |, Part D, this volume).

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

The Executive Committee met prior to the opening session of the Council, and the provisional agenda and
work plan 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 1995,

The Chairman welcomed everyone to the second year at this venue for this meeting. The Assistant Executive
Secretary was appeinted rapporteur. The Councii refterated its standing invitationito the USA, welcoming 8. Wigley,
National Marine Fisheries Service, Woods Hole, Massachusetts, USA, as an observer to this meeting. The Council
noted the Angolan scientists who had requested to be observers at the June 1994 Meeting, 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 autherization from Estonia, Latvia, Lithuania and Norway to
record their abstentions during any voting procedures.

The Coungil rejterated that any public reieases of the Scientific Council deliberations could enly oécur when
the adopted Scientific Council report of this meeting was available to Contracting Parties.

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

Matters referredto the Working Group by the Gouncil would be contained in the Working Group Report which
will be issued as a Scientific Council Summary (SCS) document.

The provisional agenda was adopted as presented (see Agenda |, Part D, this volume).

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 Coordination (STACREC).

I 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 reorganization of the Scientific Council. He outiined
that STACFIS will fulfil its role as the body which will conduct the assessments, while the Council will address the tasks
of developing prognoses on those assessments. and providing advice and recommendations. Accordingly, the
STACFIS report will contain the assessment results and that report will be presented for censideration by the Council.

The Chairman noted that NAFOQ 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 informed the Council that having considered the workload anticipated at this meeting, 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 7-9 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 reconvened 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 (Greenland}. The proposed text was adopted as
reported in Section X of the Council repaort.

The session 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 caonsidered and adopted the Report of the Scientific Council of this meeting of 7-21 June
1995, noting minor changes as noted during this review 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 !l - Report of Standing Commitiee 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 {3CS) Documents, and the List of Participants of this
meeting are given in Part D, this volume.

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

Il. FISHERIES AND ENVIRONMENT (see STACFEN report, App. |)
1, Review of the Terms of Reference of STACFEN

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

2. Invited Lecture on Remote Sensing

The Council noted that STACFEN was provided with a general overview ¢f the marine remote sensing by A,
Thomas frem the Atltantic Centre for Remote Sensing of the Qceans {ACRSO), Bedford, Nova Scotia.
Numerous applications of reme¢te sensing using satellite imagery, primarily from the NAFO area were
discussed. These included examples of atmespheric and oceanic variables. Remote sensing is also used
to detect biological information: e.g. measurement of chlorophyli concentration and phytoplankton production.
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The Council found that invited lectures are a useful too! to draw the Committee's attention to current
environmental issues, and encouraged the STACFEN Chalrman to continue this practice.

Review of Environmental Studies in 1994

The Council noted that ten documents dealing with environmental issues were reviewed, Extremely cold air
temperatures (monthly mean anomalies of up to -6K) were chserved 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 cbserved 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
seasonal variability of the hydrograghic 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 aiong southwestern Greenland, in August off Cape Farewell to Qctober
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 northward velocity of approximately .18 m/sec
was estimated from the timing of the salinity minima along the coast, which closely matched that of the
chserved 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 1994 at Bonavista but remained above normal on Hamilton Bank and on the

Grand Bank. The volume of CIL waters (subzero temperatures) has been slowly decreasing since 1991, A .

significant scuth to narth temperature gradient (warmer in the north) within the CilL was believed to be a result
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
shelffsiope front.

QOverview of Environmental Conditions in 1994

The Council noted the presentation 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 that extremely cold air temperatures were again observed over southern
Labrador and Newfoundiand in winter, due to intensification of the atmospheric circulation pattern as
indicated by a strongiy positive North Atlantic Oscillation (NAQ) index. Alr temperatures warmed to above
nermal values during the summer and autumn although the annual means remained slightly below normai.

Below 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 iatter continued a trend that has lasted over ten years. By
the surmmer, however, temperature of the surface waters had increased upwards of 2°C above normal.

Cold waters continued in the 5C-100 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
1980s. The decline in temperature had begun in the mid- to late-1980s but the 1995 temperatures again
appeared to be on the increase.

Warm conditicns were cbserved throughout most of the Gulf of Maine during 1994. Increases in salinities
at the mouth of the Bay of Fundy provided evidence that this warming was due to an increased influsnce of
offshore slope waters. '
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lll. FISHERY SCIENCE (see STACFIS report, App. II)
Opening .

The Council welcomed the report of STACFIS. The Counci! 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 resuits.

General Review of Catches and Fishery Activities

The Council welcomed the review STACFIS undertook on the first day of the meeting to establish the
accepted catches for consideration in the assessments, as it was noted that the estimates of national catches
for 1994 from various sources showed discrepancies.

The Council was again concerned that STATLANT 21A data were not available from 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.

Review of Recommendations from 1594 Meetings

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

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 ll. 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.

Ageing Studies

STACFIS conducted discussicns on ageing of sitver hake and on the exchange of otoliths of American plaice
and Greenland halibut.

The Council asked the Secretariat to keep members of the Scientific Council informed on the workshop cn
ageing of redfish to be held in Bremerhaven late in 1995, once the dates for that meetlng have been
.announced (see Repoart of 8-15 September 1995 Meeting of Scientific Council).

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 Council noted that these data will be essential for formulating the responses to the
requests from the Fisheries Commission from its meeting of 7-Q June 1995 (FC Doc. 95/4).

IV. RESEARCH COORDINATION (see STACREC Report, App. !ll)

]

Opening

The Council welcomed the report of STACREC, abserving that matters referred by the Council were
addressed.

Fisheries Statistics
a) Progress Report on Secretariat Activities in 1994/95
The Council nated that although some improvements were observed, there were still difficulties in

the timely acquisition of STATLANT 21A reports, which are vital for production of several documents
necessary for the annual June assessments meetings.




b)
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The Council was pleased to note that some of the cutstanding data from EU-France and France (SP)

had 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 Councll agreed with STACREC concerns that there had been a persistent divergence in recent
years, between the 'official’ catches reported in STATLANT forms which are published in the Bulletin
and those available from other sources which are used in assessments. The Council agreed that
methods 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 Session of CWP and Preparatien 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 history which other internationat bodies of CWP can draw

upoen.

The Council endorsed the recommendation that the Assistant Executive Secretary attend the ad
hoc consultation planned for July 1996 in Rome. The Cauncil also endorsed the recommendation
that NAFQ should work 1o ensure that CWP meetings of regional interest be held as needed.

The Council noted that the proposed venug being considered for the 17th Session of CWP was
Hobart, Australia. An alternative is EURCSTAT 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 Waorld Fisheries Congress wili 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 unigue experiences of NAFO (and ICNAF). It was felt that such a
presentation would enhance NAFO's image and would be valued glcbally, particularly in the
management of high seas fisheries. The Council endorsed 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 NAFQ's
experiences.

Biological Sampling

The Council noted that the Provisional List of Biclogical 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)

b)

Report on Activities in 1994

The Council noted an inventory of biological surveys conducted, and & more detailed account of
the survey data available for 1994 relative 10 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 compiled by the Secretariat.
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c)

d)

10
Review of Stratification Schemes

The Council was pleased that the revised stratification scheme prasented to STACREC by Canada
in June 1994 was being used by Contracting Parties, and copies of the charts as needed would be
supplied to the Secretariat.

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 halibut throughout its
range of abundance in response to the request by the Fisheries Commission. The Council endorsed
the recommendation that parties mterested in a synoptlc survey for Greenland halibut meet and
formulate such a plan.

5. Non-traditional Fishery Resources in the NAFOQ Area

The Council agreed with STACREC as to the importance of maintaining adequate statistical records and
sampling, where possible, for non-traditional species sucth as skate and wolffish.

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

6. Other Matters

a)

c)

d)

e)

List of Fishing Vessels for 1992

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

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.

Update of Information on Conversions Factors

The Council noted that conversion factors compiled by FAO (FAQO 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 to fish length.

Pilot Observer Program

The Council noted concerns 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 Cbserver 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 national offices to get access 10 these data.

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. V)
Opening |
The Council welcomed the report of STACPUB, noting its standard matters were addressed.
Review of Scientific Publications

The Council was pleased to note Journal Vol. 16, containing 7 miscellaneous papers and 3 notices was
published in July 1994, Further it was noted that Journal Vol. 17 containing an Introduction, 5 papers
presented at the November 1930 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 cn Narthern 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 miscellaneous papers had been submitted for Studies No. 23 and are in the
final stages of preparation. :

The Council noted NAFQ Statistical Bulletin, Vol. 41 for 1891 was published without France {St. Pierre and
Miquelon) data, in February 19395, Further it was noted that NAFQO Statistical Bulietin, Vol. 42 for 1992 was
in the final stages of preparation and will be published soon.

Production Costs and Revenues for Scientific Council Publications

The Council noted no significant departures from previous year's production and revenue costs. The Counail
further noted ongoing 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 1985
meeting.

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

Editorial Matters
a) Editorial Board

The Council was informed that editor Sv. Aa. Horsted {Denmark-Greenland) had reguested 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 behalf of the Council.

D) 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 contributions 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, the
conveners should aim for Studies, and it should be clearly stated that publication in the proceedings
should not hamper & possible future publication of the same or an altered paper in primary literature.
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The Council noted that conveners of the 1994 Sympasium on 'impact of Anomalous Oceanographic
Conditions at the Beginning of the 1990s in the Narthwest Atlantic on the Distribution and the
Behaviour of Marine Life', will now procead to fmahze the pubhcatlon of the proceedings in a
supplementary issue of Studies.

6. Papers for Possible Publication
a) Review of Contributions to the 1995 Meetings

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

VI. COLLABORATION WITH OTHER ORGANIZATIONS

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

Vil. ARRANGEMENTS FOR SPECIAL SESSIONS

1. Special Session of September 1895

The co-conveners, J. Sigurjonssen {Iceland) 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 mesting schedule in early-July.

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

2. Special Session of September 1996

The Council decided that the 1996 Special Session would be a Workshep on "Assessment of Groundfish
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 environmental data.

The Council established a Working Group {Chaired by H. Lassen) to design the workshop, in the general plan
of the 1992 Workshop, with the view to providing NAFQ participants a2 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. Special Session 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 50Cth year celebrations 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 proposed during the June 1994 Meeting (NAFC Sci. Coun. Rep 1984, p. 51), would be an
appropriate symposium for the event

The Council agreed that the Steering Committee {Chaired by H. Lassen) struck in 1934 would draw up formal
guidelines for the Sympeosium. Considering the significant international interest it is intended to generate, and
the considerable work involved in organizing such a sympasium, the Council agreed the Secretariat should
look for assistance from groups outside NAFQ to develop a comprehensive symposium program based on
the Scientific Councit guidelines. Objectives and outlme of the symposium would further be developed
between the Chairman and the Secretariat.
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VIll, FUTURE SCIENTIFIC COUNCIL MEETINGS
1, Annual Meeting and Special Session in September 1995

The Scientific Council wouid next meet at the Annual Meeting of NAFO, in September 1995, at the Holiday
Inn, Dartmouth, Nova Scotia, Canada.

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

The Council therefore ag'reed 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 Syrhposium on "The Role of Marine Mammals in the
Ecosystem” during 6-8 September 1995.

2. Special Meeting on Shrimp Assessment in November 1995
The Council agreed to cenduct its Special Meeting for the Assessment of Shrimp in Subareas 0 and 1 and
Shrimp in Denmark Strait, at NAFO headquarters, Dartmouth, Nova Scotia, during 16-20 November 1995
{dates were revised to 17-20 November 1995 during the September Meeting of the Scientific Council).

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

4, Annual Meeting and Special Session in Septembér 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 Bettom Traw! Survey Results”, during
4-8 September 1996.

5. INTERNET Communication Among Scientists
The Council noted that the use of E-mait is commonplace for most of the scientists involved with work on the
Scientific Council. The Council recommended that the Secretariat obtain access fo this INTERNET
communication facility. 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 1985 the Chairman requested the Nominating Committee to present its proposat for the
nomination of Chairman to the Scientific Council, Vice-Chairman of the Scientific Council who would become the ex
officio Chairman of 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 electicn.

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 congent.

For the office of Vice-Chairman of Scientific Council and ex officic Chairman of STACPUB, the Committee
nominated H.-P. Cornus (EU-Germany) and the Council elected him by unanimous consent.
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For the office of Chairman of STACREC, the Chairman nominated D. Power (Canada}, and the Council elected
him by unanimous consent.
X. MANAGEMENT ADVICE AND RESPONSES TO SPECIAL REQUESTS
1. Introduction

The Council received the STACFIS report and reviewed the assessments, and formulated summaries and its
management advice for consideration by the Fisherles 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 Scientific Council Stock Section
Stock name

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

Graph with catches and TAC {agreed)
Table with catch and recommended angd agreed TAC

Example
(‘000 tons) TAC TAC
Catch Recommended Agreed
1992 1.9 150 150
1993 2.8 150 150
1994 8.0 150 150
1995 - 150 150

Record the existence of non-reparted, mis-reported,
under-reported or over-reported catches.

Data:
Available data \
Special problems with data.
Assessment:

Comments an type of assessment

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

Graph

Recruitment {(when applicable)
Graph

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

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

Summary of STACFIS conclugicns
Recommendation:

TAC and other management recommendations
Special Comments:

Any additional comments
Source of information:

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

[t was further noted, the presentation sequence of the stocks in this report was changed to reflect the origin
of each request.

Request for Advice by the Fisheries Commission (1994)
a) Responses to the Fisheries Commission

For stocks within or partly within the Regulatory Area as reguested by the Fisheries Commission, the
following are the responses in the requested sequence. )
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Cod in Div. 3M

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

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

('000 tons) TAC TAC
Catch' Recommended Agreed

1992 25 0 13
1903 16 0 13
1994 30 0 11
1895 - 0 11
' Provisional.
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Data: Catch-effort and sampling data were available
for Portuguese trawlers and gillnetters 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 (1977-93) and an EU survey {1988-94).

Assessment: An analytical assessment was presented
which was used oniy to infer trends in biomass and
fishing mortality. This assessment could not be used
for catch projections.

Fighing 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.
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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 vyears. 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 reguires both a reduction of catches
on young fish, and a reduction of the fishing effort
level 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 cannot 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
(revised), 75, 77; SCS Doc. 85/13, 15.




Cod in Div. 3N and 30

Background: This stock occupies the southern part of
tne Grand Bank of Newfoundland. Cod are found over
the shallower parts of the Bank in summer, particularly
in the Southeast Shoal area (Div. 3N) and on the
slopes of the Bank in winter as cooling occurs.

Fishery and Catches: There has been no directed
fishery since mid-1994.

{'000 tons} TAC TAC
Cateh’ Recommended Agreed
1892 12.6 13.6 13.6
1993 9.7 10.2 10.2
1994 .27 6.0 6.0
1995 B 0.0 " 0.0
! Provisional,
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Data: Catch-at-age data were available from the
Partuguese gilinet and ofter trawl fishery for the first
part of 1994, Russian research survey data were
available up to 1993, Stock abundance, biomass and
age structure were available from three Canadian
groundfish surveys.

Assessment: An analytical assessment was adopted
for this stock.

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

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

Biomass: The 1994 total (age 3*) and spawning sicck
biomass estimates are the lowest in the time series.
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State of the Stock: The stock was at an all time low
in 1894 and was represented mainly by 2 year-ciasses
(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.

Sources of information: SCR Doc. 95/55, 70; SCS
Doc. 95/13
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Redfish in Div. 3L and 3N

Background: There are two species of redfish,
Sebastes mentella and Sebastes fasciatus which
occur 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 are 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
1885 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 tons have
been taken by non-Contracting Parties since 1987,
There were 1 000 tons taken by these countries in
1994,

('00C tons) TAC TAC
Catch’ Recommended Agreed
1992 27 14 14
1993 23 14 14
1994 7 14 14
1995 14 14
! Provisional.
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Data: Catch-rate indices derived for Div. 3L and 3N
based on NAFQ database. Catch-rate index for Div.
3LN based on Portuguese cbserved data. Separate
bottom trawl surveys conducted by both Canada and
Russia in Div. 3L ang 3N. '

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

Fishing Mortality. Assumed to have declined in 1994
due to reduced effort. In late-1980s large catches
likely generated high fishing mortalities.
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Recruitment. Poor recruitment in Div. 3L since early-
1980s. In Div. 3N no sign of any good vear-classes,
since those of 1986/87 which may already be
recruiting to the fishery.

State of the Stock: Appears to be very low in Div. 3L
with no sigr of good recruitment. Has declined in Div.
3N from 1984 to 1991 but the status since then is
uncertain.
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Recommendation: The Council was pleased to note
that 1994 was the first time since 1985 that the catch
was below the agreed TAC. The Council 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
should not exceed 14 000 tons in 1996.

Special 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.




Redfish in Div. 3M

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

Fishery and Catches: Directed fishing on redfish in
Div. 3M in 1994 was mainly conducted by non-
* Contracting Parties 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 Contracling Parties were also
engaged in this fishery and the Portuguese fleet fished
directly on redfish. Total catches dropped from 28 000
tons in 1993 to 11 000 tons in 1894, 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' Recommended  Agreed
1992 43 35 43
1993 29 20 30
1994 1 20 26
1995 20 26
' Provisional,
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Data: Catch-at-age data and CPUE data were
aveilable for only a small part of the catches. There is
still the problem of unreported catches by non-
Contracting Parties. Results from bottom trawl surveys
were also available.

Assessment: Due to insufficient data no analytical

assessment could be done.

Fishing Moriality. Assumed to have declined due to
reduced effort.
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Recruitment.  Survey results indicate increase in
juvenile redfish biemass

Biomass:
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The size of spawning stock biomass is unknown.

State of the Stock: The overall trawlabie bicmass
seems to be back 1o levels seen in 1989 and 1930
This increase was mainly related to golden redfish and
juveniles.

Recommendation: Catches higher than 2G 000 tons
in the period 1986 to 1992 were observed
simultaneously with a decling in trawlable biomass. It
would not be prudent to allow total catches to rise
above a leve! of 20 000 tons, unless strong recruitment
to 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,

Special 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 oeing used in the shrimp fishery in
reducing the by-catch of small redfish. This will require

- the submission of the relevant redfish by-catch data

from the shrimp fishery.

Sources of Information: SCR Doc. 95/26, 48, 51, 71;
SCS Doc. 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 offshore otter trawlers,
There was no directed fishing in 1994 and there was
a moratorium in 1995.

{'C00 tons) TAC TAC
Catch' Recommended Agreed
1992 13 258 258
1993 17 10.5 10.5
1994 7 4.8 4.8
1995 G 0
! Provisional.
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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 {0 unceriainties with catch and catch-at-
age data.

CPUE. Portuguese CPUE has been stable from 1990
to 1994.

Recruitment. The 1988 and 1989 year-classes show
some promise but there has been no evidence of
large year-classes since then. :

Biomass and Spawning Stock Bicmass:
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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 lavel.
Recommendation: No fishing on American plaice in
Div. BLNG in 19986. By-catches should be reduced to

the lowest possible level.

Sources of Information: SCR Doc. 95/48, 51, 55, 58,
59, 82; 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 800 m. It is mainly taken
as by-caich in the cod and Greenland halibut trawl
fisheries.

('000 tons) TAC TAC
Catch’ Recommended Agreed
1902 0.8 2 2
1993 0.3 2 2
1994 07 1 1
1925 0 0
' Provisional.
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Fishery and Catches: After 1987 the catches
declined drastically, partly due to a shift in the target
species for the Spanish smali freezers.

Data: Abundance and biomass indices are available
from Russian surveys {1983-93) and EU surveys
(1588-94).

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

Recruitment. 1991 and 1992 year-classes appear o
be weak.

SC 7-21 June

Biomass and Abundance:
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The SSB index remained more or less stable since
1990,

Biomass (*000 tons)

1987 19589 1991 1993 1985
Year

State of the Stock: The stock zppears to have
remained at low level, no good recruitments are
expected since the 1990 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. 95/13, 15,
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Witch Flounder in Div. 3N and 30

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

{'000 tons) TAC TAC
Catch' Recommended Agreed
1992 48 5] 5
1983 4.4 5 5
1904 11 3 3
1995 - 0 0?
! Provisional.
2 No directed fishing allowed.
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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 tens despite the
moratoriurm on directed fishing.

Data: Abundance and biomass data were available
from spring surveys during 1971-85 and autumn
surveys during 1990-94. 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 to 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 lowest
possible level.

Sources of Information: SCR Doc. 95/8, 51, 55, 58,
63; SCS Doc, 95/15,




Yellowtail Flounder in Div. 3L, 3N, and 30

Background: The stock is mainly cencentraied on the
southern Grand Bank and is recruited from the
Southeast Shoal area nursery ground, where the
juvenite and adult compenents overlap in their
distribution.

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

(‘000 tons) TAC TAC

Calch' Recommended  Agreed
1992 i1 7 7
1993 14 14 7
1994 2 7 72
1995 0? 0?
' Provisional.

2 No directed fishery.
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Data: Catch-at-age and CPUE were available from
1965 to 1993 but not for 1994. Abundance anc
biomass indices were available from annual Canadian
spring (1975-95) and autumn (1990-84) bottom trawl
surveys and juvenile bottom trawl surveys (1386-94).

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

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

Fishing Mortality. Total martality is high on older ages.

Recruitment. The 1920-93 year-classes, in the spring
and autumn surveys, appeared to be below average
and weaker than their immediate predecessors. The
1894 estimate of these year-classes from the juvenile
survey was the highest. This, however, is assumed to
reflect 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 occurred, likely because of large
catches of these cohorts as juveniles by fisheries in
the Regulatory Area, and because the TAC has been
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
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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 flounder in 1996. By-catches
should be reduced to the lowest possible level.

Sources of Information: SCR Doc. 95/55, 58, 74, 79.
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Capelin in Div. 3N and 30

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

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

('000 tons) TAC TAC
Catch' Recommended Agreed
1982 + 30 30
1993 + 0 0
1994 + o] 0
1995 - 0 0
' Provisional.
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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 couid not be compared with resulis of
previous surveys.

Briomass: S5B {age 2+) was estimated by Canadian
and 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.

Recommendation: No directed fishery to be aliowed
in Div. 3N and 30 in 1986.

Source of information: SCR Doc. 95/10
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Squid in Subareas 3 and 4

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

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

{'000 tens) TAC TAC

Catch’ Recommended Agreed

1992 1.9 150 ' 150

1993 28 150 150

1984 6.0 1580 150

1995 - 150 150
1 Provisional.
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Data: No recent data available.

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

Recommendation: No advice possible.

Sources of information: SCS Doc. 95/8, 12.
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Greenland Halibut in Subarea 2 and Div.
IKLMNO

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

Fishery and Catches: Catches increased sharply in
1980 due to a developing fishery in the Regulatory
Area of Div. 3LMN and continued at high levels during
1991-94. Canadian catches were relatively stable
during 1988-91 but declined considerably in 1992-94
to their lowest levels observed since the fishery began
in the 1960s.

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

{'000 tons) TAC TAC
Catch’ Recommended  Agreed

1991 (55-75) 50 47
1082 63 50 50
1993 (42) 62 50 50
1994 48 (53) - 25
1995 - <40 27
" Provisional

2 Established autonomously by Canada in 1992-94
and NAFO Fisheries Commission in 1995.
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Data: Althcugh 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
unacceptiable until migratory patterns ‘and stock
structure are more fully understood.

Fishing Mortality: Not precisely known but believed to
be above sustainable levels with the current
exploitation pattern. :
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Recruitment. The 1981 year-ciass estimated to be

_ better than average in both the 1994 assessment and

the current assessment. The 1990 year-class was also
believed ta be above average in the 1994 assessment,
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.
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State of the Stock: In its 1994 assessmeant, the
Council concluded that the fishery has been, in recent
years, exploiting this stock well above levels which
may be considered sustainabie. 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
assessment confirm this view although there is some
indication of improved recruitment,

Recommendation; The Council is unable to advise on
a specific level of TAC for 1996. However, this TAC
should continue to be set at levels well below the
catches achieved in the period 1990-94 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 overexpleitation. It is noted also that such
exploitation results in foregoing much potential yield.
The Coungll therefore recommends that measures be
considered to reduce, as much as possibie, the
exploitation of juvenile Greenland halibut,

Sources of Information: SCR Doc. 95/26, 28, 29, 48,
54, 55, 56, 57, 58, 64, 65, 78; SC5 Doc. 85/13, 15.
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k) Responses to Special Requests for Management Advice by the Fisheries Commission

The following are the responses to special requests by the Fisheries Commission;

i)

Cod in Divisions 2J, 3K and 3L (SCR Doc. 95/46)

The Scientific Council was again requested to: provide information, if available, on the
stack separation in Div. 2J+3KL and the proportion of the biomass 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 concluded that it was appropriate to assess cod in Div. 24, 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 technigques (nuciear DNA gene probes). It is hoped these studies will lead
to a better understanding of the Div. 2J+3KL stock complex.

Estimates of the proportion of the cod biomass in Div, 3L in the Regulatery 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 t¢ show the increasing trend in the percentage of biomass
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 very low trawlable biomass. The
results from the survey series used are as follows:

Range of proportions of

Season RV Years RV Div. 3L biomass occurring  Average
survey survey in the Regulatory Area  proportion
conducted conducted {1994 value in brackets) (%)
Winter 1985-86 23.8-268 253
Spring 1977-94 0.4-83.1 (83.1) 10.3
Autumn 1981-04 ' 0587 (9.7 as

The proportions observed are estimates for the months in which the surveys were
conducted and may not represent distributions in non-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 to 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 to 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 1681-1984 %
24 . . 30 20
3K 34 } 40

3L 36 40
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Survey data indicated that the proportion of total stock biomass occurring in the Regulatory
Area was less than 10% in winter, less than 5% on average in spring and auturnn,

Age compositions derived from spring and autumn surveys in Div. 3L indicated that for
most years there was a higher propartion of younger cod in the Regulatery 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 were similar
to those which occurred in Div. 3L inside the 200-mile fishing zone. ‘

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

The Fisheries Comrnission requested from the Scientific Council a review of the implications
of using 90 mm minimurm mesh size in mid-water trawis when fishing for redfish in Div.
3LN.

The Sclentific Council reviewed selectivity data on redfish from Russian experiments carried
out in Div. 3N and Canadian experiments with bottom traw! 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 wou!ld 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 controlied 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 anrd improving the
escapement of more small fish, while retaining mere commercial size redfish,

Interrelation between seals and commercial fish stocks

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

This subject was addressed during the meeting of the Joint 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 ¢ add to the available database relevant to the
request by the Fisheries Commission. The Scientific Councll therefore decided to wait until
its September 1995 Mesting to complete its report cn this item for presentation to the
Fisheries Commission,

Coordinated research on Greenland halibut

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

Noting the Scientific Council's recommendation for coordinated research cn Greenland
halibut, the Fisheries Commigsion 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 to 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 inferested 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 requirements. The plan would describe the Scientific Council's reguirements with
respect to the question.
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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 requests received from the Fisheries Commission in June
1995. The group mentioned above will meet during the September 1995 Meeting and draw
up a research proposal for adoption-by the Scientific Council. Members of this group are
urged to seek commitment from their authorities on allocation of the necessary research
resources.

3. Requests for Management Advice by Coastal States

a)

Responses to Coastal States

For stocks within the 200-mile fishery zone in Subareas 1-4, the Coastal States Canada and
Denmark (in respect of Faroe Islands and Greenland), reguested advice from the Scientific Council.
The following are the responses in the sequence they were requested:
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With respect to Cod in Div. 2J+3KL the Council noted that the Fisheries Commission had also requested
advice for this stock and that the specific response for this stock is given under the responses to the Fisherigs

Commiasion.
COD in Div. 2J, 3K and 3L

Background: Cod in these Divisions are considered
a stock complex which may include stock
components. Research is engoing, 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
eventuaily to a moratorium on commaercial fishing in
1992. Some non-commercial fishing was permitted but
this was also closed in 1994,

(‘000 tons) TAC " TAC
Catch’ Recommended Agreed
1992 a4 - K
1993 i1 0 0
1994 1.4 0 4]
1995 - 0 0
' 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 biclogical 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 ratios.

Recruitment: Estimates of the 1991-94 year-classes at
ages 0-3, were obtained using a variety of indices.

These indicated that the 1991 year-class was weakest
and the 1994 strongest although absolute values Could
not be determined. |t will be at least 4 years before the
relative strengths can be verified from offshore
surveys.

Biomass: Autumn research vesse! survey indices of
biomass and abundance have Iindicated 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 &t 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.

Special Comments: Some factors relative io the
biology and ecology of cod from this stock are
notable:

- The declining trend in condition of factors of cod
which began in the late-1980s appears to have
been reversed in 1893 and 1984, although this
was not reflected in the feeding data.

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

- Growth rates gererally increased in 1883 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 Doc. 94/84, 95/2, 9, 12,
46, 60.
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Roundnose Grenadier in Subareas 2 and 3

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

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

{000 tons)

Catch TAC
1990 1 11
1991 1-10 11
1992 4’ 11
1993 3! 11
1994 3’ 3%
1995 3?
! Pprovisional.

2 Canadian zone only,
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Data: There are no recent cormmercial sampling data
available. Survey data from resulis of Canadian
deepwater surveys to Div. 3KLMN were available for
1991, 1994 and 1995,

Biomass: Estimates of trawlable biomass in Div. 3K, 3L
and 3M declined by 60-80% between 1991 and 1595,
The biomass was lowest in Div. 3N of all surveyed
Divisions in 1994 and 1995, but no decline between
years was observed.

State of the Stock: Not possible to fully evaluate. !f
decline between 1984 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 biomass for Div. 3K in
1991 and 1994, 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 Ts about 50% of the 1995 estimated
biomass in Div. 3K, and if the observed biomass
decline between 1994 and 1935 is real, may be
excessive.

Special Comments: The by-catches in the Regulatory
Area contain a mixture of roundnose and roughhead
grenadiers.

Sources of Information: SCR Doc. 05/48, 51, B1;
SCS Doc. 95/4, 13, 15.




Silver 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 Catches: 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 180 m, and
reguiring use of a separator grate.

{'000 tons) TAC Frojected catch
Catch Set atFg,
1992 32 105 105
1993 29° 862 75
1904 ;1 30 51 (40
1095 16* 60 79 (59)°
! Provisional.

2 Includes additionai 11 000 tons allocated by Canada in the

expectation that not all allocations would be harvested.

See special comments, NAFO Sci. Coun. Rep., 1993,
pg. 153.

Estimated.

See special comments, NAFO Sci. Coun. Rep., 1994,
pg. 31.
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Data: Catch, effert 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 Qctober Canada/Russia 0-group survey.
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Assessment: Catch-at-age from 1979 to 1934 were
included in a bias correcting formulation of ADAPT
using research vessel surveys (0-group and 1+) and
age disaggregated CPUE as tuning indices.

Fishing Mortality. Fully 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 billien.
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Biomass: Spawning stock biomass has declined since
1883, The 1994 estimate showed a modest increase
over 1991-93 levels. ’
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Forecast.

Option Basis Predicted catch Predicted SSB
{1996) (1.1.1997)

Fpi=070 64 000 94 000

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

Recommendation: For silver hake in Div. 4¥WX, the
catch at a target fishing level of Fy, in 1996 is
projected to be 64 000 tons.

Special Comments: The analysis using the bias
correcting ADAPT framework appeared to reduce the
retrospective pattern substantially compared to other
methods; see special comments, NAFO Sci. Coun,
Rep., 1993, pg. 153 and NAFO Sci. Coun. Rep., 1994,
pg. 31. Commercial mean weight-at-age has dropped
sharply since 1992, Projections were based on an
aveérage mean weight-at-age for the most recent three
years (1992-94) only, 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 Doc. 95/44, 53, 76, 80;
SCS Doc. 95/4, 8.
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Greenland Halibut Subarea 0 + Div. 1B-1F

Background: Greenland halibut in Subarea O + Div.
1B-1F is part of 2 common stock distributed in Davis
Strait and scuth to Flemish Cap in Subareas 0-3.

Fishery and Catches: Due to increase in cffshore
effort, catches increased abruptly from 2 000 tens in
1989 to 16 000 tons in 1990 and have remained above
10 Q00 tons since.

('000 tons) TAC TAC
Catch’ Recommended  Effective
1692 18
1893 13
1994 11
1995 - 11 11
! Provisional.

n
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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.

Assessment. No analytical assessment could be
performed. '

CPRUF: Indices have declined about 30% from 1991 to
1983 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.
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Recruitment.
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Biomass:

Biomass estmates fram
GDR/USSA (Russial (0B)
and JapaniGreenlana
{Div. 18D} surveys.
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State of the Stock: The stock appears to be
declining. However, recruitment appears to be stable
at precent.

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. 0B) is under investigation (annual catch ca. 400
tons).

Sources of information; SCR Doc, 95/19, 23, 50, 68;
SCS Doc. 95/4, 6, 8, 12, 14,
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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 80% of the biomass was found in
SA 1. ' :

Fishery and Catches: Recommended TACs have
been at 8 000 tons since 1877. There has been no
directed fishery for this species since 1978.

('000 tons) TAC TAC
Catch’ Recommended Agreed
1682 0.1 8.0
1983 0.2 8.0
1094 00 8.0
1995 - 8.0
! Provisional.
15 v e

...................

A 33 tans -
C 195 tons 2
i \\
Ql:_-.,r;,u‘l...‘mu-l--— i

1360 1965 1970 1975 1980 1985 1980 18935

Catch/TAC ("000 tons)
(4,
yr

Data: Biomass estimates from surveys in Div. 1CD
during the period 1987-84 was the only available fime
series. Estimated biomass declined from 40 000 tons
in 1992 to 3 000 tons in 1994.

Assessment: No analytical assessment could be
performed.

Fishing Mortality: Exploitation level oonsidered to be
low in recent years.

Biomass:
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No roundrose 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 1896 based on the
distribution in the Canadian survey in 1986 and the
development of the biomass index for Div. 1CD in
resent years. Catches should be restricted to by-
catches in fisheries fargeting other species.

Sources of information: SCR Doc. 95/23; SCS Doc.
85/4, 6, 12, 14.




Redfish in Subarea 1

Background: There are two species of commercial
Importance In Subarea 1: golden redfish (Sebastes
marinus L.} and beaked redfish (Sebastes menieila
Travin). These two species are mixad 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
smali redfish discarded by the trawl fisheries directed
to shrimp and cod.

('000 tons) TAC
Catch’ Agreed
1992 0.3 19
16893 0.8 19
1924 11 19
1995 - 19
' Provisional.
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Data: Recent stock abundance, biomass and length
structure were derived from annual groundfish
surveys.

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

No analytical assessment was possible.

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 deciines
in survey abundance and biomass indices of goiden
and beaked redfish (217 cm) to an extremely low
level.
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Forecast: Short-term recovery is very unlikely. Catches
of commercial sized redfish will remain very low in the
near future.

State of the Stock: Both E;tocks are considered
severely depleted.

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

Special Comments: Long-term recovery of golden
and beaked redfish stocks in Subarea 1 from their
severely depleted status depends on future
recruitment. Any catches wili 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 guantity 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 Information: SCR Doc. 85/3, 4, 23; SCS
Doc. 95/6, 12, 14,




SC 7-21 June

Greenland Halibut in Div. 1A

Background: The population occurs inshore in Div.
1A, and is considered to be recruited from tha nursery
grounds south-southwest of Diska 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 longlines, and to a varying degree gilinets. Effort
has increased in all areas. ’

1
, Catches TAC.95
Area 1992 1993 1994 Rec.
llufissat 6577 5367 5201 -
Uummannag 3067 3916 4004 -
Upernavik 1783 2593 4844 -
Total Div. 1A 11 800 13092 14049 -
' Provisional.
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Data: Catch-at-age data were available for years
1988-94 at llulissat, and for most years in this period
at Uummannag and Upernavik. A recruitment
abundance index was available from shrimp trawl
survey. Catch rates and mean length were available
from inshore longline survey.

Assessment: Catch curves and vield-per-recruit
analysis were provided basad on 1994 data, but were
used only as an indicator due t0 age determination
problems. However, indications of overfishing were
suggested by longline survey data.
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State of the Stock: The stock appears overexploited,
however, recruitment appears to be stable. The 1991
year-class seems above average.

Recommendations: Separate TACs shoutd be
established for each of the three inshore areas.

Sources of information: SCR. Doc. 95/18, 18, 67;
SCS Doc. 95/14.




Other Finfish in Subarea 1

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

Fishery and Catches: Total combined annual catches
of these species varied arcund 2 000 tons in recent
years. They were taken by offshore trawl fisheries
directed to shrimp, coed, 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, lumpsucker, Atlantic 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 spotied wolffishes and starry skate.

Biomass Indices:
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State of the Stock: The demersal stocks of American
plaice, Aflantic 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 1o-
wards the stocks of American plaice, Atlantic and
spotted wolffishes and starry skate in Subarea 1 until
these stocks have recovered substantially. No
infermation can be provided for lumpsucker, Atlantic
hallbut 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 depands 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 Requests 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 hélibut and American plaice problems (see Annex 2, item 1, and Annex 2A of Agenda
I, Part D, this volume). Denmark (Greenland) with the concurrence of Canada, made specific
requests in regards to Green'and halibut (see Annex 3, Agenda |, Part D, this volume). With respect
to the Greenland halibut stock in Subareas 0-3 the responses to the Canadian requests are given
below under items i) t0 ix), and to the Denmark (Greenland) requests under item x.

i)

i)

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

The Scientific Council addressed this question in June and September 1994 and reported,
"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 offshora 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 p. 148).

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

To provide an overall assessment, a comprehensive and coordinated survey cavering 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,
item 4d, in Appendix Ill). 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 pepulation and moest of the recent Canadian fisheries occurred in these areas.

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

The Scientific Councll has no new information available and could only repeat its comments
made in 1994;

"STACFIS maintains (NAFO Sci. Coun. Rep., 1983, p. 104) that a single TAC for the entire
stock area without consideration of effort distribution could lead to excessive effort being
concentrated in different areas of distribution and this could lead to the collapse of
important fisheries. STACFIS therefore 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 0+1, 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 also 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 avallable. The Council therefore decided to postpone this
discussion to its meeting of 9-15 September 1995, and noted that the Council 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 areas

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

As noted in the response to request ili} above, the Scientific Council will take a more
detailed look at the distribution of the biomass and abundance during its meeting in
September 1995, This study may enabie further commentary on the matters discussed on
this question.

Provide information in terms of yield-per-recruit and spawning biomass-per-recruit
on:

- the present harvest pattern particularly the current NAFO regulated mesh
size

- harvesting practices that delayed significant recruitment until 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 leve!
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
exploitaticn pattern for trawlers, given the manner in which trawls select and retain fish.
Current 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 cm. 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 o such
a fishery would be less than suggested by the calculations and the increase in yield
indicated above is an overastimate. The gain to the spawning stock biomass would be
approximately correct. :

Restricting the Greenland halibut fishery to deeper than 1 200 m should decrease the
proportion of small Greenland halibut in the catch, 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 Councll will not be able to answer this question in the foreseeable future, since a
sufficiently comprenhensive survey has not yet been established, However, as noted in the
response to request iii) the Scientific Council may be in a position fo provide further
information based on a study to ba presented at the Septembar 1995 meeting.
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Advise on appropriate changes in management of the fishery in 1995 and future years
that would minimize catches of the 1990 year-class while it is young and allow it to
make 25%, 50% or 75% of the contribution to future spawning biomass that it would
if none of it was caught at immature ages

The Scientific Council calculated the blomass of a recruit age 5 in 1995 reaching age 10
in the year 2 000, under the assumption that there would be no fishing on Greentand
halibut during this peried, and under the current exploitation pattern reduced by an overall
effort level. '

If it is assumed that management of the stock will be conducted under some systemn, such
as TAC and quota, which regulates fishing effort over alt age groups, TACs consistent with
the following effort reductions would be required to achieve the objectives indicated in the
request.

Relative Biomass age 10 Relative Effort

025 0.88
0.50 0.44
0.75 0.18

Thus, to ensure that the 1990 year-class at age 10 provides 75% of the spawning stock
biomass, it will be necessary tc impose TACs during the period 1995-99 which will bring
about a reduction of 82% in fishing effort on Greenland halibut. To ensure that the 1990
year-class provides 25% or 50% of the spawning stock biomass at age 10 requires
reductions in fishing effort of 12% and 56%, respectively.

At present, it is not possible to 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 options to rebuild the trawlable biomass in SA 2+3 and the percent
mature in the popuiation within 5 and 10 years to the approximate level of the mid-
1980s

The stock is believed to have changed its distripution between the early-1980s and early-
1990s. |t is therefore uncertain how the trawlable biomass observed in the Canadian
autumn 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 exampie, a ban on fighing for
Greenland halibut would eventually reestablish the biomass levels previously seen in 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 Dcc. 94/65), as well as in 1995, suggested that
American plaice distrioution 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 1200
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, 95/13). Thus, given their current distribution, one methad of reducing the by-catch
of American plaice in the Greenland halibut fishery would be to limit the amount of fighing
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shallower than 1 0C0 m in Div. 3LNO, particularly In the first half 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 iarge individuals are found in deeper water.

There appears to have been some directed fishing on this American plaice stock in 1994,
although the proportion of the catch taken from directed fishing relative to that taken as by-
catch 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 Greenland halibut will be examined in more detail during the Council
Meeting in September 1985, and their co-occurrence with American plaice should also be
examined in more detail at that time.

Denmark (on behalf of Greenland) made a special 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 recruitment variability to these areas

d} The impact from the ongoing fisheries in Subareas 2 and 3, on the stock
component in Subarea 1

Concerning a), no new data were available since Subarea OB was not surveyed in 1994
(see Appendix |[, STACFIS report, Greenland halibut Subarea 0+0iv. 1B-1F; and NAFC Sci.
Coun. Rep., 1994, p. 110).

Concerning b), 99% of the inshore 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 (llulissat, Uummannag and Upernavik)
but could nat calculate appropriate levels. The stocks in llulissat and Uummannaq are
overexploited. There are no biciogical data available pertaining to the inshore fisheries in
Div. 1B-1F.

Concerning ¢), the Scientific Council nated that little or no spawning seems to take place
in inshore areas in Div. OB. Data presented in 1994 (NAFO Sci. Coun., 1994, p. 102}
indicated that this alsc applies to the inshore stocks in Div. 1A for which no new information
was available this year. No recent information was available for the inshore stock
component in Div. 1B-1F. The recruitment levels seemed to be stable but no infermation
was available on the relation between the offshore recruitment and the recruitment to the
inshore areas.

Cancerning d). Greenland halibut in the Northwest Atlantic are considered to belong to a
single stock. The ongoing fishery in Subareas 2 and 3 probably affects the stock
component in Subarea 1, but no data were available that could guantify this effect.

. Denmark {Greenland) with the Concurrence of Canada Requested Advice on Harp and Hooded

Seals as follows:

Harp and Hooded 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 fong term under
varying options of age composition in the catch; ‘

advise on catch options in the NAFQO area;
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- *assessment 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 postponed to the September 1995 Scientific Council Meeting when

material presented at the 5-8 September 1895 Symposium would be reviewed.

The Scientific Council called a mesting of the Joint ICES/NAFO Warking Group on Harp and Hooded
Seais. This Group met at the Keddy's Dartmouth Inn, Dartmouth, 5-@ 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 @ June 1995,

Noting that the request for advice refers to the NAFO area, the Scientific Council reviewed the
Working Group report and the catch options presented below partain only to the Northwest Atlanitic
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).

The catch options are calculated as replacement yields. This is the catch which can be taken from

the populatior in 1996 with the object of retaining the population constant for the next year, after’

allowing for pup production.

i

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

- The Noarthwest Atlantic Stock (NAFO Subareas 0-4, mainly SA 0-3)
- The Greenland 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
Nortnwest Atlantic stock overlap with the other stocks 1o some extent during summer in Subarea 1
and in ICES Div. XIV, 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
leve!l as in the period 1989-92 (53 000-68 000}, following & low catch in 1993 (26 884). There were
no recent estimates of catches in the Canadian Arctic.

The recent catches of harp seals in Greenland were estimated to be about 45 000-55 000 annually,
which is an increase from the repcrted 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 was around 115 000 individuals. The best "scientific”
estimates of harp seal catches (in numbers) during 1970-94 are shown in the figure below.




45 SC 7-21 June

300

250

200

Catches ('000)
g

100

50

1970

1975 1980 1985 1930 1995

Year

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 overall pregnancy rate {the number of mature females pregnant in a sample regardless of age)
has dropped from 95% in the 1960s to approximately 70% in the 1990s. The timing of the decline
is not well known but likely to have started in the mid-1980s. The mean age at sexual maturity which
was 5.8 years in the mid-1950s, dropped 1o 4.6 years in the early-1980s and then increased to 5.4
years in the early-1990s.

Replacement Yields

Replacement yields under three different harvest scenarios are presented below. The critical
element was the proportion of pups in the harvest. The natural mortality of pups was unknown but
an upper Iimit of three times the natural montality of clder 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 catch was {he 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 simiiar to
the average seen in the last five years (57% pups).

To further illustrate the influence of the age composition of the catches, a calculation was dane
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 the young of the year will be parf of the catches in Greenland, but
was presented for compariscn with the other scenarios.
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The estimated 1896 harp seal replacement harvest (‘000 tons) are as follows:

Harvest regime . Replacement yield
% pups In the catch 1996
49 275
57 i 285
0 222

The estimated 1996 pepulation is 4.6 million under the assumption of natural mortality of 0.1 per year
based on an estimate of 4.5 milion in 1994.The mode! assumes that no density dependent changes
in the population are occurring; if natural mortality or vital parameters change, the estimates
provided here will be invalidated. Since changes in reproductive rates have been shown to 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 cristata) 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 XiVb)
- The Greenland Sea 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 Gatch options. The
present evidence suggests that the majority of northwest Atlantic hooded seats moult in the Denmark
Strait {ICES Div. XIVb), 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 8t. Lawrence {'Gulf'y and in the Davis Strait. The extent to which seals whelping in the three areas
mix is unknown. : N

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 Greenland 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 1893 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-1870s
and early-1980s.

The best "scientific’ estimates of hooded seal catches (in numbers) during 1970-84 are shown in
the figure below. :




Catches {'000)

47 SC 7-21 June

25

20

10—

o]
1970 1975 1680 1985 1990 1985
Year

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 obtained 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 1898
and ignores 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 moriality.

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 (NAFQ Sci. Coun, Rep., 1883) and M = 0.1 per
year was used for the simulgtions. The pup mortality was assumed to be three times the mortality
of older seals. Hunting mortality on older seals was assumed to be egual at all ages.

Replacement yields were estimated 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.

The estimated replacement yields {'000s) for three harvest regimes are as follows:

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 proportion 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 caiculation of replacement yields shouid
be carried out for each stock unit separately. Currently, the largest harvest occurs in Greenland
where seals from all areas are teken in unknown proportions.

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

Xl. OTHER MATTERS

There were no other matters considered at this mesting.

Xli. ADCPTION OF REPORTS

At its session on 21 June 1995, 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 repors were issued. The report of the Joint iICES/NAFO Working Group on Harp and Hooded
Seals will be issued as an SCS Document (SCS Doc. 95/16).

Xili. ADOPTION OF SCIENTIFIC COUNCIL REPORT

At its concluding session on 21 June 1995, the Council considered the draft report of this meeting. The
Report of the Scientific Council was adopted on the understanding that minor editorial changes would be done as
appropriate, before the report was issued.

XIV. ADJOURNMENT

The Chairman thanked the members of the Council for their hard work during this meeting and in particular
the Chairmen of the Standing Committees (C. A. Bishop, W. R. Bowering, W. B. Brodie and M. Stein) who guided their
Committees through the agendas. He further thanked the Secretariat for cantinued help and efforis. He further
thankad the Assistant Executive Secretary for his help. He extended special thanks to C. A. Bishop, who will retire
soon, for his contributions to NAFQ over the years. Wishing everybody a safe journey home, he closed the meeting.
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APPENDIX |. REPORT OF STANDING COMMITTEE CN FISHERIES
AND ENVIRONMENT (STACFEN)

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

The Commitiee met at the Keddy's Dartmouth inn at 9 Braemar Drive, Dartmouth, Nova Scotia, Canada, on

8 and 17 June, 1995, to consider environment-related topics and report on various matiers 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 1994
replaced the Environmental Subcommittee under STACFIS. He looked forward to werking with all members
to enhance the environmental studies within the NAFO Scientific Council.

Review of the Terms of Reference ¢f 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 recomimend to the Scientific Council policies and procedures for the collection,
compilation and dissemination of environmenta! information from oceanographic investigations,

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

c) to encourage and premote cooperation among Contracting Parties in scientific research designed
to fill the gaps in knowledge partaining to 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
(ACRSO), Bedford, Nova Sgotia. ACRSO is a non-profit agsociation which supports development of the
marine remote sensing community through cooperative work with industry, universities and government,

Or. Thomas provided a generai overview of the marine remote sensing field and the numerous opportunities
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, currenis) the spatial
and temporal resolution of the observations and some of the problems encountered (e.g. atmaspheric
corrections, ground truthing, cloud coverage). He also mentioned data accessability and the potential for

“increased data quantily in the future with the projected increase in the number of sateliites. He discussed

numerous applications of remote sensing using satellite imagery primarily from the NAFQ area. These
inciuded examiples 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 phytoplankion production. There is currently no colour sensor an a satellite in order to
detect plankton, but the SEAWIFFS saiellite which is scheduled to be launched in the beginning of 1996 will
have a colour sensor and is an improvement over pravious instruments. In particular, it will be able to
distinguish betwaen plankton and turbidity in the water which previcus sensors had difficulty with. During
the guestions following the talk, he noted that dstection of the distribution of some pelagic fish or mammals
that swim at, or break the surface, may be possible. Asked if sateliites 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 & very informative talk and feit that he had provided much food for

thought to the Committee regarding the use of remote sensing to address some of NAFO's environmental
issues.

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 workshap on computing abundance estimates from surveys. The Committee felt that such a workshop is
timely, given that surveys are now all that are available to obtain abundance estimates of several of the
important commercial groundfish species in the NAFQO 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 oceanographic stations collected 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 alt 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 cbtained through 1GOSS increased for the second year
in a row by nearly 1 000. :

b) Historical Data Holdings

Data from 5 589 oceanographic stations collected prior to 1994 were obtained during the vear,
down by approximately a factor of 5 cver those obtained during 1993-94, but similar to other
previous years.

c) Drift-buoy Data

A total of 88 drifi-buoy tracks were received by MEDS during 1994 representing 142 buoy months.
The total number of buoys was similar to 1993 (86) but the number of buoy monihs was aimost twice
that recorded in 1993, Plots of the bucy tracks by season were presented.

d) Wave Data

Over 90 000 wave spectra were processed in 1994, mosily from the permanent network of moored
wave buoys in the area.

e) Environmental Conditions

Owing to the improvement 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 nerthern shrimp (Pandalus borealis) at higher
latitudes and decreasing temperatures were reported from a study in the vicinity of lceland (SCR
Doc. 95/14). This study also found an inverse relationship between temperature and size at first
spawning.

Monrthly air temperature anamalies at three sites in Greenland and changes in the ice cover in the
northern North Atlantic were described (SCR Doc. 85/32). Extremely cold air temperatures {monthly
mean anomalies of up to -6K) were cbserved in winter off West Greenland while above normal air
temperatures persisted in the summer at Egedesminde, but were near normal at Nuuk. Simitar cold
conditions in winter were observed last year and during most of the previous decade. The cold
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winter was responsitle 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
alr temperature was 1K warmer than 1994, On the east coast of Greenland, at Angmagssalik,
temperatures were near normal except for below normal conditions in January, October and
December. Examination of the long-term seasonal trends showed maximum variability and cooling
since the 19603 during winter {January-March). In contrast, the autumn (Cctober-December)
temperatures were warmer-than-normai at Nuuk, showed delayed cooling through into the 1380s
before declining below normal. in spite of the cold air in winter around West Greenland, ice cover
was not extensive in 1994. Maximum ice extent occurred in February with mare ice than normal
occurring in the vicinity of Nuuk and in the Jutianehaab 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 Fylla 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 a!so described (SCR Doc. 95/24). The near
surface temperatures showed seascnal atmospheric heating and cooling with maximum
temperatures in August except off Cape Farewell where they appeared in September. Waters below
50 m peaked 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 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 resigual current.

A northward velocity of approximately 0.16 mfsec was estimated from the timing of the salinity
minirna along the coast, which closely maiched 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 o determine variability in the cold intermediate layer (CIL) during the summer and
autumn periods in relation to the long-term average {SCR Doc. 95/33). The summertime area of the
CIL across the Newfoundiand 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 (subzero temperatures) has been slowly decreasing since
1991. A significant scuth to north temperature gradiant (warmer in the north) within the CIL was
believed to be a result of the insulating sffect of the winter ice cover.

Russian scientists reported the results of oceancgraphic observations taken at a total of 102 stations
on the Grand Banks during June and July of 1994 (SCS Doc. 95/4). 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 Bark. The latter had above normal bottom temperatures, whereas in the northern
Grand Bank area they were helow normal. Near-bottom salinities were generally below normal over
the entire Grand Bank. Boftom 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 ¢n the Hamilton Bank Section (8-A) and witch flounder biomass in Div. 3L from
Russian surveys over the period 1980-1994. Using near-bottem temperatures within each division
and smoothing the data, correlations accounting for greater than 57% of the variance in blomass
were found. However, the reiationship 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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A Russian study on peossible 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 o the Committee what mechanisms the authors
were proposing to relate the Gulf Stream to the changes in cod recruitment. It was requested that
the Committee’s concerns be conveyed to the authars with the suggestion to resubmit the paper
-in a more clearly written and concise form at a future meeting.

c) 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 5 years, $S3Ts have generally been on the rise. Also in 1994 the
shelffsiope 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 associations, it was concliuded
that 1994 was favourable to a fishery on silver hake and squid aggregations but unfavourable to
hake spawning. Studies were also carried out on data collected during June-July of 1990 from
environmental and silver hake surveys. The near-bottom temperature, salinity, nutrients, circulation
and zooplankton were compared to silver hake catch distributions. Surveys confirmed that the
feeding and prespawning silver hake were on the warm side of the shelffslope front.

Monthly monitoring of surface and bottom temperatures on a transect across the Middle Atlantic
Bight showed generally warmer-than-normal surface conditions but cooler-than-normal near-bottom
temperatures (SCR Doc. 95/15). Above-normal surface temperatures were also found in the Gulf 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 metecrological data sets as
well as summarizeg results from available research documents. Highlights not covered in Section 6 are listed
below.

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

b) 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.

c) 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,

dj Below 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 summer, however, the sun‘ace waters had increased upwards of 2K above
normal.

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

e) The CIL temperatures in the Gulf of St. Lawrence were welt below normal continuing the trend of the
past decade. Also larger areas of the Magdalen Shailows 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 normat 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 50-100 m depth range over the Scotian Shelf and in the deep waters
of the northeastern Scotian Shelf. The niegative anomalies in some regions were near to those
recorded in the 1960s. The decline in temperature had begun in the mid- to iate-1980s 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 35Ts and deep hydrographic stations. 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.

)] The Shelf/Slope front and the Gulf Stream were both north of their iong-term mean locations and
large numbers of Gulf Stream rings were observed.

National Representatives

No changes were reported to the national representatives responsible for submitting oceanagraphic data to
MEDS. The representatives are: G. Glenn (Canada}, R. Doringuez (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/NAFQ 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 reparted that the 3-year program
that was funded in 1994 was now underway. He reported on data from the Labrador Sea that have been
extracted from the German Oceanographic Data Centre. It showed streng cooling and freshening of the deep
waters during the early-1970s with maximum changes on the western side of the Labrador Sea These data
wil! s00n 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
|. OPENING

The Committee met at the Keddy's Cartmouth Inn, 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 provisicn
of scientific advice on certaln finfish and invertebrate marine stocks. Representatives from Canada, Cuba, Denmark
(in respact of the Faroe Islands and Greentand), 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.

Il. 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 questicns
relating to catch estimates. '

Various estimates of national catches in 1994 in the NAFO 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 following decisions were made concerning
these catches, for use in the STACFIS June 1935 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.

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

- Use other sources of information 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 NAFC Regulatory Area for all greundfish 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 should be taken
-before the June 1896 Meeting of the Scientific Council to explain these discrepancies, such as abtaining
species composition of catches labelled as '"OTHERS", and by checking on the availability of independent
data on fish production ar fish sale. STACFIS noted with concern that the annual process of compiling
catches by species, country and area continues to be difficult and time-consuming, and still produces scme
estimates which have a considerable degree of uncertainty.
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Table 1. Estimates of catches in the NAFQ Regulatory Area in Subarea 3 in 1994, for use
in STACFIS stock assessments of June 1995,

Species Area Totals
Cod aL ] 144% .
3M 32 255
3N 482
3C 19
3NO 2702
TOTAL 36 398
Redfish 3L 893
N 3829
: 3LN 6 974
30 3 898
3M 11 315
TOTAL 22 187
American plaice L 1069
3N 4 209
30 270
3LNO 7 378
3M 669
TOTAL B 047
Yellowtail flounder 3L 0
3N 719
30 ) C.
3LNO - 2069
3M 7 0
TOTAL 2 069
Witch flounder 3L 360
3N 1066
30 53
3NO 1119
aM : 31
TOTAL 1510
Greenland halitbut 3L 18 246
3N 12 451
30 4 041
3NC 17 468
3M 9 317
TOTAL 45 031

Total catches do not include skate or “other species”.

" W. 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 Dagc, 94/84, 95/2, 9, 12, 46, 60)

a)

b)

Introduction

In the 1994 assessment of the stock STACFIS was unable to determine the absolute stock leve!
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 biologicai data and abundance indices relative to the status
of the stock were considered and the results are summarized in this report under various headings.

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 peried 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 werg about 230 000 tons. With the
subseqguent stock decline catches were reduced to 44 000 tons in 1892 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 1894 catch totalled about 1 800
tons and was taken mainly in Civ. 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 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Fixed Gear Catch 80 72 7% 101 103 113 80 12 gt 13

Offshore Catch 151 179 156 168 151 106 90 a2 o' o5

Total Catch 231 252 235 269 253 219 150 44 11" 18!

TAC 266 266 256 266 235 199 190 120° 4 4 4
Provisional.

1

2 Canadian surveillance estimate was 111.

% Fishery closed by EU in June 1992

4 Moratorium on Canadian fishing became effective in July 1992,
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Fig. 1. Cod in Div. 2J+3KL: inshore and offshore 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 1o late-1860s the oceanic conditions in the
Newfoundland region have been characterized by three coid periods; early-1970s, mid-1980s and
the early-1990s. During 1991 the total heat content of the water column was the lowest ever
recorded on the Newfoundiand Shelf. These cold episcdes 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
axtent and last langer than normal off northern Newioundiand and southern Labrador, although ice
conditions off southern 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 column and incraased to 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. 2J)
and the Grand Bank (Div. 3L). The July-August upper layer (0-50 m) was fresher than normal in
1994,

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

componerits has long been suspected. Most attempts to distinguish individual compenents have
been complicated because of extensive annual migrations undertaken within the stock, particularly

. the inshore-offshare migration,

Recent research with micro-satellite DMNA and biood antifreeze protein levels have indicated that cod
overwintering in a deep water bay in Div. 3L were genetically distinguishable from cod overwintering
offshore along the shelf-break of the Grand Bank (Div. 3L). This difference occurred even though
cod from the two areas intermingle during maost of summer and autumn as a resuit of the inshore
feeding migration by offshore individuals,
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Similar analyses to determine differences between offshore components 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)

Temporal changes

A more southerly distribution of cod, three years of age and older has been reporned
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 ocean climate
conditions; 2) it was a direct result of the more southerly distribution of capelin; 3) the
changing pattern in distribution was actually not a ‘shift' but a result of high fishing mortality
in the northern areas; 4) it was a combination of fishing mortality and ocean climate factors.

Recent work examining fishing mortality 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 late-1980s and early-1990s with which to make
a similar comparison. Higher fishing mortality in mere nartherly areas was consistent with
the hypotheses stated above. The lack of comparable data from Div. 2J and the
observation that cod straddled the Div. 3K/3L border during the late-1980s limited 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 1980-82, compared to
1983-89 and 1993. These results were consistent with the hypothesis that there was an
increase in local density during 1990-92, in asscciation with the decline 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 19894,

Distributional studies in 1994

Acoustic data were collected in dune 1994 from four specific areas, ranging from northern
Div. 3L in the south to Hawke Charnel (Div. 2J) in the north. Cod densities were very low
compared to observations made during previous spring acoustic sampling. Although
densities were similar in the north and south, it was the first year that the northern area had
been included in this accustic survey, and it was noted that the results represent partial
coverage for the stock area. Cod were in poorgst condition {K,) in the southern 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
enly found adult ced only in the north (southern Div. 2J). Comparisons to previous surveys
were 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, Pefagic 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
common in the early-1980s.
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A comparison of population concentration with population size {from autumn surveys)
demonstrated that the spatial distribution of cod began ‘¢ contract systematically from
1987 through to 1990, with no change in pepulation 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 cccurred
initially independent of the population-abundance. The lack of spatial concentration in 1994
appeared to reflect that there were no aggregaticns of cod remaining within the survey
area.

iv) Juvenile cod

Juvenile cod surveys conducted 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 to
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 more
abundant offshore than in 1993, Demmersal sampling in the late-autumn of 1994 did not
samp'e 0-group ced on the bottom offshore. It was not possible to ascertain if the pelagic
juvenile cod sampled offshore in 1994 migrated inshore or remained 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 1993 demonstrated that O-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 indicated that both males and females have shown
an increasing proportion 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 ail Divisions.

Micro-otolith age determinaticn 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 1984. This observation contrasted
with samples from 1992 and 1993 which demonstrated that successful spawning cccurred primarily
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 extent in Div.
3K. There was no apparent decline in Div. 3L. This pattern was supported by estimates of the overall
level of feeding of cod during the same time pericd, 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 preportion 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 framework, it was concluded that the decrease in recruitment and growth
over the 1980s played a major rcle in the stock decline.

The rate of population growth of Atlantic ced 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 1992 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 Mortality

A histary 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-1980s and early-1990s 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 components 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 and appeared o 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 bicmass from the research survey indicated: 1) that
the fishing mortality from the very limited food fishery in recent years and offshore international catch
was significant, and 2) the high fishing mortalities estimated for the early-1990s by other methods,
were not abserved.

Natural Mortality

An analysis was presented which suggested that the drastic stock deciine 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 severa; questions could not be answered relative to some of the model:
parameters. This included, the method used to obtain the regularization parameter inciuding the
derivaticn 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, squid and varicus fish, including cod
itsetf (cannibalism), but the non-numan 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-was now estimated to number about 4.5 million. Although cod has been
determined to be a minor compenent (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 amang capelin, Arciic cod, cod and seals may be complex. Capelin is consumed by
the other three species. Arctlic cod is consumed by seals and cod. Cod is consumed by seals and
by larger cod. In addition, capelin, Arctic cod and juvenile cod have similar food reguirements, so
there is potential for competition among them.
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k)

m)

Feeding

The temporal pattern of change in stomach contents of cod has varied by Division. In Div. 2J, the
average quantity of capelin in stomachs was nil or low during 1991-94, reflacting the absence or
low abundance of capelin in Div. 2J as determined during acoustic surveys. The condition (somatic
and liver indices) of the few cod remaining in Div. 2J also declined in 1991 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 retatively high in 1993,
but the quantity of capelin declined in 1994. There was no corresponding decline in somatic

~ condition. In Biv. 3L, neither stomach contents nor secmatic condition declined in 1993 and 1994,

Changes in Co-occurring Groundfish‘Species

Witch flounder biomass estimates from Div. 2J+3KL have declined from 45 000 tons in 1983-84 to
an ali time low of 800 tons in 1994, American plaice biomass from Div. 2J+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 12in 1993, Age compositions 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 1881, and further to 14 from 1986-92.

The declining biomass trends in these two species in Div. 2J+3K could not be explained by the -
remaovals from the commercial fishery. The ratio of annual catch/survey biomass, a proxy for
exploitation rate, never exceeded 9% for American plaice. The situation was 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 were similarities in the abundance and distribution patterns of cod, American plaice, and
witch flounder. All have shown deciining trends aver 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.

Recruitment Trends

Recruitment to fishable sizes (approximately age 3) was compared using research surveys and
reconstructicn 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 replacemant
levels in the early-1980s. The recruitment required to replace spawner stock rese during this period
due to increased fishing mortality and declining weights-at-age.

Abundance estimates from the autumn survey declined 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 ciasses due to weak year-classes in 1990-1892. The catch rates ot 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 sirength. 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 commercial capelin traps.

The 1994 year-class appeared to be stro'nger than the 1993 and 1992 year-classes, based on

_ several of the indices al age 0+. The 1993 year-class also appeared o be stronger than the 1992

year-classg, based on indices at age 0+ and at age 1+. 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
reflected in the annual autumn biomass survey. The beach seine survey was considered 1o be a
reliable indicator of relative cohort strength, with precision similar to that of the autumn research
survey. The precision of the other indices needs further evaluation,
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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 was 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 reports of ‘good' catch rates comparable to that experienced
in the years prior to 1992, The June 1994 acoustic survey had no large catches comparable to those
obtained during 1990-93 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. Cod in Div. 2J+3KL: biomass estimates from surveys.

Summary

The Div. 2J+3KL cod 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
occurred athough catches have been much reduced. The majority of the catch since the
maoratorium 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 martality,
and increased predation, Although water temperatures were anomalously low during the early-
1990s, there are indications of a return to more ncrmal conditions. Analysis of tagging concluded,
as did previous results from VPA anralysis, that fishing mortality in the late-1980s and early-1990s
was high, assuming a constant rate of natural mortality. Since the moratorium, fishing maortality would
have been reduced in the offshore areas as catches were very smali. By-catch mortality of cod in
the northern shrimp fishery declined from 1992-84 with the introduction of the Nordmore grate. Harp
seal numbers have increased substantially since the early-1980s and their consumption of cod as
wall as other fish species has increased. '
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Since 1990-91 cod have shown an increasing proportion mature at younger ages with the proportion
for 1994 being the highest in the time serigs. This may be & response to popuiation 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 (revised), 75, 77; SCS Doc. 95/13, 15)

a) Introduction

i) Description of the fishery

The cod fishery on Flemish Cap has traditionally been a directed fishery by Portuguese
trawlers 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
a8 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 intreduced, 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 regularty
expressed its concern about the reliability of the reported catches in the period. 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 tons) are as follows:

1985 1986 1987 1888 1989 19390 191 1992 1993 1994 1985
TAC 13 13 13 Q Q ¢} 13 13 13 1 11
Catch 14 15 11 20" 48" 41" 16 252 1g'2  3p'?
T Includes estimates of misreported catches and catches of non-Contracting Parties.
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Fig. 4. Cod in Div. 3M: catches and TACs.



65 STACFIS 7-21 June

Input Data

)

i

Commercial fishery data

Sampiing cata for 1994 were available for Portuguese trawlers and gilinetters and Spanish
pair-trawlers, Samples were selected from the whole catch before it was sorted and
discarding cccurred. Trawler catches were dominated by the 1890 and 1991 year-classes
as were pair-irawl catches. Gillnetter fleet caiches were dominated by 1990 and 1989
year-classes.

Catch rates

Catch-rate data from Spanish pair-trawlers for 1893 and 1994 were not representative due
to the small amount of data available. Twa 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 traw!
surveys conducted by USSR/Russia from 1977 to 1993 (Fig. 5), with concurrent acoustic
surveys from 1985 onwards. The estimates of trawiable biomass showed a maximum level
of 37 00C tons in 1989, a decling to 3 900 tons in 1990 and an increase to 13 000 tons in
1993, Thare were no comparable surveys in 1992 and 1994,
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Fig. 5. Ced in Div. 3M: tota! biomass estimates from surveys.

Stratified-random bottom trawl surveys were conducted by the EU from 1988 to 1984, 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 Q00 tons.

The maximum stock biomass in 1983 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 atiriouted to the coniribution of the relatively
abundant year-classes of 1990 and 1991 which constituted 83% of the total biomass in the
1993 EU survey. These year-classes constituted 93% of the total biomass in the 1994 EU
survay.




STACFIS 7-21 June . 66

c)

d)

Estimation of Parameters

A sequential population analysis was carried out for ages 1 to 8+ and years 1988 to 1994. Catch-in-
number data correspond to the revised estimates of total annual catch.

Natural mortality was set at 0.2. The partial recrultment-at-age vector was determined by the
Extended Survivars 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
Partuguese trawlers from 198810 1994 for the tuning process were also considered. However, it was
observed that the weight atiributed 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 runs
performed.

Assessment Results
STACFIS stressed that because of uncertainties associated with the input catch-at-age data and the
fit of the Extended Survivars model, the results of the analysis can only be used to infer trends in

biomass and fishing mortaiity and at present, could not be used as a basis for any catch prediction.

Estimated fishing mortality was very high, exceeding 1 in more recent years, which was consistent
with estimates from previous analysis (Fig. ).
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Fig. 8. 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
1994 seemed 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-ciasses, 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 generaily 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
indicated that age 4 fish were mature in 1994. The increase of the spawning capacity of the stock
was interpreted as a reacticon of the population 1o the decline of the adult stock.
Ceod in Divisions 3N and 30 (SCR Doc. 85/55, 70; SCS Doc. 95/13)
a) Introduction )
}] Description of fishery
Nominal caiches increased during the late-1850s and early-1960s, reaching a peak of
about 227 000 tons in 1967, and subsequently declined to lows of 8 728 tons in 1993 and
12 561 tons in 1992 (Fig. 7).

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

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Recommended TAC- ' Same as agreed :
.Agreed TAC 33 33 40 25 186 136 136 102 6 0
Reported Catches 51 42 43 33 18 17 101" 9 19
Non-reported Catches - - - - 11 12 25 07 08
Total Landings 51 42 43 33 29 29 128" @7 a7
' Provisional.
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Fig. 7. Codin Div. 3NO: catches and TACs.

From 1979 to 1991 catches have ranged from 20 Q00 to 50 000 tons. The continued
reduction in recommended TAC levels have contributed to reduced catches in recent years
te a level of abcut 10 000 tons in 1993. Directed fisheries on this stock ceased about 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 obtained about 47 tons.

b) Input Data
] Commercial fishery data

Catch rates. The Portuguese otter trawl catch rates declined from 1890 to 1992 consistent
with the impact of low recruitment levels during the mid to late-1980s. There was an
increase n 1993 as a resuit 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 gstimate of total removals-at-age were obtained from these data. The 1989 and 1980
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 1894 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 1873-85 with
the exception of 1974 and 1983. Surveys prior to 1991 generally had a maximum depth
of 366 m. For 1991-95 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,
Ancther sharp increase occurred in 1987 but survey biomass then declined untii 1992
when it was the lowest observed since 1982. Estimates of the Div. 3NO biomass in 1993
increased to about 74 000 tons. The 1994 and 1995 biomass estimates 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 abuncance 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 1894 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-ciasses (ages 6 to 11
in 1994) were among the lowast observed in the time series. The dominant ages in the
1994 survey were 4 and 5 (the 1990 and 1989 year-classes).

Additional stratified-random surveys have been conducted by Canada during autumn in
1990-24 with 731 m being the maximum depth in 1993 and 1994. Biomass and aburdance
estimates for Div. 3NO declined from 1991 to 1994 (Fig. 9). The 1989 year-class was
abundant in the 1991 and 1992 surveys but declined drastically in 1993 and further in
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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-September 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 1989 to 1991 but have since generally declined. The decline
indicated a substantial reduction in the abundance of the 1989 and 1280 year-classes.

A stratified-random survey conducted by FU-Sgpain in May of 1995, only in the Regulaiory
Area 1o a maximum depth of 731 m, estimated cod biomass 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 RV 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. |t 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 vary high relative o previous surveys and had large variances
associated with their estimates. The low biomass and abundance from the 1984 and 1985
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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 generaily indicated a better fit when the
1993 data were omitted from the analys’s.

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

d) Assessment Results
Population 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 1989 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 7-1C) has declined since 1991, whereas fishing
mortality (F) 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 10 be much weaker than previously estimated.
Survey data suggest that year-classes since 1990 may be weak.,
4, Redfish in Subarea 1 (SCR Doc. 95/3, 4, 23; SCS Doc. 95/8, 12, 14)
a) Introduction

Historically, redfish were taken mainly as by-catch .in the trawl fisheries for cod and shrimp.
Landings were considered to be almost exclusively golden redfish (Sebastes marinus L.) untii 1986.
Itis believed that subsequently the portion of beaked redfish (Sebastes mentella Travin) represented
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- in the catches increased, and since 1991, the majority of redfish catches are considered to be
peaked redfish. In 1977, total reported catches peaked at 31 000 tons (Fig. 11). Buring 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 lavel of 5 000 tons due to a reduction of effort directed to cod by
trawlers of the EU-Germany flest. However, occasionally in this period, a direcied 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 {ishery in 1987, catches decreased further to 1 200 tons, and
remained at that low level in spite of increased effort by trawlers from Greeniand 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 some but not all discards):

1885 1986 1987 1988 1989 1990 1991 1992 1893 1994

Catch 4 5 1 1 1 0.4 0.3 0.3’ 0.8' 1!

" Provisional

30
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Catch ('000 tons)
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1117 tons
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Year
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Fig. 11. Redfish in Subarea 1: catches

b) 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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Research survey data

EU-Germany groundfish survey. Annual abundance and biomass indices were derived
from stratified-random bottom traw! 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 ¢m)
decreased continuously in abundance and biomass by 99% (Fig. 12). Estimates for beaked
redfish (217 cm} 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 1988, 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 217 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 0, 1 and 2 years.

Greenland-Japan groundfish survey. Since 1987, cooperative trawi 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
randem bottom trawl survey was carried out. As usual, beaked redfish was mainly caught
at depths less than 600 m. The biomass index in 1994 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.

c) Assessment Resuits
In view of dramatic declines in survey abundance and biomass indices of golden and beaked
redfish (217 cm) to an extremely low level along with significant reduction in fish sizes, STACFIS
concluded that ooth stocks are severely depleted. 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.

5, Redfish in Division 3M (SCR Dcc. 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), goiden redfish (Sebastes marinus) and Acadian redfish (Sebastes fasciatus).
The term beaked redfish is used for S mentelia and S, fasciatus combined. Because of the
difficulties with identification and separation, all three species are reported together under redfish
in the commercial fishery.

i) Description of the fishery

Directed fishing on redfish in Div. 3M in 1894 was mainly conducted by non-Contracting
Parties, Russia and EU-Pertugal. This was a change in comparison to 1993 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 cemparisan 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 Portuguase trawler and gillnet fleets aperated from January to October on Flemish Cap
with about 40% less effort in the trawl fishery and 10% less effort in the gillnet 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 nat fish on Flemish Cap. The Japanese
redfish fishery was conducted during winter 93/94 and spring 1894. Except for a few
Portuguese gillnetters mostly bottem trawls were used.
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The non-Contracting Party fishery was as
Japanese and Baltic States fisheries were

sumed to be directed at redfish.The Russian,
also directed at redfish. Because of good cod

catches, 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.

Catches

Catches wers double the TAC in 1987 and

were about three times higher in 1989 (Fig. 14).

In the pericd from 1991 tc 1993 catches were at the TAC level, ang in 1994 were

substantially less than the TAC. Due to

uncertainty in the amount of unreported and

misreported catches, a range of 9 000 tons to 17 000 tons for reaiistic catches was likely.

Recent catches (‘000 tons) and TACs are

as follows:

1985 1986 1887 1988

1989

1990 1991 1992 1693 1994 1995

TAC 20 20 20 20 20
Catch 20 29 44 23 58!

50 50 43 30 26 26
81! a8 437 29’2 qq12

T 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-
Cantracting 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 caiches covered by the samples in 1994 was estimated

‘at about 4 000 tons out of the 11 315 tons estimated total catch.
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For S. mentella the Portuguese traw! catches showed a mode for males at 26 cm and two
modes for females at 22 cm and 27 cm. The respective age compositions implied ages 7
and 8 as dominant.

Gillnet catches of 5. mentella were dominated, for both males and femnales, by a relatively
large range of lengths between 31 cm and 45 cm, with a2 mede at 39 cm corresponding
to 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 1993 to 1994
{mean length by about 1.5 cm).

Catches of S. marinus by the traw! fishery were dominated by fish with a large range of
lengths, between 26-37 ¢cm for males and 24-47 cm for females, correspending 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-trawl fishery, two modes at about 17 to 20 cm and at
about 35 cm were 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 anly on a few samples, which was reflected
in a large standard error and led to the conclusion that changes in CPUE from 1993 to
1994 may not be significant. However, the trends in the time series of the Partuguese
CPUE and the EU bottom trawl survey generally agreed.

Concerns were expressed in using CPUE as an indicator of sicck status, especially for
redfish. There were only a few fleets operating on Flemish Cap which regularly targeted
redfish. Most of the fleeis fished redfish as an alternative when cod was less plentiful or
cod quotas were restrictive. A greater proportion of redfish catch would be taken as by-
catch when cod fishing became more profitable. Alse the vertical distribution of redfish .
varies widely in space and time, and thereforg the availability of this species to the bottom
trawi and gillnets which are mestly 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 were 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 informaticn 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 £l conducted & botiom 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 1982 1983 1994

Russia
Bottomn 185 132 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 1994 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 5. mentefia biomass. Fish of age 8 dominated
the golden redfish stock and the beaked redfish biomass was dominated by age group 5.
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The sudden increase of the golden redfish biomass, which was rot due to juvenites,
proved 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 avaitable from a Japanese despwater 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 estimateda the trawlable biomass of the redfish stocks 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 bicmass was higner in 1994 (26%) than in 1989 (17%) and 1990 (14%). There
was little 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. Redfish 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 Mesting,
provisional data from Canadian abservers 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 if STACFIS
is to evaluate the effectiveness of separator grates currently in use in the shrimp fishery. STACFIS
therefare strongly recommended that relevant data on by-catch of small redfish in the shrimp
fisheries on Flemish Cap in 1994 and 1985 should be made available prior to the Scientific Council
meeting in June 1996.
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8. Redfish in Divisions 3L and 3N (SCR Doc. 95/13, 48, 51, 55; SCS Doc. 95/4, 13)

a)

b)

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
tors, 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 tong and 7 500 tons
for 1994.

In the early-1980s the former USSR, Cuba and Canada were the primary fleats directing for redfish
in what was essentially a trawler fishery. The expansion of 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 1990s a considerable
amount of activity has occurred in the '‘Beothuk Knoll' area which is socuthwest of the Flemish Cap
at the Div, 3M, Div. 3L and Div. 3N border. Howeaver, in 1993 and 1994, fishing activity increased
in the southwest portion of Div. 3N. In 1894 fleets from the Baltic countries returned home early in
the year because of a relatively poor fishery in the area of the Beothuk Knoil.

From 1980 to 1990 the TAC each year for this stock had been 25 000 tons. The TAC was reduced
to 14 000 tors for 1991 and has been at that level to 1985. 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 1980 1991 1892 1993 1804 1995

TAC »5 95 25 25 25 25 4 14 14 14 14
Catch 29 43 791 53! a4l 29! zg! 2712 23123 7123

1 Includes catch estimated by STACFIS.
2 provisional,
3 STACFIS could nat precisely estimale the catch (see text for explanation).

Input Data
i) Commercial fishery data

A catch-rate database with effort measured in hours fished and ancther with effort
measured in days fished were standardized for each Division separately using a
multiplicative model. In previous assessments the data available from NAFO Statistical
Bulietins were supplemented with Poriuguese observed data because of possible
confounding with directed effort of other target species. The current analyses examined the
NAFO data and the cbserved data separately.

As In the past indices using the NAFQ data were not considered reflective of year to year
changes in population abundance (see NARO Sci. Coun. Rep, 1983, p. 70), although they
may be indicative of trends over longer periods of time. There were inclications of decline
beginning from the early- lo mid-1980s in all derived indices for Div. 3L and Div. 3N. The
large increase in 1992 in both Div. 3L series was difficult 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 gracually

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.
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.

Limited sampling from the 1994 Portuguese fishery in Div. 3L (SCS Doc. 95/13) suggested
males 24 ¢m-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 for {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 cm 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 19982 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
was likely due to seasonal changes in catchabllity or distribution rather than real changes
in population abundance. The interpretation of these data in terms of year to year trends
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was difficult. Nevertheless, the average trawlable biomass over the 1891-94 period was
about 16 000 tons. A preliminary estimate fram the spring 1995 survey was about 1 300
tons.

The possibility of a relationship betwaen redfish in Div. 30 and Div. 3LN was revisited. It
was reported that Canadian spring and autumn surveys also covered Div. 30 but that the
pattern of results may not account for the fluctuations observed in Div. 3N, STACFIS
concluded that a further look 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. 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.

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 1989-90 estimates which are the lowest in the time series. The
trawlable biomass estimate for Div. 3L derived from the 1994 survey was abbout 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 1991 but this was highly influenced by the
catch in ene stratum which accounted for 70% of the biomass but only represents about
9% of the area surveyed. There was no survey conducted in 1994 in Div. 3N,

Canada has conducied deepwater surveys in Div. 3L in the summer of 1991 and winters.
of 1994 and 1995 (SCR Doc. 95/51). Very few redfish were caught in depths greater than

750 m. Trawiable biomass estimates from the three surveys ranged from 600 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 despwater survey was conducted by Japan from March-April 1895 in Div. 3L in the
depth range 732 m-1 280 m which utilized a trawl with an unlined 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
setection was not random.

Recruitment

l.ength and age distributions from Canadian surveys in Div. 3. indicated there has been
relatively poor recruitment since the early-1980s. The 1994 spring and autumn survey
catches were dominated by 25 ¢cm-31 cm fish corresponding to the year-classes that were
born in the early-1280s. Length frequencies and age distributions from the Div. 3N
Canadian surveys from 1991-93 showed different distributions compared with Div. 3L for
each corresponding seasonal survey, consistently being composed of size groups that
were much smaller. There was a refatively 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 1984 survey at about 19 cm. Given the variability in the survey estimates the
magnitude of this recruitment could not be determined. However, there was na sign of any
year-classes subsequent to this from the surveys.

Length distributions in terms of percent at length from the 1894 Russian survey of Div. 3L
(SCR Doc. 95/13) indicated the bulk of the research catch occurred from 24 ¢cm-29 cm.
There was a mode which occurred at 19 em 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
1982 suggest that fish greater than 32 ¢cm were much less represented in the size
distribution since 1991,
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Assessment Results

It was not possible to provide an estimate of the absolute size of the stock in Div, 3LN. The results
from Canadian spring and autumn surveys suggested trawlable biomass has been low in Div, 3L
since 1991 relative to the late-1970s to mid-1980s. The situation in Div. 3N based on the Canadian
surveys was unclear because of large seasonal fluctuations, however, trawlable biomass has
averaged 16 000 tons since 1991 which was about three times the average trawlable biomass
estimate based on Canadian Div. 3L surveys since 1992 (5 000 tons). Russian bottom traw! 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 showed much variability. Although some of
the changes in mean catch rate between some years were too dramatic to be solely the result of
changes in population abundance, there were indications of decline from the mid-1980s to 1990 in
all the derived indices. This corresponded to a period when some of the largest catches historically
were taken and probably generated high fishing mortalities.

In summary, the resource in Div. 3L appears to be very low with no sign of good recruitment, The
Div. 3N portion contains a recruiting component of unknown abundance that may already be
recruiting to some fleet sectors. Despite this there is na sign in the research surveys of any good
year classes to follow.

Future Studies

The Committee was informed that within Canada there hag been a working group formed to address
guestions 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
pravious outstanding recommendation regarding the integrity of Div. 3LN as a separate
management unit from Div. 30 (see NAFG Sci. Coun. Rep, 1894, p. 78). STACHS considers this
issue impoertant and necessary 1o 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 was conducted primarily by large Cuban and Russian Federation otter 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 line (SMGL). Since 1990, allocations have been made to Canadian
companies which have entered intc 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 37 003 tons in 1977 to 31 000 tons in 1988. 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 iate 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 harvesied from a TAC of 30 000 tens.

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

1985 1986 1987 1988 1889 1980 1991 1992 1993 1994 1995

TAC 100 300 100 120 135 135 100 105 88 30 80
Catch 75 83 62 T4 N 69 68 322 2¢? 82

' Projected catch at F,, was 75 000 tons; 11 000 additional tons were allocated by Canada in the knowledge
that not all allocations would be fully harvested.
2 Provisional.
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Fig. 17. Silver hake in Div. 4VWX: catches and TACs.

The 1994 fishery commenced in the last week of April, and finished in mid-Jduly. In 1994 Canada
implemented regulatory changes to minimize cod, haddock and pollock 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. Cbserved catch rates were generally
poor compared to levels seen between 1985-89, at approximately the same levels seen in 1982 and

1993.

Input Data

)

Commercial fishery data

Catch rates. Catch and effort data from the commercial fishery were analyzed using a
muttiplicative model 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 guantify the effects of the modifications to the 1994 fishing regulations, position
relative to the new line and presencefabsence of a separaior grate were added to the
model. Country, Division, month, and year had a significant effect in the model, while
fishing location and presence of a separator grate did-not. STACFIS axpressed concern
that for silver 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. 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 frem the commercial fishery and an age-length
key constructed from Canadian ageing data. For 1921 to 1993 a combined Canada/Russia
age-length key was used in calculating removals-al-age, but it was not possible to continue
this approach, as no commercial samples were collecied 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
caleulated using monthly 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. '

Standardized CPUE (tons/hr)
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Fig. 18. Silver hake in Div. 4VWX: standardized catch rates.

ii) Research survey data

The sur\}ey results indicated a continual decline 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 slightty.
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Fig. 19. Silver hake in Div. 4VWX: survey biomass and abundance.
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The July survey in 1893 indicated the 1992 year-class at age 1 was above average.
However, in 1994 this cohort appeared below average af age 2. The 1990 and 1991 year-
classes were of average strength in size at age 3 and 4, respeciively. The 1994 0-group
survey showed the 1994 year-class to be below average.

Biolegical studies

In the last review of stock status for silver hake in Div. 4VWX, it was noted that mean
weight-at-age and length had shown a decreasing trend in recent years (SCR Doc. 84/32}.
Preliminary investigations of possible causes for decline concluded that the low length-
weight parameters derived from the 1893 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 far catch projection.

STACFIS reviewed an analysis which examined size-at-age and weight-at-length for the
1983-84 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 smail 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 1883-94 appeared to follow
a logical progression with high abundance at length and age in one 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 lengths 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 most of the length range, although 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 propeortion of post-spawning fishes since 1991, This
would imply that more fish had completed spawning prior to the survey in the recent parn
of the time series and that the contribution of the gonad to total weight had therefore
decreased. Information 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
smalier modal lengths in the length frequency and age data matched the length modes
with good correlation. The decrease in mean length appears to 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-length.

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 results were 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 ot 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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8)

pattern. High negative residuals were noted for the 1877 and 1978 July research vessel and CPUE
indices, s0 these years were removed from the analysis. Population analysis was then conducted
using three techniques - 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 catch-at-age (ages 1-9, 1979-94) and a juvenile index
{0-group, 1981-94 except 1992) were used for tuning in each analysis. A dome-shaped partial
recrultment pattern was used in the analysis, and M was set at 0.4.

The analysis using the bias correcting ADAPT framework appeared ‘o reduce the retrospective
effect substantially, while the nen-adjusted methods showed strong retrospective patterns. Based
on this comparisen, 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 Resuits

The 1994 year-class will make a significant centriution to the catch in 1996 at age 2. Size of this
year-class was caiculatad from a linear refationship between the 0-group survey and SPA numbers
at age 1, where SPA=a + b{0-Grp); =0.57. Based on this relationship, the 1994 year-class was
est:mated 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 1993 year-class was inferred from July survey data. Year-ciass estimates from the research
vessel survey were regressed against esnmates from the SPA for the 1982-92 year-classes at age
1, using the model SPA = a + b{ln RV); r = 0.69. Prediction from this relationship for the strength
of the 1992 year-class was 798G million fish. For projection, an F ; 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 1o be a biological phencmenon 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 to 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 only the
three most recent years (1992-34). The partial recruitment pattern was taken as the average of the
period 1890-94, Weights-at-age and partial recruitment were:

Age Avg weight (kg) PR

0.063 0.02
0.117 0.30
0.157 0.89
0.190 1.00
0.227 0.85
0.277 0.85
0.377 0.63
0.383 0.51
0.789 0.09
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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)

Introduction

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

1985 1986 1987 1988 1982 1990 1991 1982 1993 1994 1995

TAC 49 55 48 40" 303 249 258 258 105 48 0
Catch 5434 534 558 4134 4434 334 ggt 43t 788 g5

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

therefore the effective TAC was 33 585 tons.

2 No directed fisheries allowed.
3 Includes a percentage of the *flounder non-specified” catch reported to NAFQ by South Korea.,
4 Includes estimates of misreported caiches.
5 Provisional.
¥ Catch may be as high as 19 400 tans.
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Fig. 20. American plaice in Div. 3LNC: catches and TACs.
b) Input 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 1894. 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 8. 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,
i) 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 1o 1995, although only
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preliminary estimates of biomass for Div. 3NO were available from the 1995 survey.
Surveys prior to 1991 generally had a maximum depth of 366 m. From 1921 to 1985, 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 level from 1985 to 1988, then declined by 35% or more in each year from 1989 to
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 decline in recent years, with
1994 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 deciine 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-1970s 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 period. In the late-1970s, fish aged
9 years and alder, which was an approximate measure of spawning stock numbers, made
up 36 to 45% of the abundance index. By 1993, 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 85% during the 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 had 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 had decreased substantially in recent years. An
index of concentration (area of distribution), presented to STACHIS for the first time,
showed some indication of a decrease in the area of distribution of American plaice in Div.
3L and 3N but no clear pattern in Div. 3C. However, there was some question of how the
indlex was calculated and further investigation was required.

From Canadian auturmn surveys in Div. 3L, {maximum depth of 731 m since 1990)
population estimates have shown a sharp downward trend since 1984 to a level in 1994
(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 1923 abundance estimates at every age older than 4 years were the lowest
in the series.

From 1980 to 1994, autumn surveys were also carried out in Div. 3NO (maximum depth of
731 m since 1993). The 1994 biomass estimates in both Divisicns are the lowest in the
time series (Div. 3N - 23 200 tons, Div. 3G - 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 1890 to 1994
(Fig. 22), compared to a decrease of 80% during this period in the spring surveys (Fig.
21}

240 ] = 550
- N 500
200 450
— r -
g L 400 =
o 180 - 5
= L 350 a
S - o
=} - 00 2
— 120 550 o}
2] [~ —
I 3.
£ B 200 =
o 80 . S
o g Biomass 150 B
L ------- Abundance
40 |- 100
i — 50
o | | 1 | 5
1989 1980 1991 1992 1893 1994
Year

Fig. 22. American plaice in Div. 3LNO: biomass and abundarice from autumn surveys.

Canadian juvenile groundfish surveys. Stratifled-random surveys of Div. 3LNO were
conducted inside the 91 m depth contour from 1985 to 1988, were extended to 183 min
the 1989 to 1991 surveys and further to 273 m in the 1992 ¢ 1934 surveys. in 1994, large
catches of juveniles were taken in the Regulatory Area in Div. 3NQ, 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 1894
compared to 1993, but wera relatively stable over the last few years. In Div, 30, total
abundance declined somewhat in 1994, but both abundance and picmass in Div, 30 have
been fairly stable since 1689. Age composition data were availabie for the time series to
1993, with no ageing being available from the 1994 survey. Overall, the abundance of
older fish had declined over the time series with the deciine being most severe in Div. 3L.
The abundance of juveniles has been more stable over the time series. The 1988 and
1989 year-classes showed some promise in the 1993 survey, but the 1981 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 was 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 was comprised of young fish.
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Fig. 23. American plaice in Div. 3LNQ: 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 resuits
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 surveys be made available
in June 1896 if possible.

EU survey. Preliminary results from a survey conducted in. 1995 by EU-Spain in the
Regulatory Area in Div. 3NQ to a maximum depth of 731 m were available. This survey
produced a biomass estimate of 54 000 tons. Since the relationship between the
catchabllity of the trawl used in this survey and those used in the Canadian surveys was
unknown, this point estimate can nat be put in the context of the Canadian series. in this
survey, half the bicmass was estimated to be in a known nursery area for American plaice.
The peak catch was from 22 tc 34 cm for both sexes and much of the biomass was
composed of small fish.

Japanese survey. Results of a deep water survey conducted in 1995 by Japan were also
avallable. 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 1 500 m) and 1995 (depth range 500 to 1 500 m). In 1981, no American plaice were
found inthe 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 19924 and
1995, giving biomass estimates of 1 575 and 1 714 tons. Fish collected on the western
side of the Flemish Pass in Div. 3L appeared to originate from Div. 3L based on mean
lengths-at-age, which were different from the mean lengths-at-age of American plaice
caught on the eastern side of the Flemish Pass in Div. 3M.
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iii) Biological studies

Age at 50% maturity (Agp) for females in Div. 3LNO was estimated for each year from 1960
to 1993, The A, 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
Agy 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 1993, 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. 3LNO: estimates of biomass and SSB 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 was clear that the stock is at a record low level. Total mortality has been high in
recent years, although it was 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 1980 to 1993 period. Abundance estimates for these ages are only 30 to 50% of what they
were in 1890. 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 did not result in large estimates-at-age from those cohorts 4 1o 5 years later in any of the
surveys. |t was not clear what causes this apparent 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 avaitable 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
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potential of recent year-classes. It was recommended that where ever possible, ageing for
American plaice from all surveys in Div. 3LNO be made available for the June 1996 Meeting of the
Scientific Council, -

STACFIS alse noted the extension of distribution of American plaice to deeper water, more 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 exiended 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 reguiated, catches ranged from 600 tons in 1981 1o the
highest value of 5 800 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 was partly due 10 the shift
in the target species to Greenland halibut for the Spanish fleet.

From 1979 to 1993 a TAC of 2 000 tons was agreed for this stock. In 1994, a reduction to 1 00
tons was agreed (Fig. 25).

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

1985 1986 1987 1988 1989 199C 1991 1992 1983 1994 1885

TAC - 2 2 2 2 2 2 2 2 2 1! 0
Catch 17 38 56 28 35 0B 16 08B 03 07

" No directed fishing.
2 Provigional.

(o))

T T T I T T T 1 I T T T I T 1 T ¥ 1 T T T

Catch/TAC ('000 tons)

IIlI‘I||||ll\llllllllill[llTI

(SN R N TN TN TR P S T T T T SN TN PO T AU N T

0
1670 1975 1980 1985 1990 1995

Year

Fig. 25. American plaice in Biv. 3M: catches and TACs.
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b} Input Data

i)

Commercial fishery data

L.ength compositions 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 compaosition of the
American plaice by-catch in the Greenland halibut fishery In this Division. For this reason
it was only considered adequate ¢ exirapolate 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
compaosition of the catch.

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

Two desp-water surveys took place in Div. 3M in April 1995, 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 was not clear if American plaice occurred
in those depths in earlier years. However, the presence of this species below 800 m
appeared 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 1984, The Russian survey serigs that commenced in
1983 was interrupted in 1994. From the EU survey, the continued decrease observed 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. 26). The EU abundance index did not follow the same
irend as it continued to decrease from 1993 {9.3 millicn) to 1994 (8.5 million}. The 1986
vear-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 o be very weak.

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

EU LJ5SR/Russia
Year Number  Biomass Number Biomass
1983 8900
1984 7500
1985 ) 7800
1986 20200
1087 9300
1988 21219 11868 10000 8500
1989 20500 10633 8300 5000
1990 16631 9101 2600 1200
191 13932 7565 12700 14400
1962 10363 6492 1800 1000
1993 9268 5949 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, ingreased in 1993 to a value close to the 1980-91 value, and remained stable

at this level in 1994, due to the recruitment of the 1886 year-class (Table 3):

Table 3. American plaice in Div. 3M: index of the SSB in the EU surveys.

1988 1989 1990 191 1982 1993 1994

558 85 58 5.3 5.7 3.8 5.0 5.0

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

c) Estimation of Parameters

Taking inte 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. 94/61), a value of F = 0.22 was obtained for 1994 (Table 4).

Table 4. American plaice in Div. 3M: catchabitity {a} af the
survey, estimated from ages 8-11 tor the period
1988-90 and annual Fs for the pericd 1988-94,

Biomass 8-11

Year survey catch C/B F

1988 6066 1298 0.21 0.41
1989 2573 1470 0.57 1.10
1990 3262 497 0.15 0.29
1991 2481 768 0. 0.60
1992 2141 435 0.20 0.39
1993 1075 111 0.10 0.20
1994 2666 309 0.12 0.22
1988-60 11901 3 265 0.27 053

q = 0.518830
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Fishing mortality In 1994 was estimated o be about the same level as in 1983, which was not far
from the level of natural mortality for this species. .

Assessment Results
Estimates of fishing mortality and survey biomass in 1994 were similar to the tevels abserved in

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

10. Witch Flounder in Divisions 3N and 30 (SCR Doc. 95/89, 51, 85, 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 8 200 tons in 1972 (Fig. 27). With increased effort, mainly by EU-Spain and EU-
Portugal in 1985 and 1986, catches rose rapidly to 8 80C 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 caiches.

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

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

TAC 5 5 5 5 5 5 5 5 3 0
Caten 9 8 7 4 4 5 52 42 12
' No directed catch.
2 Provisional.
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Fig. 27. Witch flounder in Div. 3NO: catehes and TACs.

In 1987 and 1988, the total catch was about 7 500 tons, declining to between 3 700 and 4 900 tons
in 1980 o 1992 with & catch of 4 400 tons estimated for 1893. The best estimate of catch for 1994
was 1 100 tons despite a moraterium on directed fishery. Othar 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}

94

in 1991 and 4 300 tons in 1992) and were mainly from Div. 3Q. Only 2 tons was reported by Canada
in 1994 (by-catch). -Catches by USSR/Russian vessels daclined from between 1 000 and 2 000
tons in 1982-88 to less than 100 tons in 1989-80, and to 0 since then.

STACFIS neted catch statistics were not adequate for this stock, given that there were catches by
non-Contracting Parties which were net reported to NAFO {greater than 30% for 1991 and 1992) and
have been only estimated from other sources. There were also catches in some instances which
must be estimated from breakdowns of large catches of unspecified flounder.

Input Data

f)

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 1971-95 and in most years was less than 1 000 tons. For Div. 30
the estimates of bicmass 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 1891-
93 has been the most complete In the time series, including much deeper water, there was
a sharp declining trend since 1989 with the 1393 value (1 500 tons) being approximately
the lowest cbserved 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.
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Fig. 28. Witch flounder in Div. 3NO: estimates of biomass from surveys.
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Assessment Results

Based on the available data, the stock appeared to 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. SNO witch flounder be made available for the June 1996 Mesting.

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

a)

Introduction

Catches decreased in 1994 to about 2 100 tons from around 13 800 tons in 1993 (Fig. 28}. The main
reason for the decline was the drop in catches by Canada and non-Contracting Parties. Catches
by EU vessels were at relatively low levels from 1992 to 1994, Catches exceeded the TACs in each
year from 1985 tc 1993. As noted in prévious 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 tans.

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

1986 1987 1988 1989 1990 1991 1992 1693 1894 1995

TAC 15 15 15 5 5 7 7 7 7 o}
Catch 302 16 162 102 142 188 113 1423 2la

" No directed fisheries permitted.
2 |ncludes estimates of misreported catches.
3 Pravisional.
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Fig. 28. Yellowtall flounder in Div. 3LNO: catches and TACs.
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b)

96

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 ¢atch and effort data showed -
a slight increase from 1991 to 19923, but the values in these years were the lowest in the
29 year time serigs. 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 year, with some exceptions, from 1971 to 1995,
Yellowtait 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 ta 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 1988-84 (Fig. 30). The prefiminary 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 frcm about 15 000 tons in 1984-85 to practically zero in
1992-94. In Div. 30, the biomass Index was relatively stable around 15 000 tons from 1988
to 1991, however, the 1992 and 1994 values were around 6 000-7 000 tons, compared to
27 Q00 tons in 1993, The preliminary estimate from the 1995 survey was 8 000 tons. There
was a high degree of variability associated with the 1993 abundance estimate in Div.
30, and the 1984 and 1995 surveys suggest that this 1993 estimate may have been
anomalousiy high.
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Fig. 30. Yellowtail fiounder in Div. 3LNO: estimates of biomass and abundance from
Canadian spring surveys.

The Canadian groundfish survey catches have been 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.

~ EU stratified-random survey in the NAFO Regulatory Area in Div. 3NO in May, 1995.

This survey, which covered a depth range of 45 1o 731 m, produced a trawlable bicmass
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estimate of 28 000 tons, of which 97% was found in strata 360 and 378, the traditional
nursery area in Div. 3N, This point estimate can not be put in the context of the Canadian
surveys because informatian on the catchability of the different bottom trawis used in the
Canadian and Spanish surveys was not available. The length composition of the
yeilowtail flounder catches ranged in size between 8 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
ta 731 m. The trawlable biomass index from thase autumn surveys in Div, SLNO from 1990
to 1992 ranged from 38 000 to 48 000 tons, although the 1982 estimate was Diased
downward by the omission of one stratum and part of anather which historically had
relatively high yeliowtail 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 1994, annual
surveys have been congucted in Div. 3LNO, directed for juveniie American plaice and
yellowtail flounder. These surveys covered the areas of juvenile and adult yellowtail
distribution. In Div. 3L, the biomass had declined steadily since 1985 to the lowest level
in the series in 1993-84 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 1694 biomass estimate of
57 000 tons remained at the same level as seen in 1992-83. The 1992-94 average was
about 0% higher than the average level in 1988-91. Of note were the high variances
associated with the 1993 estimate in Div, 30, and both the Div. 3N and 30 estimates in
1994, ’

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 1o reflect changes in availahility of the fish to the survey gear. STACFIS
expressed caution aboui these estimates and noted that this increase may be a
‘year effect’.
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Fig. 32. Yeilowtail flounder in Div. 3LNO: estimates of biomass and abundance form
Canadian juvenile surveys.

Stock distribution. Changes in stock distributicn on the Grand Bank, Div. 3LNO, were
examined using the Canadian spring groundfish survey indices from 1976-94. A variety
of techniques were used to examine distributional changes: biomass ratios, statistical
ellipses 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. Aithough 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 Sheives, na significant correlation was found between survey bottomn temperature
and the decline in biomass in Div. 3L.

Contraction of stock distribution may simply reflect movement 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 to 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 level 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 yeilowtail 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 twe Canadian survey gears, with one targeting on the adult population and the
other on both juvenites and adults, made it difficult to directly compare the survey indices,
particularly in Div. 3NO where the stock was 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 eariy-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 1894 ratio
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was difficult 1o interpret dué to the uncertainty about the high 1994 biomass estimate.

STACFIS expressed caution about inclusion of juveniie age classes in the calculation of the
catch/biomass ratios to reflact 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 sugported increased catches from 1986 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 guestions 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 had contracted in recent years ana 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. Greenland halibut in Subarea 0 and Divisions 1B-1F (SCR Doc. 95/19, 23, 50, 68; SCS Dac. 95/4, 6, 8,
12, 14)

a) Intreduction

The annual catches in Subarga 0 + Div. 1B-1F were, in the period 1984-88, below 2 600 tons. From
1989 to 1990 catches increased from 2 200 tons to 15 500 {ens. In 1991 catches dropped to 10 000
tons and then increased to 17 800 tons in 1892, Since then catches have gradually decreased
through 12 900 tons in 1993 to 10 598 tons in 1994, In SA 0 catches peaked in 1930 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 1987-81, 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:
1085 1086 1987 1988 1989 1990 1991 1992' 1903' 1904 1995

Recommended TAC? 25 25 25 25 25 25 95 25 25 25 11
SA O 1 + + 1 1 <15 8 12 7 5

Div. 1BCDEF + + 1 2 1 1 2 5 5 &

Total 1 + 1 3 2 16 10 18 13 113

' Provisicnal catches. .
2 in the period 1985-94 the TAC included Div. 1A.
3 Including 780 tons non-reported.

The fishery in Subarea 0. Prior to 1984, USSR and GDR conducted a traw! fishery in the offshore
part of Div. 0B. Also Faroese iongliners 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 Faroe Islands in 1994, Since 1990 the trawi fisheries
in Div. OB have increased significantly. Catches in Div. 0B jumped from 907 tons in 1989 to about
14 500 tons in 1990 but have gradually decreased to 4 722 tons in 1994. A catch limit at 4 500 tons
and 4 000 tons for offshore and inshore areas, respectively, was imposed mid-year 1994. Mosi of
the catches in recent years have been taken by Russian trawlers. The fishery in Div. OB is restricied
by the ice coverage and in 1994 the fishery took place during July-October.
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Fig. 34. Greeniand halibut in Subarea 0 + Div. 1B-1F: inshore and offshare catches.

In 1987 a longline fishery started inshore in Cumperland Scund. The catches gradually increased
to 400 tons in 1992 where it has remained since. Within the fishing area, depth can vary from 750
o 850 m. The fishery takes place during the winter, typically from February until the end of May.

No catches were reported from Div. QA,
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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 5 550 tons. Catches have remained at that level until 1994. Japanese frawl catches amounted
i 819 tons 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 took
place in Div. 1CD. The offshore fishery tock place in the second half of the year. In 1994, 203 tons .
were taken inshore, mainly in Div. 1D, :

Input Data

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. OB and Div. 1D. The shift
towards younger age groups seen in the offshare fishery in 1993 had become more evident
in 1994,

Maturity data were available only from the inshore areas in Div. 0B where 97.% of the fish
sampled were females. 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 loghook data from the
cffshare 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 trawier for the period 1987-92 showed a drop in 1991, but in 1992 the value was
similar to the average of the years 1987-20. 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 1993, but had stabilized between 1993 and
1994,

Inshore in Div. OB, the 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 was 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 miilion in 1994,

In the period 1990 to 1992 the total biomass declined (Table 5). 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 pericd 1984-89.

Biomass estimates {'000 tons) from Greenland/Japanese surveys and German/USSR (GDR
until 1989, EU-Federal Republic of Germany since 1990-91 and USSR until 1991, Russia
since 1992) surveys for the years 1987-24 in Subareas 0+1 are as follows (Fig. 35):
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Table 5. Greenland halibut in Subarea 0 + Div. 1B-1F: biomass estimates from GDR(FRG)/USSR
(Russian) (CB) and Greenland/Japan (Div. 1BD surveys).

GDR{FRG)/iISSR{RUS) Surveys Greenland/Japan Surveys Total
Year 0B 1BCD 1BCD 1ABCD! 0B+1ABCD?
1987 a7 56 543 58 95
1088 55 47 53 57 112
1989 79 - 63* - -
1990 72 88 53° 56° 128
1991 46 - 77 79 125
1992 38 - 62 64 102
1993 - - 38 - -
1994 - - 31 - -

Div. 1A south of 70°N,

GDR(FRG)AJSSR(RUS) Survey Div, OB + GreenlandfJapan Survey Div, 1ABCD.
In 1987 the survey did not cover the depth stratum 1 000-1 500 m.

Estimate only for Div. 1CD.

Average values of two surveys.

- NO survey.
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Fig. 35. Greenland halbut in Subarea 0 + Div. 1B-1F: biomass estimates from
GDR(FRGY/USSR (Russian) (OB) and Greenland/Japan (Div, 1BD surveys).

Since 1988 annual traw! 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 1891 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 s at the same level as in 1982 {276 million} and 1993
(233 miliion), 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 cutside the winter fishing ground. The trawlable bicmass 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.

iif) Biological studies

It is uncertain whether adult Greenland halibut in Cumberland Sound contribute to the
spawning population in Davis Strait. The shailow sill (about 300 m} between Cumberland
Sound and Davis Strait may act as a barrier between the areas and prevent Greenland
haliut from passing freely between the two areas. Water temperatures on top of the sili
during the summer are colder than -0.5°C, while temperatures near the bottom of the
Sound are slightly above 0°C. 1t may be that cold water above 300 m depth acts as a
barrier to agult migration. A stock identification program based on genetic and
morphologica! indicators, now in progress, may contribute to the solution of the problem
concerning the status of the inshore stock component.

Estimation of Parameters

An Extended Survivors Analysis and a Pope's Cohort Analysis were attempted on the Greenland
halibut stock component in Subarea 0 + Div. 1B-1F, but they were unsuccessfut 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 pattern.

Assessment Results

Survey trawlable biomass in Div. 1B-1D decreased by about 50% for 1991-92 to 1993-94 (Table 5).
Soth the commercial and survey catch-at-age estimates showed a shift towards younger fish in the
catches, Standardized CPUE series from Div. 0B offshore showed a decline of about 30% from 1991
to 1993 {no data from 1894) and standardized catch rates from Div. 1CD zlso showed a decline of
about 30% during the period 1992-94. Based on the shrimp trawl surveys covering depths down
to 600 m in Subarea 1 the recrultment seems to be at a stable level.




STACFIS 7-21 Jure 104

e}

Research Recommendations

No catch numbers-at-age, weights-at-age data or CPUE data were available for offshore Greenland
halibut in Div, OB for 1994, and STACFIS recommended that these data should be presented at the
June meeting in 1996, in order to continue the time series aiready established.

~ The joint Greenland/Japan survey covers Subarea 1 only and STACFIS recommended that surveys

should be conducted in Subarea O as well, in order to obtain a more detailed assessment of the
slock status in the area.

The question of whether the Cumberiand Sound Greenland halibut stock contributes to the SA 0+1
stock needs to be resoived. STACFIS recommended that a tagging program be initiated in
Cumberland Sound to ascertain whether adult fish move into Davis Stralf. The degree of spawning
activity should be examined at the same time.

13. Greenland Halibut in Division 1A { SCR Doc. 95/18, 19, 6?-: 3CS Doc. 95/14)

a)

Introduction

The main fishing grounds for Greenland halibut in Div. 1A were located inshore. 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 1994 (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 1g92'  1993' 1994’

lulissat 2.3 27 28 38 5.4 6.6 5.4 5.2
Uummannag 2.8 29 29 28 3.0 341 3.9 4.0
Upernavik 0.5 08 . 1.1 0.9 15 1.8 2.6 4.8
Collector vessel 1.2 . 0.1 0.4 - 0.4 1.2 1.0°
QOffshore - - - - - - + +
Unknown® 0.4 06 0.6 0.6 + - - -
Total 7.2 7.0 7.5 85 99 119 131 14.0
Officially reported 8.4 7.0 75 7.5 9.2 - - -
" Provisional.

? Already included in the Upernavik landings.
% 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 was 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 gilinets were introduced to the inshore
flshery, and were used mcre commonly in the foliowing years. In 1983 gilinets and longlines
accounted equaily 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 cemprised 76% of the total catches in 1993 and 73% in 1994 .

The inshore fishery in Div. 1A was located in three areas: llulissat (69°N), Uummannag (71°N) and
Upernavik (74°N).

llulissat. The Greenland halibut fishery was conducted in, and in front of an ice fiord in the
Immediate vicinity of llulissat town, and in an ice flord, Torssukattak, north of llulissat. Use of gilinets
is prahibited in the inner parts of the ice fjords.




b)

105 STACFIS 7-21 June

15 I T T T I T
- K] -
—0o— llulissat .-

r| —+—— Uummannag - 7

| —o—— Uperavik o i
—_ ----4--- Total 1A R
o) L . i
c L
2 1l K -
o .
o u ] J
o L - -
0 L i
o
£ L i
2
5 &= —
_ | 4

0 | | | I
1986 1988 1990 1992 1994 1996

Year

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 1892, In 1993 the
catches decreased to 5 400 tons and further to 5 200 tons in 1994 (Fig. 37). Longline catches
comprised 84% in 1992 and decreased to 67% of the total catches in 1994.

Uummannag. Uurmmannag comprises a large system of ice fiords, where the fishery for Greeniand
halibut was conducted. The main fishing ground was the southernmost fiord Qarajaq Ice fjord. Use
of gillnets is prohibited in the inner parts of the fjords.

The catches at Uummannaq were stable about 3 000 tons in the period 1987 to 1992, In 1993 the
catches increased to 4 000 tons where it remained in 1984 (Fig. 37). In 1992 longline catches
comprised 77% of the landings at Uummannagq, but decreased to 57% in 1994.

Upernavik. The northernmost area censists of a large number of ice fiords. The main fishing
grounds were Upernavik Ice fjord, Tussag 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 tishery 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-lengih 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 1891-92, 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 1984 age-length keys were obtained
for all three areas.
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Research survey data

Since 1862 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 were not quite comparable. In 1993 a longline survey program for Greenland
halibut was initiated for the inshore areas, llulissat, Uummannag and Upernavik. The
surveys were conducted annually covering two of three areas alternately, in order to obtain
a CPUE index series fer Greenland halibut in the inshore areas. In July-August 1994 the
research longine vessel 'Adolf Jensen' covered the fiord areas of Upernavik and llulissat.
Atotal of 73 longline settings with 58 000 hooks were made. CPUE and mean-length values
from the 1993 and 1894 longline surveys at llulissat were at the same level, but below
values from surveys in the 1980s. At Uummannag the CPUE values and mean-length have
decreased (Table 6). The stock at Upernavik was considered virgin until 1994, when large

scale fishing started. CPUE and mean length values from 1994 are larger than observed
in llulissat. '

Table 8. Greenland halibutin Div. 1A: CPUE values (kg/100 hooks) from longline surveys conducted
in Div. 1A inshore areas.

Area 1962 1985 1986 1987 1993 1994
llulissat - - 8.3 16.5 3.1 3.1
Uummannag 4.6 13.7 - 8.6 2.8 -
Upernavik - - - - - 5.2

Mean length (cm) from catches taken in Div. 1A inshore longline surveys.,

Area 1962 1985 1986 1987 1993 1994
flulissat - 62.4 53.5 g2.2 55.9 56.5
Uummannag 67.8 705 - 618 57.5 -
Upernavik - - - - - 64.8

Ages 1and 2 fish at the nursery areas south-southwest of Disko Island and Disko Bay were
considered as recruits to the inshore areas in Div. 1A, aithough the proportion of
recruitment to the inshore areas was 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 offshore line to the 600 m depth contour line. Since 1981 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 1989 and were estimated o be
8 224 tons in 1994. The abundance indices from the nursery area have increased from 60
mitlion in 1930 to 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 inghore
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 1994. The abundance increased
from 26 million in 1991 to 69 million in 1992, and has been stabie between 30 and 40
mitlion in 1983 and 1994. Data from the nursery areas suggested that the recruitment level
was stable, and that the 1991 year-class was above average.
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Fig. 38. Greenland halibut in Div. 1A: estimates of abundance from shrimp traw! surveys.

iy  Biological studies

Three different age readers have been engaged in otolith readings in the periods 1988-90,
1893 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 cm by histological evaluation. There was
no explanation of this difference, and ne further information on maturity was available.

Assessment Results

The recent level of fishing mertality 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 samgling, catch-at-age data were not considered sufficient to
allow reliable analyses.

Research Recommendations

The basic problem for the assessment of Greenland halibut in Div. 1A was 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.
Al

Greenland Halibut in Subarea 2 and Divisions 3KLMNO (SCR Doc. 95/26, 28, 29, 48, 54, 55, 58, 57, 58,
64, 65, 78; SCS Doc. 95/13, 15)

a)

Introduction

Catches increased from low tevels 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, caiches exceeded 20 000
tons only in 1987 (Fig. 39). In 1990, an extensive fishery developed in the deep water (down to at
least 1 500 m) in the Regulatory Area, around the boundary of Div. 3L and 3M and by 1891
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extended into Div, 3N where it has continued. The total catch estimated by STACFIS for 1880-93
was 47 000 tons in 1990, 55 000-75 Q00 tons in 1981 and about 63 000 tons in 1992 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-Portugal.

Canadian catches peaked in 1980 at just over 31 GO0 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 negligiole since 1991. USSR/Russia catches increased from about 1 100 tons in
1988-90 to 8 200 tons in 1891, the largest catch by this fieet since 1975, 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 1985-21. The Canadian catch declined in 1992 to 6 900 tons and further
declined to 4 700 tons in 1993 and 2 90C 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 heing relatively low. Canadian gillnet catches declined from a high of 28 000
tons in 1980 to about 3 000 tons annually in 1992-84, which was 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 Sheif.

Canadian otter-trawl catches peaked at about 8 000 tons in 1982, declined to less than 1 000 tons
in 1988 and increased o about 7 400 tons in 1990, which was the highest level since 1982. In
1992, the catch declined again to a level of 2 800 tons followed by a further decline to 1 500 tons
in 1993. in 1994, the Canadian otter-trawl catch was less than 600 tons.

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

1985 1986 1987 1988 1989 1990 19391 1992 1993 1994 1995

TAC! 55 75 400 100 100 50 50 50 50 5 27
Catch? 9 16 31 18 19 47 5575 63 42-62° 4g®

! Set autonomously by Canada 1985-94 and by NAFO Fisheries Commission in 1995.
2 Includes estimated unreported catches in 1990-94.
3 Provisicnal.
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Fig. 39. Greenland halibut in Subarea 2 + Div. 3KLMNO: catches and TACs.
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b) Input Data

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 moveg
northward along the siope 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, were very limited as a result of low effort
due to poor catch rates.

A caich-rate index from the EU-Spain fishery in the NAFO Regulatory Area based on data
collected by observers on board commercial vessels also declined from 1990 to 1994,
Informatian from the Portuguese fishery in the NAFQO Regulatory Area from 1988-94 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 1993. The 1983 catches were dominated by 7-8 year oid fish although there were
mare older fish in the catches than in earlier years. This was due to the increase in the use
of large mesh (200 mm) gilinets 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 ccmmercial catch. The catch by number was dominated by ages 6 and 7 with about
80% of the catch comprised of ages 9 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-Pertugal indicated few fish older than age
7 in the trawler catches, which comprise most of the Portuguess 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 cbserved with
the mode of the length freguency at 30 cm in the Div. 3L data. In Div. 3N, fish from 18 ic
68 cm were caught with modes at 28, 40 and 54 ¢m

Research survey data

STACFIS noted that all research vessel surveys providing information on the abundance
of Greenland halibut were deficient in varicus ways and to varying degrees. The surveys
were often initiated to 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 remainad the
case that no survey covered the entire geographical range of the Greenland halibut stock
and therefore the abundance of the total stock remained 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 1882 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 to 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 112 000 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 ta be at a level similar to 1392 which is the lowest in the
time series. Estimates for Div, 3L to a depth of 366 m were relatively stable from 1981 1o
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 level of about half of the 1891-92 estimates
and remained at about that level in 1994. The cumulative biomass index for all three
Divisicns 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 were not consistent across all age-classes, decreases in age
specific abundance were less apparent than in total biomass. An examination of the age
structure indicated that the ages 6+ abundance had been declining since the mid-1980s
and by 1993 the age 6+ abundance was far below anything previously observed, at a level
of about one third of that estimated in 1892, and was even lower in 1984, 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 alsc appeared above average but much less than
was indicated at age 2 in the 1983 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 results of deepwater surveys
conducted in the summer of 1991 and the winters of 1994 and 1995 in Div. 3K, 3L and 3M
and Div. 3N {1994 and 1895) were reviewed. All surveys were conducted using 30 min.
hauls with the same bottom trawls in a range of depths mainly 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 cansiderably and were difficult to reconcile.
In Div. 3K, the estimates ranged from 17 000 tons in 1991 to 7 000 ions in 1994 and
19 000 tons in 1995. For Div. 3L, the estimates were 13 000 tons in 1991, 6 000 tons in
1994 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 resulis of these 3 surveys should be viewed with some caution because
there was variaiion in timing of surveys, by different ships, with different sampling designs,
afthough this was mainly & concern with the timing and design of the 1891 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 1935 surveys than in the 1991 survey. There were very few fish clder 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. 95/26). 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 estimated
in 1991 at 8 000 tons, The estimated biomass from this survey series in 1993 declined fo
7 200 tons, but increased again to about 7 900 tons in 1884, Whiie 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 resuits could only be interpreted as an index of the population in depths
to 730 m. The age compaosition 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 clder 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 arcund the northern haif of the Flemish Cap. Sets were
chosen arbitrarily and the gear'used had a 140 mm mesh size in the codend with no liner.
Given these constraints, STACHS 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 GO0 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 bicmass was about
2 800 tons. The size composition was bimodal with modes at 20 cm and 32 cm which
probably represent mainly 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 collecied In the Regulatory Area of Div. 3LM indicated that the
Greenland halibut populaticn 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 variaiion in length-at-maturity in the Reguiatory Area of Div. 3LM
and 3NC was also considered (SCR Doc. 95/29), Estimates of Ly, (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 ¢f Canadian autumn'survey data in Div. 2J and 3K ana deepwater
surveys in Div. 3K, 3L and 3M was also presented {(SCR Doc. 95/54). This study reported
very high spatial and temporal varizhility in the size and age at My, {(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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c)

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
autumn surveys in Div. 2J and 3K beginning in 1977 and 1878, respectively. The analysis
was conducted using a standard econometric technigue known as the Gini index. The
results based on this analysis indicated that Greenland halibut were more widely
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 to how the index was
calculated and further investigation is required.

Biological limits of over exploitation for Greenland halibut. An investigation was
prasented on the biological limits of exploitation of Greenland halibut based upon
limitations impesed 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 biolegical collapse, even at relativaly low
levels of fishing mortality. Higher rates of exploitation could be sustained if the time span
between the age of recruitment 1o 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 was suggested that this stock, with its low
reproductive capacity, was 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
was required.

Assessment Results

According to most indices of biemass that were evaluated, the stock had declined significantly in
recent years. The decline was particularly in evidence in shallower parts of Div. 2J, 3K and 3L
where, traditionally, the Canadgian fishery took place. Recent CPUE data for deeper water in Div. 2G,
2J and 3KL also suggested rapid declines in abundance in such depths. The magnitude of the
decline appeared 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+) remained low. The catch of commercial fishing
vessels still exhibited a wide range of age groups but most of the cateh was comprised of young,
immature fish most of which were several years younger than the age of sexual maturity.

Several sources of data from both 1993-94 and 1994-95 indicated that the 1990 and 1991 year-
classes were of above average abundance, but the relative magnitude was difficult to determine.
The 1930 year-class was believed to be of above average abundance also in the 1994 assessment.
The more recent data were less clear as to the strength of this year-class but suggested,
neveriheless, that it was 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 resulls and catch rates in commercial fisheries) suggested a
significant decling in stock size since the late-1980s up to 1994 particularly among the clder age
groups (10+). Most data from the current assessment confirmed this view aithough there was some
indication of improved recruitment.

Recommendations

STACFIS noted that length and age frequency data from the 1994 Canadian commercia! fishery of
Greeniand halibut in Subarea 2 + Div. 3KLMMNO was not availabie, which made it difficult to fully
gvaluate the 1994 fishery, and STACFIS therefore recommended that 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. 95/23; 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 1983 1980 1901 1992 1993 1994 1995 -

TAC 8.0 8.0 8.0 8.0 8.0 8.0 8.0 80 . 8O 8.0
Catch 0.1 04 05 008 029 ¢19 012" 020" o003
' Provigional
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Fig. 41. Rouncnose 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 (NAFQ Sci. Coun.
Rep.. 1985, p. 72} was possible. The by-catch in the Greenland halibut fishery, which was
mainly roundnose grenadier, was reported to constitute 5-10% of the Greenland halibut
catches. 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.

in Research survey data
Since 1987 Japan in cooperation with Greenland has conducted bottom traw! research

surveys in Subarea 1. The trawlable biomasses ('000 tons) in Div. 1CD for the depth range
400-1 500 m were estimated as follows:
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Year 1987 1988 1989 1990 1991 1992 1993 1994

Biomass 45,81 44.02 59°  203* a7t 402t g2t 3.0

' June/July depth 400-1 000 m,
2 September/October.

3 ApriiMay,

4 August/September.

In 1994 a survey was conducted in August. The survey gave an estimated biomass of
3 000 tons, which was 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.
10 >1 000 m.
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Data from Div. 1CD only.
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Fig. 42. Roundnose grenadier in Subareas 0+1: biomass estimates from surveys in Div,
1CD.

The joint Japan/Greenland surveys did not cover the entire stock area as roundnose
grenadier also occur deeper than 1 500 m and Subarea 0 was not included in the estimate.
A Canadian survey in 1886 gave a biomass estimate for Subareas 0+1 of 110 Q00 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 should be presented at the June
1996 Maeting. '

Assessment Results

Although the trawlable biomass for Subarea 1 was an underestimate of the total, the gata showed
a drastic decrease in estimated biomass during the last three years. The decrease in biomass can
not be explaingd by fisheries, but may be due to changes in distribution andfor environmental
factors.
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16. Roundnose Grenadier in Subareas 2 and 3 (SCR Doc. 95/48, 51, 61; SCS Doc. 94/4, 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 only
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 grenad|er 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:

1985 1986 1987 1988 1989 1990 1991  1992' 1993' 1994 1995

TAC 11 B 1. 41 11 11 1 B 3 3
Catch® 5 7 7 1 100 3 4
Catoh® 5 7 8 6 5 4 9-14* 8 1 3

w

Provisional data.

Inside Canadian zone only.

Includes adjustments reported in SCS Doc. 94/13, and SCR Doc. 94/29.
Includes estimates of misreported catches which could not be determined
precisely.

5 QOriginal as reported 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 had been
no fishing effort by the EU-Germany or LUSSR/Russian Federation since 1980. 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 Regulatery Area (‘000 tons) have been estimated to be:

1985 1986 1987 1988 1980 1990 1991 1992 1993 1994

Catch 0 + 1 i 0.3 3 4 5 ) 5
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D)

input Data
i} Commercial fishery data

Because there was no fishery in the 'traditional’ area inside the Canadian zone in 1994,
there were no new commercial catch or effort data available for examination, Length

frequency data for the by-catch fisheries in the Regulatory Area were availabie for
roughhead grenadier only.

i} Research survey data

Results from deepwater (750-1 500 m) surveys corducied by Canada in 1991, 19894 and
1995 all showed the largest concentrations of roundnose grenadier to be at about 51°N in
Div. 3K, but also indicated that catches were taken throughout the survey area.
Concentrations 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
ingicated 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 overall declines of about 80% and 80%, respectively, in these two Divisions from 1991
to 1985, The biomass was lowest in Div. 3N of all surveyed Divisions in 1994 and 1995, but
no decline between years was abserved.

Estimates of biomass for roughhead grenadier were lower than for roundnose in Div. 3K
in 1991 and 1994, but about the same in 1995. The biomass of roughhead grenadier in
Div. 3LMN combined was about 8 times greater than that of roundnose grenadier in 1995,

The bhiomass of roughhead grenadier in the survey area has increased steadily from 1991
to 1985.

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 5 600 tons in 1978. Buring this pericd, 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 25 000 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 perlod are as follows (Fig. 44}

1986 1687 1988 1989 1980 1991 1992 1993 1884 1995

Advised TAC 0 10 10 28 30 30 30 0 0 G
TAC 0 10 15 28 30 30 30 0 0 G
Catch 0 1 7 9 25 + +! +! o'

! Provisional.

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
represented an approximate 50% reduction from the 1993 estimate. Virtually all of this
biomass was located in Div. 30.
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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.

STACFIS also noted that the USSR/Russian acoustic biomass estimates have been
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. 3NO

area in 1995,
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18.

19.

118

Squid in Subareas 3 and 4 (SCS Doc. 95/8, 12)

a)

b)

Introduction

Recent catches of flex squid began increasing in Subareas 3 and 4 in 1989 and peaked at 11 000
tons in 1880, but declined again to only 2 000 tons in 1992. Since then, catches increased three-fold
to 6 000 tons in 1994. Most of the 1994 catch was taken as by-catch in the silver hake fishery of
Cuba. Recent catches (since 1989) have also increased in Subareas 5 and 6. No information on the

1894 catch from these areas was available.

Nominal catches and TACs ('000 tons) in the recent period are as follows (Fig. 46):

Input Data

There were no data available for review. -

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 wolffishes, starry skate,
lumpsucker, Atlantic halibut and sharks have been taken by offshore trawl fisheries directed to
shrimp, cod, redfish and Greenland halibut, by longliners operating both inshore and offshore and
by pound net and gilinet 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 1983 catch (2 500 tons) and 12% of the total
finfish catch. Landings of Greenland cod (1 833 tons) and 'not specified' catches (629 ions)

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
TAC! 150 150 150 150 150 15C 150 150 150 150
Catch (SA 3+4) 1 + 1 7 11 4 22 2 62
Catch (SA 5+6) 7 12 12 18? 18°
! For Subareas 3 and 4 only.
% Provisional,
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Fig. 46. Squid in Subareas 3+4: catches and TACs.

dominated the reported catch of other finfishes by 54% and 19%, respectively.




b)

i)

Biormass (‘000 tons})

Bicmass {'000 lons)

25

119 STACFIS 7-21 June

Input Data

Research survey data

EU groundfish survey. Annua! abundance and biomass indices were derived from
stratified-random bottom trawl surveys commencing in 1982 by EU-Germany. 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 targst species. During 1982-94, survey results indicated
fundamental shifts in species comgpasition of the demersal fish assemblage inhabiting the
shelf and continental slope off West Greenland in Divisions 1B-1F down to 400 m depth.
These observations happened in coherence with dramatic changes in stock abundance,
biomass and size structure for ecologically and eccnomically important species. Recent
decreases of biomass estimates for demersal stocks of cod, American plaice, Atlantic and
spotted wolffish and starry skates vary between 73% and almost 100% (Fig. 47), losses in
abundance being less proncunced. Length distriputions revealed that these stocks were
rmainly composed of small and juvenile fish at present.
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Fig. 47. Finfish in Subarea 1. estimates of biomass, from surveys, of varicus finfish
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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. The estimated biomass of most species
classified as other finfishes contributed 5% to the total finfish catch and continued to
decline since 1992 to iowest values of the time series (Fig. 47).

c) Assessment Results

In view of dramatic declines in survey abundance and biomass indices t0 an extremely low level
along with significant reduction in fish sizes, STACFIS concluded that the demersal stocks of cod,
American plaice, Atlantic and spotted wolffish and starry skates are severely depleted. The status
of the demersal fish assemblage stagnated at that low level since 1990 lacking any signs of
recovery,

V. AGEING TECHNIQUES AND VALIDATION STUDIES
Silver 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,

Report on the Otalith 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 ofoliths and
scales from Greenland halibut had taken place. Scale reading of Greeniand 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 comparison ¢f readings between scales and ofoliths was not possible.

STACFIS noted that preliminary results of all exchanges had been examined, and all resuits will be sent to
the exchange participants in the next few weeks. Further work on Greenland halibut scalefotolith 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.

Other Ageing and Validation Studies
a) Information on an ICES Redfish Ageing Workshop

STACFIS noted that an ICES redfish ageing warkshop had been scheduled to be held in
Bremerhaven, Germany, in late-1995 and would be interested in having a summary of this workshop
presented during the June 1996 Meeting.

VI. GEAR AND SELECTIVITY STUDIES
Reports on Redfish Selectivity Studies

Russian Investigations (SCR Doc. 95/25, 80). A Russian selectivity study on redfish in Div. 3N was
conducted in 1994 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 cmin length were a minor component of the catch, comprising 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 - 80% of fish {by weight).

Investigations conducted in the Barents Sea showed that from 18 to 30% of the total escapement occurred
during trawl 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 passible only at fishing
mortality of 3.25-0.30. 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, conseqguently, 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 trawl 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
maore small fish (<23 cm) to escape while retaining more commercial sized redfish. Lastridge rapes 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 haulback.
With respect to 23 cm redfish, currently accepted as the commercial minimum fish size by the Newfoundland
fleet, optimal selectivity was obtained using the 90 mm nominal mesh size with lastridge ropes.

STACHS considered 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 would 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 low levels of fishing mortality. This suggests that a fishery for redfish,
using 80 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 aliernate haul technique. An L, 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 tco 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 technigue. Selectivity 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 Lg, of 37.7 c¢m. 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. 81/1X/89). This paper was the very first one presenting data on
selectivity of bottom trawls for Greentand halibut with 117, 124, 127, and 133 mm meshes in Subarea 0,and
Div. 2HJ, 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 ¢m long fish escaped from 133 mm mesh. Mezn length of Greenland halibut retained by
the codend with 117 mm mesh in Div. 2J was 41.6 cm, with 2 127 mm mesh was 44 ¢cm. Fish retention by
the codend was 92.3 and 83.9%, 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 Ly, for 127 mm (38.5 cm} and
Lgy for 133 mm (42.5 cm) should be treated with caution. The authors also noted that differences in size
compgsition in the various areas seriously affected selectivity. Greenland halibut fishery shouid not exceed
35 cm, whereas minimal mesh size shouid 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 meeting
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 to participate fully in the assessments of all stocks until their own work had been completed. There
were no obvious solutions to this probiem, but the situation may improve once the reporting of catches
improves.

Other Business

There being no other business, the Chairman, prior ta adjournment, thanked the participants and in particular
the Designated Experts, and the Secretariat for their work during the meeting.
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APPENDIX Ill. REPORT OF STANDING COMMITTEE ON RESEARCH COORDINATION (STACREC) 7

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 various matters periaining to statistics and fisheries research referred to it by the Scientific
Council. Representatives from Canada, Cuba, Denmark {in respect of Faroe Islands and Greeniand), European Union,
Japan and Russian Federaticn and an cbserver from the United States of America were present.

1.

Opening

The Chairman opened the meeting welcaming participants. E. F. Murphy {Canada) was appointed

rapporteur.

The status of recommendations from the 1994 meetings of STACREC were reviewed. |t was agreed that most
of the recommendations would be addressed in the agenda of this meeting, and no further consideration
wouid be needed.

Fisheries Statistics

a) Progress Report on Secretariat Activities in 1994/95

i)

fii}

Acquisition of STATLANT 21A and 21B reports for recent years

STACREC remained concerned about ongoing delays in receipt of national statistics
reports although some improvements were 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 Meeting. 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 would contain these data.

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.

Publication of statistical information

NAFO Statistical Bulletin, Volume 41 containing 1991 data was published in February 1995.
This Bulletin did nat contain data from France - St. Pierre and Miguelon as the 1991 data
had not been received.

STACREC noted that outstanding data from EU-France and France - St ‘Pierre and
Miquelon has since been received for the period 1988 to 1994, Data were presantly being
finalized for publication of NAFO Statistical Bulletin, Volume 42, with 1992 data, in July
1895, 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 outstanding from several components and these data were
delaying the publication of NAFO Statistical Bulletin, Volume 43.
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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
1960-30 time series. Recognizing the importance of these data, STACREC again reviewed
the format of decadal summary of catchaes (SCS Doc. 95/5). It was indicated that this
document gets considerable use and any improvements to the format should be included.
Some changes suggested were to net include listings for countries which continually report
zero catch in the Convention Area and to use a dash (-) to differentiate them from non-
reportad in 2 particular year. STACREC also noted the addition of a table listing Non
Specified Flounder for Subareas '3, 4 and 5 would be useful.

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 to avoid any confusions and yearly ad hoc changes
in format.

STACREC was informed that recent statistical information on seals published in the
Statistical Bultetin did not correspond with catch numbers reviewed by the \CESMNAFC
Working Group on Harp and Hooded Seas. Working Group representatives agreed to
clarify these catches for revisions.

Consideration on non-availability of data

STACREC noted that the absence of some 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
catches for 1993 was not distributed until November 1994, well after the June Meeting
requirements. The SCS Document containing the 1994 data could not be prepared for this
meeting as submissions had nat been made by a number of major fishing nations.

Documentation of catches used in the assessment prbcess

STACREC expressed concern that there has been a persistent divergence in recent years,
between the 'official' nominal catches reperted 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 staternent 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 catches 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 alsd felt this problem may
be less of an issue if 100% observer coverage was agreed to 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 Dec. 95/9) and some key points were
reviewed. STACREC noted the role of CWP was changing in that there were more
organizations participating and the focus was becoming more global as had been agreed
to by NAFO 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 1395, by the CWP Secretariat that FAQ had approved
the new statutes on 12 June. Since NAFO and ICES (the other founding members) had
already adopted them in 1994, the new Statutes now come into force 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. i was pointed
out that NAFQ is a well respected member of CWP and many of the issues addressed by
NAFO are alsoc 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 NAFG
for input on how te resolve or minimizes these probltems.

STATLANT data and discrepancies in databases

STACREC noted that most of the discrepancies between the NAFO and FAO databases
have been resolved but the review process was ongoing. Many discrepancies were
created because FAQ was using STATLANT 21A, whereas the finalized data at NAFO were
the STATLANT 21B data.

Some discrepancies still remaining were mainly the result of Contracting Parties changing
status. The breakup of the former Soviet Union and the reunification of Germany are two
examples. The data discrepancies are being continually worked cn 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 Councii to send representation to these
meetings and STACREC recommended that the Assistant Executive Secretary attend the
Ad hoc Consuitation in July 1996: It was noted that with CWP moving towards a global
approach there would probably 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 concerns unigue 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 interesis should be held as
needed by regional member organizations.

STACREC agreed that the ad hoc Consultation would be valuable meeting to forward
NAFQO's interests to the CWP and further consideration be given o issues that the Scientific
Council 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 requesied 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 unigue
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 aiso
enhance NAFQ's image. STACREC accordingly, recommended that Scientific Council
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bring the 2nd World Fisheries Congress to the aftention of the General Council and
Fisheries Commission and propose that there be aftendance as well as a presentation
describing NAFQO's experiences.

3. Biological Sampling

a)

b)

Report on Activities in 1994/85
The Provisional List of Biclogical sampling for 1992 v\lras tabled (SCS Doc. 95/11).
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 commerciai fisheries in 1994 were reduced because of a moratorium and
reduced TACs. Datz relative to length and age were collected for most commercial catches as
required from Subareas 2 to 5. Sampling at sea was accomplished by observers and extensive
sampling was conducted cn 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.
EU-France. No sampling, no fishing.
EU-Germany. No sampling, no fishing.

EU-Portugal. During 1994, biological sampling was obtained from one stern trawler fishing in all
Divisions from January and ancther fishing Div. 3M In December. One gilinetter was also sampled
from May to July in Div. 3M and 30, and threughout the last guarter 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 hatibut and redfish were sampled
in trawl catches on the Nose and Tail of the Grand Banks. By the end of June cod and redfish traw
catches 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 sampied from
September to December. Information on age composition was also collected.

A catch and sffort 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
gilinetters.

EU-Spain. During 1994 sampling of catches by Spanish fleet 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 piaice, witch flounder and roughhead grenadier.

Coverage included 3 pair rrawler units {with one observer), 11 small freezer trawlers, with four
observers and 27 large freezer trawlers (with approximately 1/3 of this fleet's catch covered).

Japan. No sampling.

Russian Federation. Data were obtained relative to length and age for redfish in Div. 3L and
relative to 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 (Table 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 (1994).

Biclogical Samptling

Stock Country’ Catch 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 Cod CAN +
E/ESP +
E/PRT + X X X
OTHER +
SA 1 Rediish GRL +
E/DEU +
3M Redfish EST +
E/ESP + X
E/PRT + X X X X X
FAR +
LTA +
LVA +
JPN +
RUS + X X
OTHER +
4VWX Silver CAN + X X X X X
hake cus + X X X X X X
3M American E/ESP + X
plaice E/PRT +
QOTHER +
3LNO American CAN +
plaice E/ESP + X X
E/PRT + X X X X X
JPN +
NCP({E) +
NCP{K) +
USA +
3NQO Witch CAN +
flounder E/ESP + X X
3LNO Yellow- E/ESP +
tail USA +
SA 0+ 1B-F E/DEU +
Greenland GRL + X 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.

Biological Sampling

Stock Country' Catch  CPUE  Sex Length Age  Individual Wt, 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 0+1 E/DEU +
Roundnose GRL +
grenadier
SA 2+3 E/ESP +
Roundnose
grenadier
3NO Capelin CAN -
SA 3+4 Squid CAN + X X X X
SA 1 Other ' GRL +
finfish

' Country abbreviations as found in Statistical Bulletin; 'OTHER' and 'NCP" refer to estimates of non-Contracting Parties who did

not report catches to NAFO.

4, Biological Surveys
a) Repott on Activities in 1994
Aninventory of biological surveys conducted in 1994, as submitted by National Representatives and
Designated Experts was prepared by the Secretariat (Table 2). Designated Experts also provided

a more detailed account of the survey data available for 1994 relative to their stocks.

Table'2. Inventory of biological surveys conducted in the NAFO Area during 1994,

. No. of
Subarea Division  Country ~Month Type of survey sets
Stratified-random Surveys
1(0) A-F GRL 79, Shrimp {included smail area in 0B) 179
B-D GRL/JPN 8 Greenland halibut 80
B-F E/DEU 10-11 Groundfish, Oceanography 78
D GRL 11 Abundance of Iceland scallops 87
2+3 JK CAN-N 1112 Groundfish trawl
3 L RUS 67 Groundfish, temperature, salinity 97
LNO 9-10 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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Table 2. Continued.
No. of
Subarea Division Country Month Type of survey sets
Other Surveys
1 A GRL 7-8 Greenland halibut, inshore, tongling- 73 lines/58291 hooks
B-F GRL 6-7 Juvenilg ced, inshore, gillnets 66
243 All Div. CAN-N 6-10 Hydrography
JKL . 6 Juvenile and adult cod acoustic
89 Abundance/distribution G-group cod and capelin
9-10 Capeiin acoustic
12 ' Demersal juvenite cod
3 K CAN-N 9 Snow crab
11-12 Herring acoustic
KL 6 Physical and biological cceanography
L 5,8,8-1G Snow crab
5-6 Current meter deployments
6,10 Inshore cod stock structure
7 Impact of trawling on benthos
7-8 Biophysical study of ichthyoplankton
89 Current moorings and CTDs
11 Biophysical study of plankten
LN 7 Gear tests '
7 Assessment Iceland scallops, Grand Banks
LNO 8-9 Abundance/distribution 0-group cod and capelin
RUS B Capelin, temperature, salinity 12
LNOP CAN-N 57 Oceanography
LP 5-6,10-11 Hydroacoustic calibration and development
Ps 5 Pre-recruit survey sea scallops-
b} Surveys Planned for 1995 and Early-1996

An inventory of blological surveys planned for 1995 and early-1996, as submitted by National
Representatives and Designated Experts, was prepared by the Secretariat (Table 3).

Table 3. Biological surveys planned for the NAFO Area in 1995 and early-1996.

Area Country Type of Survey Dates
Stratified-random Surveys - 1995
20+3K CAN-N Groundfish trawljuvenile cod Nov 7-Dec 21
3K Greenland halibut Apr 8-21
3LMN Greenland halibut Mar
SLNG Groundfish trawl May 2-Jun 16
Groundfish trawlfjuvenile ced Oct 10-Dec 20
3M " Grouncfish trawi Sep 25-0ct 6
3P . Groundfish trawl Apr 3-29
3P+4V Redfish/deepwater trawl Jul 24-Aug 11
18-F E/DEU Groundfish, oceanography Sep 11-Nov 1
3M E/ESP Botiom trawl . Jun 25-Jul 29
1A-F {small GRL Mainly directed at shrimp {180 sets) Jut-Sep

area of 0B)
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Table 3. Contirued.
Area Country Type of Survey Dates
1A-D GRL/JPN Greenland halibut (10 sets) Aug
1BCD JPN Trawl (500 - 1500 m) Aug/Sep
Other Surveys - 1995
24+3KL CAN-N Demersal juvenile cod Jan
Acoustic research juvenile and adult cod Jun 18-Jul 8
Oceanography Juf 13-31
Capeiin 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
3KL Juvenile cod habitat study Oct 10-27
3L Inshaore cod acoustics Jan
Herring acoustic Jan
American plaice 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
lchthyoplankton population dynamics Jul 15-Aug 4
Snow crab index of abundance Sep 5-22
3LMNOP Comparative fishing trials; TELEQST and A GADUS Jan-Mar
Scientific sea trials May 15-19,
Jul 11-22
3LN Research and assessment Iceland scallops Jun 6-17
- 3LNO Comparative fishing TEMPLEMAN and NEEDLER Jul 11-Aug 4
3LOP Hydroacoustic calibration and development May 29-Jun 6
4R Research and assessment Iceland scallops Aug 21-Sep 1
1A GRL Longline in inshore areas, Greenland halibut (8C lings) Jul -Aug
1B-F Gillnet in inshore areas, young cod (70 sets) Jul-Aug
3LM JPN Trawl, exploratory, deepwater Mar 5- Apr 30
Surveys Planned for Early-1996
3L CAN-N Fish behaviourfacoustic tagging/ Feb 5-Mar 8
catchability of cod by otter trawl
3LopP Hydroacoustic ¢alibration 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 ¢ 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 hatibut. It was pointed out such a survey would need input from
many Contracting Parties and reguire one to two years lead time 1o 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
interested in a synoptic survey for Greenland halibut meet and formulate such a plan. 1t 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 Councit
requirements for answering Commission guesticns on this stock.

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 wolffish.

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 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 extensive survey
databases and the results presented at the June 1996 Scientific Meeting.

Review of SCR and SCS Documents Not Related to Assessments

Four Research Documenis were tabled for review by STACREC, and the reviews are presented below:

a)

b)

The Impact of Mobile Fishing Gear on Low Topography Benthic Habitats in the Gulf of Maine
(Northwest Atlantic): A Preliminary Assessment (SCR Doc. 95/21)

Three areas in the Gulf 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 mokbile fishing gear impacted the physical structure of benthic
habitats and reduced habitat complexity. Both sedimentary structures and emergent epifauna were
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 recovered. None of the recovered
nets had retained their total fishing affectivity, and only two gillnets, recently lost, had noteworthy
catches. The results suggested that iost gillnets in this particular environment probably will continue
fishing for a short pericd of time, then collapse and stay inactive. Lost gillnets 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 were analyzed from the data of 682 hauls
made in the EU surveys during the period 1988-94. Three main zones were identified: a shallower
one (from 126 to 300 m), an intermedian one (from 300 to 600 m) and a deeper one (more than 600
m).
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d)

On Population Structure of Beaked Redfish (Sebastes mentella Travin) in the Irminger Sea as

Related to the Hypothesis of the Latter Larvae Drift into the North-Western Attantic (SCR Doc.
95M1)

The biclogical features of adult beaked redfish of the Irminger Sea distributed within pelagic depths
(outside 200-mile zone) and on the slopes off Iceland 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 relation between adult redfish of the above areas.

Concerning the early stages the redfish larvae, a drifting towards Western Greenland seemed to
criginate 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 lceland and Eastern Greenland shelf 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)

b)

d)

List of Fishing Vessels for 1992

Data for the triennial List of Fishing Vessels for 1992 were requested in January 1993. As was the
case in June 1994, 11 reports had been recelved 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.
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.

Update of Information on Conversions Factors

In the past STACREC was asked by the Fisheries Comrrission to provide conversion faciors for
praduct weight to whole weight. A search for sources of conversion factors revealed that FAO had
compiled a list in the past and had mailed out a questicnnaire in 1993 to update them. FAQ
contracted an independent evaluation of existing conversion factors and the appropriate conversion
factors were reported in FAC Circular Letter 847. STACREC noted that these factors were
appropriate 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 guestions on minimurn fish length.

Pilot Observer Program

At the 1994 STACREC meeting guestions were raised as to the availability of data from the Pilot
Observer Program. It was noted that there was a proposal tabled at the Fisheries Commission to
enter into agreements requiring 100% coverage by observers. STACREC raised concerns as to the
effect this would have on data collections. [t was felt by some Contracting Parties that even with
100% observer coverage, the present national sampling pregrams had to be maintained. it was also
felt that these national cbservers have had enforcement training but lacked the expertise required
to maintain biological sampling. Others noted that it would be impossibie to maintain both
observers and samplers in their fleets and since the abservers were a requirement they would have
to depend on them to provide any biological sampling. The question as to the ownership of data
collected was raised and it was pointed cut that this issue was on the agenda of the Fisheries
Comrmission Meeting held in Toronto 7-9 June 1995,
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Other Business
The problem of some flounder catches being reported as ‘flounder not specified' was raised.
STACREC noted that Canada {Scotia-Fundy Region) and Korea had reported some flounder catches
as flounder not specified. STACREC requested the Secretariat determine from Canada and Karea

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 Cartmouth Inn, Dartmouth, Nova Scotia, Canada on 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. Vazquez (EU-Spain), K. H. Nygaard {Greeniand) ang 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) Journal of Northwest Atlantic Fishery Science

STACPUB noted Volume 16, containing 7 miscellanecus papers and 3 notices (99 pages) was
published with the publication date of July 1994,

Volume 17 containing an Introduction, 5 papers presented at the November 1990 Canada-USSR
Meeting on Capelin and 2 notices (77 pages) was published with a publication date of October
1994,

There was presently 1 paper in hand at the Secretariat which was in the process of being prepared
for publication.

b) NAFO Scientific Council Studies

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 cobituary (95 pages) was
published with a publication date of May 1995,

Studies Number 23, containing 5 misceilaneous papers was in the flnal stages of preparation.
Publication of this issue is expacted by late-1995.

There was presenily 1 paper in hand at the Secretariat, which was in the process of being edited.
c) NAFO Statistical Bulletin

NAFQ Statistical Bulletin, Vol, 41 for 1991 was published without France (St. Pierre and Miguelon)
data, in February 1995 (318 pages).

NAFO Statistical Bulletin, Vol. 42 for 1992 was in the final stages of preparation and will be
published within the next two months.

Deadline for submission of STATLANT 218 reports for 1893 was 30 June 1994. As of May 1985,
data were still outstanding from many naticns, and STACPUB noted that the delay in the acquisition
of final data continues to delay the publication of the Bulietin.
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d) NAFO 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 triennial publication is being compiled for 1992, This publication was due to be
published last year, and data are 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 was
targeted for 1996.

Q) Index of Journal and Studies
The Index of Journal of Northwest Atlantic Fishery Science and NAFQO Scientific Council Studies,
1980-93 (62 pages) was completed and published in February 1994, 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 Meeting.

3. Production Costs and Revenues for Scientific Council Publications

a) Publication Costs and Revenues
The production costs and the revenues for the various publications related to the activities of the
Scientific Council were reviewed by STACPUB. No significant departures from those of previous
years were cbserved, however, the new billing precedure 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 was now made from the majority of SCR and SCS Documents. As
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 an historic ICNAF/NAFO
oceanographic data, STACPUB looks forward to an invitational paper on this bilateral project. This
paper will be available after the completicn of the project, expected 1o be in 1998,
As indicated at the Scientific Council Meéting in September 1084 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. STACPUB agreed to publish this review in addition to the annual review papers on
climatic conditions curing 1934 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} ¢n the pessible compilation of
papers on Flemish Cag shrimp in an invitational paper was expected for the Scientific Council
Meeting in September 1995,

Editorial Matters Regarding Scientific Publications

a)

b)

e)

Review of Editorial Board

STACPUB was informed that Associate Editor Sv. Aa. Horsted (Denmark-Greeniand) 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 beth the review process of papers and the turn around time of the publication of Journal
issues. STACPUB-members undertook to cansider suggestions for mare 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 valuable collection of papers prepared in the
Canadian Northern Cod science program.

Progress Report of Publication on West Greenland Cod

Papers for the publication on West Greenland cod was being compiled by the coordinator, Hans
Lassen. Twe papers submitted and edited early have already been published as miscellaneous
papers, as decided by STACPUB in 1994. Some pregress had been made on possibly 8-10 other
papers. However, the coordinator expressed concern on the progress by some authors. Hence,
the plan to have all papers in ane 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 Journal should be published centaining the papers presented at the NAFQ 1893 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 late-1995.

Considerations for Publishing Symposium Proceedings

Collection of papers from a Symposium in a single pubtication was found useful, ang STACPUB
agreed that publication of Symposium proceedings be issued as suppiementary issues of either the
Journal or Studies. '

STACPUB stressed that conveners of a Symposium would have to decide whether contributions to
the Symposium are intended for the Journal or Studies before posters are send out announcing the
Symposium. If discussicns 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 puplication of the same or an upgraded paper in primary literature.

Progress Review of Publication of 1995 Special Session

Given the decision taken under item 5.e and recognizing the likelihood of many primary literature
standard papers being submitted to this Symposium, the conveners of the 1895 Special Session
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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.

6. Papers for Possible Publication

a)

b)

<)

Procedures for STACPUB Review
No new suggestions to procedures of STACPUR review were put forward.
Review of Proposals Resulting from the 1994 Meetings

Of the 13 papers nominated at the June 1994 Meeting, 5 papers have been submitted, and 1
respense of intent has been received,

In addition, 5 papers from outside the STACPUB nomination process were submitted since June
1984, Four of these are in the hands of the Associated Editors, and 1 has been edited and returned
to the Secretariat.

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 underiook to offer comments as to 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 28 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 meeting and thanked the members for their contributions.  He also thanked the
Assistant Executive Secretary for his suppert 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 NAFO publications. '

A special thanks was afforded to K. H. Nygaard for his agsistance while making a full contribution to the
meeting as a member.
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REPORT OF SCIENTIFIC COUNCIL

Annual Meeting, 9-15 September 1995

Chairman: H. Lassen . ) Rapporteur: T. Amaratunga
1. PLENARY SESSIONS

The Scientific Council met at the Holiday Inn, Dartmouth, Nova Scotiz, Canada during 9-15 September
1995, Representatives attended from Canada, Denmark (in respect of Faroe Islands and Greenland), European Union
{Denmark, Germany, Portugal, Spain and United Kingdom), Iceland, Japan, Russian Federation, and observers from
the United States of America and ICES. The Executive Secretary and Assistant Executive Secretary were in
attendance.

The Executive Committae met briefly before the apening to discuss the plan of work.
The opening session of the Council was called to order at 1005 hr on 9 September 1995,

The Chairman welcomed everyone 1o this 17th Annual Meeting. The Assistant Executive Secretary was
appointed rapporteur.  The Council welcomed F. M. Serchuk, National Marine Fisheries Service, Woods Hole,
Massachusetts, USA.and H. P. Cornus (EU-Germany) the ICES representative, as observers to this meeting.

The provisional agenda was considered, and Item Vi was modified to take intc account the reguest on
research need for Greenland halibut and any other requests which could be forthcommg from the concurrent Fisheries
Commission meeting. The Council adopted the modified agenda.

The session was adjourned at 1030 hr on 9 September 1995,

The Council reconvened brigfly through 10-14 September 1995 particularly to address requests from the
concurrent Fisheries Commission sessions and discuss various items in the agenda. These are reported in relevant
sections beiow.

The cencluding session was called to order at 0900 on 15 September 1995. The Council considered and
adopted the Report of the Standing Committee on Fishery Science (STACFIS), the Report of the Standing Committee
on Research Coordination (STACREC), and the Report of the Standing Committee on Pubiications (STACPUB) and
then adopted the Scientific Council Repart of this meeting.

The meeting was adjourned at 1008 fr on 15 September 1995,

The reports of the Standing Committees are appended as follows: Appendix | - Report of the Standing
Committee on Fishery Science (STACFIS), Appendix Il - Report of Standing Committee an Research and Coordination
(STACREC), Appendix |Il - Report of Standing Committee on Publications (STACPUB). STACFEN was not in session
during the Arnual Meeting. The report of the Symposium on ‘The Role of Marine Mammals in the Ecosystem' which
wasg held immediately prior to this Annual Meeting is presented at Annex 1 of the Scientific Council Report, while
Annex 2 gives the announcement of the 1997 Symposium on ‘What Future for Capture Fisheries'. The List of
Recommendations from this meeting are given in Part D, this volume.

Brief summaries of the Standing Committee Reports and other matters considered by the Scientific Council
are given below in Sections lI-X. The Agenda, List of Research (SCR) and Summary {SCS) Documents, and the List
of Participants of this meeting are given in Part £, this volume.

I. FISHERY SCIENCE (see STACFIS report, App. 1)
The Ceuncil noted that most of the matters referred to STACFIS were refated to providing responses 1o

requests from the Fisheries Commissien. In particular, STACFIS addressed the assessment of Shrimp in Div. 3M,
Minimum Landirg Size Corresponding to a 130 mm Mesh fer Greenland halibut, Area and the Seascnal Distribution
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of Juvenile Fish, and the Cptimal Minimum fish size for protected species in Subareas 2+3. The complete report of
STACFIS is given in Appendix I, while the Scientific Council responses to the Fisheries Commission are given below
under ftem VI ‘Management Advice and Responses to Special Requests from the Fisheries Commission'.

. AD-HOC WORKING GROUP ON THE INTERRELATION BETWEEN HARP AND HOODED
SEALS AND COMMERCIAL FISH STOCKS

This Working Group was established for this meeting alone to underiake maiters related to the request
from the Fisheries Commission on the Seal - Fish Interactions, particularly considering information presented at the
Symposium on 'The Role of Marine Mammals in the Ecosystem'.

The Report of the Symposium is at Annex 1 of this report.

The Working Group review of consumption of fish by seals, interactions between seals and commercial
fish stocks, and assessment of effects on the seal stock of recent envirenmental changes or changes in food supply,
were further considered by the Council, and are reported below under Item V1.8 as responses to a request from the
Fisheries Commission. :

IV. RESEARCH COORDINATION (see STACREC report, App. 1)

The Chairman C. A. Bishop {Canada) was unavailable for this mee'ting after his retirement in July 1995, and
the incoming Chairman D. Power (Canada) was requested by the Council to chair this meeting.

1. Acquisition of STATLANT 21 data

The Council noted that STATLANT data reports for 1994 had still not been received from several countries,
and that data from USA were not likely to be avallable this year. The Council agreed with STACREC that the
SCS document on orovisional nominal catches for 1994 should not be compiled. The Council also agreed
with the recommendation of STACREC, that NAFO Statistical Bulletin, Vol. 42 be completed as socn as
possible when the STATLANT 21B data from EU-France and Norway for 1992 were clarified.

The Counci! noted the introduction of a new trawl gear into the shrimp fisheries in Div. 3M and the possible
implications for the interpretation of fisheries data. The Council endorsed the recommendation of STACREC
that the Secretariat take steps to modify the STATLANT 21B questionnaire to include this new twin trawl gear
type used in the shrimp fishery, with a new gear code.

2. . Hesearch Coordination tor Greenland Halibut, Formulation of Research Proposal for Synoptic Survey
The Council noted the STACREC research proposal and the potential benefits of such an exercise. The
Councii recommended that Contracting Parties adopt the proposal and make every possible effort to ensure
that a coordinated synoptic survey in the Convention Area is undertaken at the earliest practical opportunity.

3. Review of Research Documents

The Council noted that three Research Documents not directly related to stock assessments and not
considered by STACF!S, had been reviewed and reported on by STACREC.

4. Publication of List of Fishing Vessels
The Council noted the concerns of STACREC regarding the serious shortfalls in submission of the lists of
fishing vessels in the NAFQ area and agreed with the request of STACREC that the Secretariat investigate
the background for the requirement for such a list and its usage In NAFO.

5. National Research Reports for 1994
The Council noted the receipt of the USA research report for 1994 and that until new auditing and allocation

procedures currently being implemented in the USA are finalised, reported landings from the USA will not
be available by NAFO Division. The Council agreed with STACREC on the importance of receiving catch
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statistics from the USA on a species/Divisional basis.
Biological Surveys in the Regulatory Area

The Council noted that while Contracting Parties are informed of progosed research activities in the
Regulatory Area, the information was not always transmitted to the chairs of Scientific Council ang its
Committees on a timely basis. Such information is of significant value to the Scientific Council. The Council
endorsed the recommendation of STACREC that Contracting Parties planning research activities in the
Regulatory Area, submit a summary of their research proposals , outlining the objectives and methods, to
the Scientific Council. ‘

Redfish Ageing Workshop
The Council noted that an ICES-sponsored workshop on ageing of Sebastes sp. is to be held in
Bremerhaven, Germany on 4-8 December, 1895, and endorsed the recommendation of STACREC that a
summary of the report of the workshop on ageing of Sebastes sp. be presented to the June 1896 Meeting
of the Scientific Council.

V. PUBLICATIONS (see STACPUB report, App. 1l])
The Council received the STACPUB report ang made specific note on the following items.
Review of Publications
While there had been satisfactory progress in many respects, the Council shared the STACPUB concerns
regarding the very significant delays in publication of papers from the 1993 Symposium on 'Gear
Selectivity/Technical Interaction in Mixed Species Fisheries'.
Promotion and Distribution of Scientific Publications
The Caouncil acknowledged the considerable international interest in the results of the Symposium on The
Role of the Marine Mammals in the Ecosystem'. It fully supported the proposal of STACPUB to advertise
widely the Journal issue which will contain papers from this Symposium. The Council also supported the

proposal for publishing in a Scientific Councit Studies issue, the contributions from the Ad-hoc Working Group
on Harp and Hoocded Seals which met in June 1985,

VI. MANAGEMENT ADVICE AND RESPONSES TO SPECIAL
REQUESTS FROM THE FISHERIES COMMISSION
Assessments

The Council assessed the shrimp in Div. 3M. The results are presented below,




SC 9-15 Sep

Shrimp in Division 3M

Background: The fishery for shrimp on Flemish Cap
only began in April, 1993 although shrimp occurrence

in the area has been known for many years. ..

Fishery and Catches: ThlS muiti- natlona! fishery
produced catches as follows:

Catch (tons)

Year

1993 27 000
1994 24 000
1985 {to 31 August) 23 000

The fishery was unreguiated in 1993. Sorting grates
were required in 1984,

Data: Catch, effort and biological sampling data were
available from the trawlers of several nations. A time-
series of biomass indices was produced from catches
of shrimp taken in EU groundfish surveys in Div. 3M
from 1988 10 1995. Biological samples of shrimp were
also obtained during the surveys. Oceanographic data
were obtained from Canadian surveys on Flemish Cap
in the summers of 1993 and 1995. '

Assessment: No analytical assessment was avallable.
Evaluation of the status of the stock was based on the
interpretation of commercial fishery data (catch, effort
and cateh rates), the time series of research biomass
indices and biological data from both §éurces.

Fishing Mérta.’fty. Unknown.

Recruitment. The 1988 vyear-class was strong,
dominating in the surveys of the early-1990s and
yielding high catch rates in the first year of the fishery.
Year-classes produced since 1988 have been much
weaker. The 1993 year-class dominated in the catches
in 1995 but not in the survey.

Biomass: Only indices of biomass were available from
the EU surveys. It was believed that these indices
reflect the general changes in stock over time.
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State of the Stock: The 1988 year-class has now
the population and no longer
contributes significantly to the fishery. The continuation
of an intensive fishery which now iargets male shrimp
as young as age 2 is undesirable and represents
growth overfishing and may result in recruitment
averfishing. The spawning biomass is now lower than
it was in the eariy-1990s and may remain below its
potential if younger male shrimp continue to be
targeted before they have the opportunity to change
sex.

Recommendations: If the stock produces only
occasional strong year-classes, as occurred in 1988,
the current exploitation pattern is unsatisfactory and
reduces the potential yield from such year-classes.

If there is a stock/recruitment relationship, then the
current exploitation pattern will result in recruitment
averfishing.

Under either scenario, the current exploitation pattern
is imprudent. In order to improve the exploitation
pattern, the fishing mortality on male shrimp must be
minimized.

In practice, with regard to the male year-classes which
were the main target of the 1995 fishery, this implies
a closure in 1996.

Special Comments: Redfish by-catches were high in
1993 and in 1994. In 1994, sorting grates with 28 mm
bar spacings were required. Bar spacings were
reduced to 22 mm in 1985 and by-catch levels were
much lower. It is not clear, however, if the reduction
was due entirely to the change in bar spacings.

Sources of information: SCR Doc. 85/100, 101, 102,
103, 105, 1086.
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2. Responses to Requests on Fish Size and Landing Size

a)

b) Minimum Landing Size

The Scientific Council had in recent years an several occasions discussed minimum landing sizes

corresponding to a specified minimum mesh size in frawls.

For easy reference a resume of those responses are presented below together with some

explanatory notes.

i) The minimum landing sizes in the NAFQO Regulatory Area are established for control and
enforcement reasons and are not based on biological arguments. Many fish being
discarded will not survive. The entire process of being caught, brought ento deck, sorted
and then released will often be so harmful that few or none of the fish survive. Key
examples are redfish and pelagic fish, but also cod, Greenland halibut and, to a lesser
degree, flatfish suffer significant losses.

i) The Scientific Council advised a minimum landing size ¢corresponding to the 25% retention
length, that is the length where 25% of the fish which enter the codend will be retained by
the meshes. The Council emphasized that these minimum lengths are based on the
existing regulation mesh size and do not include biological considerations such as yield-
per-recruit or size at first maturity.

iii) The calcutated minimum landing sizes based on L,y corresponding to 2 130 mm trawl
mesh are:

Minimum landing

Species size {cm)
Yeilowtail flounder 25
American plaice 25
Witch flounder ©2g!
Greenland halibut 35°
Cod 41
Redfish
' By analogy to yellowtail flounder and American plaice
2 Calculated 2t this meeting, see section above.

3. TAC for Greenland Halibut in SA 2 + Division 3K and Divisions 3LMNO

Minimum Fish Size for Greenland Halibut for 130 mm Trawl

The Scientific Council reviewed the data which were presented at its June 1995 and at its
September 1995 meeting and concluded that a minimum landing size based on a L, point on the
sefection curve would be between 30 and 35 ¢m dependent on, among other things, duration of the
trawl haul. The Council noted that the minimum landing size correspending to a 130 mm stretched
mesh in the codend was 35 cm. The Councii emphasized that this minimum size was far from
optimal and discussed this problem further in a respense to a request from Canada (see Report of
7-21 June 1995 Meeting, in Part A, page 41).

The Scientific Council reviewed the available survey information on the distribution of abundance of
Greenland halibut and in particular the information available for Subarea 2 + Div. 3LMNO. No survey data
were available for Div. 2GH since 1988 and data were very limited for depths beyond 1 000 m in Subarea
2 or beyond 732 m in Div. 3NO. Therefore no comprehensive abundance distribution map could be
constructed.

The fisheries data were incomplete, not covering all areas of distribution and indices of abundance, e.g.
catch rates were not comparable between vesse! groups and areas. .

The Council, in response to a request by the Fisheries Commission, has proposed a syneptic survey which
would produce the necessary information {see below).
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4.

Research Coordination for Greenland Halibut

The Fisheries Commission at its September 1894 Meeting forwarded a request for a plan for coordinated
research on Greenland halibut stating that:

"Noting the Scientific Council's recommendations for coordinated research on Greenland halibut, the fisheries
Commigsion and the two Coastal States emphasize the urgency of acquiring information on the distribution
and stock status. The Scientific Council is requested to pursue its coordinated efforts and member countries
are urged to commit the necessary resources o the ressarch.”

The Council at this meeting responded with the following text:
"Research Coardination for Greenland Halibut, Formulation of Research Proposal for Synoptic Survey

InJune 1883, the Scientific Council of NAFO recommended that consideration be given to the implementation
of a collabarative RV trawl survey for Greenland halibut frem Davis Strait to the Grand Bank and Flemish Cap.
Untit such a survey was conducted, it was thought that an adequate assessment of stock size and relative
distribution was unlikely (NAFQ Sci. Coun. Rep. 1994, p. 157). In June 1985, STACREC recommended that
parties interested in such a synoptic survey meet and develop & plan.

At this meeting, the need for such a survey was considered in detail, and while recognizing that to undertake
and complete a collaborative survey of this kind will require considerable commitment from Coentracting
Parties, STACREC formulated the following research propaosal:

Survey Area

The proposed survey area would include the offshore stratified areas of Div. DA ang 0B, 1A to 1F, 2G to 2J,
and 3K to 30, a total of 16 NAFO Divisicns encompassing some 260 000 square naut. miles, not including
Div. 1EF. This does not include the areas inside the bays and fjords, as many of these areas are unstratified
andjfor untrawlable. Maximum depth in the stratification schemes used at present are 1 500 m for the areas
north of Div. 3L, and about 1 460 m {800 fm) for Div. 3LMNO.

Objectives/Scope of Survey

The main objective of this multi-disciplinary survey wouid be to coilect information on the abundance and
distribution of fish and invertebrate species throughout the area. The key species is Greeniand halibut,
although data on other important species such as-cod and shrimp weould also be gathered.

Oceanographic data such as CTD/XBT profiles would be collected at each fishing station far comparison with
data currently available in the archives. In addition, biological data (size and age compositions, maturity, food
and feaeding, etc.) would be collected from as many species as possible, to give as complete an overview
of the ecosystem as possible. The survey would provide a vast amount of information currently unavailable
for many species and areas. The sea-geing activities of the project could be conducted every fifth vear,
providing a regular assessment of biotic and abiotic parameters in the northern NAFO Subareas.

The praject should be proposed as part of the Global Ocean Observation System (GOQOS) as Module 2
{Biological manitoring}. Most Contracting Parties wili take part in GOOS, which is a global program planned
for the next few decades. Involvement of this NAFO survey project with GOQOS will give it a higher
international profile beyond NAFQO, with data being provided both for NAFO and GOOS.

Benefits of a Synoptic Survey

There are several benefits in doing a multi-vessel synoptic survey of the area described above. Such a survey
would provide a vast amount of abundance, distribution, and biological data for many species over their,
range of distribution from the Arctic to the Grand Bank. Another cbvious benefit of a multi-vessel approach
is the reduction in the time-span necessary to do the survey. At present, there are survey data collected for
some stocks in this area from the period July to December. This makes combining survey estimates very
risky, especially for a highiy migratory animal such as Greenland halibut. A synoptic survey wouid also
provide an opporiunity to standardize fishing gears and practices as far as possible, reducing variability
introduced to surveys by these factors. Some overlaps in coverage by the vessels used in the survey would
allow petential differences in vessel fishing power to be evaluated.
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Requirements for a Synoptic Survey

Area/Depths to be surveyed. To survey the zone with minimum coverage of 1 set per 250 square naut.
miles, insuring at least 2 sets in all strata down to depths of 1 500 m, regardless of size, would require .
approximately 1 400 fishing stations.

Vessel days required. Assuming a rate of 8 sets per 24-hour day, 1 400 sets translates into about 200
fishing days. This allows arcund 15% down-time for bad weather, unsuccessful sets, avoiding untrawlable
bottom, and gear repairs. Additional time would be needed for transit to and from the survey areas, and is
not included in these estimates. Thus, a survey with 4 vessels could be done in about 50 calender days, and
a survey with 5 vessels in about 40 calender days. The proposed time period would be September-October,
to correspend to the mid-point of the range of available survey data from this area.

Vessel, gear and personnel requirements. Recognizing the scarcity of modern research vessels capable
of fishing to 1 500 m, appropriate charter vesseils would be sought. Each vessel must be capable of
conducting deep sea fisheries research, and identically outfitted with the same fishing gear, net monitoring
devices, and oceanographic equipment. The fishing and sampling protocols must be identical on each ship.
This would facilitate subsequent analyses of the data and combination of abundance estimates from all areas.

A total of 8 scientific staff would be required for each vessel-day, for a total of 1600 person-days of sea time
for the project. Additioral resources would be required for pre-cruise preparations and for post-cruise
processing and analysis of samples and data, and presentation of results.

Planning/Coordination. Given the lead time necessary to arrange for vessel-time and to coordinate all
aspects of such a survey, planning would have to start more than a year in advance. Thus the earliest time
that this synoptic survey could be run is probabily 1997, If a recommendation to proceed is obtained from
the Fisheries Commission, as a first step, a scientific steering committee should be immediately established,
followed by a planning meeting to establish scientists in charge of the project.”

Measures to Protect Juvenile Fish of Regulated Species

The Scientific Council has in the past repeatedly discussed this question and identified some areas of the
distribution of juvenile fish (e.g. nursery areas for American plaice and yellowtail flounder on the Grand Bank).
There is recent work which has not yet been reviewed by the Council. Therefore the Council cannot at this
time recommend pracise areas or seasons which could be closed to protect juveniles specifically.

Optimum Minimum Fish Sizes for Regulated Species

The Council interpreted the reference to minimum fish size as minimum langing size. The Fisheries
Commission in its request from its meeting of 7-9 June 1985 explicitly mentions the yield-per-recruit concept.

The optimum minimum size of a fish or a shellfish, however, can be defined in several ways:

- it should contribute to the reproduction potential of the stock
- the yield-per-recruit should be optimum
- the cost-per-yield unit should be minimum

The two last points can be seen under the constraint of & given fishing technology or could be discussed
with variation in the fishing technology. The Scientific Council has ne data available which allows it even in
general terms to address the cost efficiency issue.

These definitions of optimal minimum sizes will in some cases give grossiy different answers.

If for controi purposes only one mesh size is allowed when bottom trawling in the NAFQ area, then'a 130 mm
minimum mesh is a compromise corresponding to an optimum yield-per-recruit fishery for the traditional
species - American plaice, yellowtail flounder, witch flounder and cod. The compromise takes into account
the species mix in the fisheries.
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7.

Usefulness of a Minimum Mesh Size in the Capelin Fishery

Smail pelagic fish are particularly susceptible to damage when passing through trawt meshes, to the point
of not surviving. This may also be the case for capelin although it has not been demonstrated specifically
for this species. Therefore any minimum mesh in the capelin fishery will reduce the catch without reducing
the total mortality.

Analyses with Respect to the Interaction Between Seals and Commercial Fish Stocks

a) Report of the Symposium on 'The Role of Marine Mammals in the Ecosystem’

The joint NAFO/ICES Symposium on 'The Role of Marine Mammals in the Ecosystem' was hosted
by NAFO Scientific Council during 6-8 September 1995, immediately preceding this Scientific
Council Meeting. The Symposium had a wide international participation and there was significant
expressed interests from the scientific community and public media. The Council judged the
Symposium to be a valuable contribution to the scientific knowledge base on the role of marine
marmmals in the ecagystem. The Council congratulated the co-conveners, G. B. Stenson (Canada)
and J. Siguriénsson (Iceland), for the successful Symposium and extended a vote of appreciation
for their hard work to make it the success it was.

The Council adopted the report of the Symposium as presénted by the co-conveners. The report
is at Annex 1 of this Scientific Council Report.

At its meeting in September 1994, the Fisheries Commission forwarded the following request to the
. Scientific Council:

"... a detailed report on the nature and extent of analyses that were tabled at the
Sympuosium with respect to the interrelation between seals and commercial fish
stocks....."

The Council accepted the following responses to the Fisheries Commission as prepared by the Ad
hoc Working Group (Chairman - G. B. Stenson (Canaday}), noting that relevant material from the
report of the Symposium as prepared by the ce-conveners was incorporated in this response:

Ecological role of harp and hooded seals in the Northwest Atlantic

Seal/Fisheries Interactions. Interactions between seals and commercial fisheries can be broadly
categorized as follows 1) transmission of parasites, 2) operational interactions, or 3) competitive
(predatorfprey) interactions.

Harp and hooded seals do not appear to be important hosts for any parasites that compromise the
quality of the commercial fish catch in the Northwest Atlantic {Brattey and Stenson, 1993).

Operational interactions include, damage to fishing gear, damage to the catch and incidental by-
catch of seals in fishing gear. Anecdotal reports of damage to fishing gear and catches by harp
and hocded seals have increased during the last decade. However, there was no quantitative data
avajlable to adequately address either of these issues. In Newfoundland waters, a substantial
number of seals have been caught in gili nets and offshore trawis. Similar data were not available
for other regions.

Several contributions and discussicns at the Symposium stressed the importance of using
multispecies or ecosystem approaches for assessing effects of environmental changes, variation
in food supply and possible competitive interactions between marine mammals and other living
marine resources in a given area. Such modeis have been constructed 1o characterize the nature
of sealffisheries interactions in other regions (e.g. the Barents Sea and the Benguela Current
system). However, multispecies models incarporating Northwest Atlantic harp or hooded seals have
not been consiructed, partly because the data for such a madel were insufficient. Until such time
as aclequate data are available, the impact of seal predation on commercial fish species cannot be
assessed. In the following paragraphs the state of knowledge and major deficiencies in available
data are reviewed.

Food Consumption. To estimate food consumption by harp and hooded seals in the Northwest
Atlantic, information on the diet composition, energy requirements and the number of seals in each
area is necessary. (Generalized energy requirements of the seals can be estimated although they
may vary with season or condition of the seal. It should be noted that data on energy requirements
are mainly from captive animals and that data from free ranging seals are few.
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Estimates of the pup population and total population size of the Northwest Atlantic harp
seals are considered reliable (NAFO SCS Doc. 95/16), and the general distripution and
migration patterns are known. However, the seasonal distribution and abundance of harp
seals in a particular area are not known. Without this information it is necessary to use
assumptions to scale diet composition data in order to estimate food consumption in
specific areas.

The species composition and seasonal variation in the diet of harp seals is fairly well known
in some areas (coastal areas of Newfoundland and West Greenland), not as well
documented in cthers (Gulf of St. Lawrence, offshore Newfoundland, Arctic Canada), and
virtually unknown for offshore areas of Davis Strait-Baffin Bay.

The dominant fish species in the food of harp seals are capelin and Arctic cod
(Boreogadus saida). A number of other fish species (e.g. Atlantic cod, herring and redfish)
and invertebrates (sguid, shrimps and pelagic crustaceans) have been found in seal
stornachs, but they appear to play a minor role in the overall diet of harp seals in the
Northwest Atlantic. The majority of fish consumed are 10-20 cm in length (NAFO SCR Doc.
95/95).

The consumption of Atlantic cod, capetin and Arctic cod was estimated using a simple bio-
energetics mode! (NAFQ SCR Doc. 95/95). The total estimated prey consumed by 4.8
million harp seals in the Northwest Atlantic in 1994 was 6.9 million tons., Almost half (46%)
of the prey consumed were estimated ta come from Arctic waters while 40% came from
waters off eastern Newfoundland and the remaining 14% from the Gulf of St. Lawrence.
Using a diet derived fram the average of different diet estimates between 1982 and 1993,
the annual estimated consumption by harp seals was 1.2 million tons (95% C.1. 750 000-1.7
million) of Arctic cod, 620 000 tons (95% C.I. 288 000-1.0 million) of capelin and 88 000
tons {(95% C.I. 45 000-140 000} of Atlantic cod in eastern Newfoundland waters. In the
Gulf of St. Lawrence, they consumed 445 000 tons (95% C.l. 208 Q00-727 000) of
capelin and 54 000 tons (95% C.1. 14 Q00-102 000) of Atlantic cod. However, it should be
ncted that these estimates of consumptions are strongly influenced by the way in which
diet data are incorporated into the model and changes can result in substantially different
estimates of consumption. Also, the confidence intervals reported with these estimates did
not account for all possible sources of uncertainty, and should be considered
underestimates of the total uncertainty (NAFO SCR Doc. 95/23). Therefore, these estimates
should be considered preliminary and used with caution.

Hcoded Seals

The estimates of pup production and total population size of hooded seals in the Northwest
Atlantic are less precise than those for harp seals (NAFO SCS DOC 95/16). The general
distribution and migration pattern of hooded seals is reasonably well known, but as for harp
seals, seasonal abundance in specific geographic areas is not known.

Much less is known about the diet of hooded seals. The limited information avaitabie
suggests that some demersal and benthic species, such as Greenland halibut, redfish,
Atlaniic cod, wolffish and pandalid shrimps, may be the important components of the diet
in some seasons and/or areas.

A preliminary analysis of the consumption by hooded seals in the Gulf of St. Lawrence was
presented at the Symposium (Symposium Paper 3.18). The study indicated that although
the number of hooded seals is much lower than that of harp seals, their role as predators
on some commercially important fish species such as Greenland halibut may be important.
Such calculations have not been dene for cther areas.

Effects of Environmental Changes. Since the late-1980s there has been a notable change in the
seasonal distribution of harp seals in the Northwest Atlantic compared to information collected
during the previous 40 years. In recent years seals have been arriving in Newfoundiand waters
earlier, and staying for a longer period of time. !n addition, higher numbers have been sighted in
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offshore areas and in‘areas traditionally not used. There is evidence that seals are also remaining
longer in Greenland waters. Concurrent with these changes, there has been a decline in the
reproductive potential and body condition of harp seals. The proportion of females pregnant has
declined from 0.76 in the mid-1980s to 0.69 in the early-1990s and the age of sexual maturity in
females has increased by approximately half a year (NAFQ SCR Doc. 95/37). Juvenile females were
found to be smaller-at-age and have slower growth rates than in the early-1980s. In addition, adult

- seals were in poorer condition (i.e. leaner) in 1992 than in the mid-1970s and early-1980s (NAFO

SCR Doc. 25/42). Similar information is not available for heoded seals.

The decling in reproductive potential and body condition is likely related to the increase in
abundance of seals and/or changes in prey availability (Symposium Paper No. 1.3). The changes
in distribution may be due directly to the extensive ice cover observed during the early-1990s,
increases in range associated with larger populations, or indirectly due to changes in prey
availability. The distribution and abundance of capelin and Arctic cod, two of the main prey of harp
seals, changed notably since the mid-1980s. During the same- period, changes in the relative
importance of the two species in the diet were observed. Decreases in water temperature may have
contributed to the changes in prey distribution.
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Research Needs

At its September 1994 Meeting the Fisheries Commission also requested the Scientific Council to
provide ".... recommendalions on research needed to quantify further....” the interrelation between
seals and commercial fish stocks. The Council endorsed the following report on research neecs
as prepared by the Ad hoc Working Group.

One of the recurring themes at the Symposium was that an integrated ecosystem approach must
be adopted to effectively study interactions between marine mammals and commercial fisheries.
in order to build the required models for harp and hooded seals in the Northwest Atlantic the
following information is required:

- Adequate estimates of abundance and distribution of all fish species inthe age/size range
preyed upon by seals.

- The abundance, distribution and feeding habits of other predators in the system.

- Quantitative information on the seasonal distribution of both seal species.

Once a model is constructed, sensitivity analyses should be carried out to identify future data
requirements. it is apparent that in order to have confidence in the results of the model, the follawing
will be among the additional informaticn required:

- Precise estimates of the total population of hooded seals and current estimates for harp
seals.

- Seasonal and geegraphic variation in the diets of both species.
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- An understanding of the seasonal changes in energy reguirements of seals.
- Data on the seasonal energy density of different prey species.

The ecosystem models developed using these data must be robust, yet capable of identifying the
magnitude and direction of direct and indirect competitive interactions within the system, [n
caonstructing these models, marine mammail and fisheries scientists need to collect data that can
be integrated at the appropriate scales both temporally and spatially.

Cther Requests

During the concurrent meetings of the Fisheries Commission at this meeting, the Fisheries Commission
plenum directed two requests regarding Shrimp in Div. 3M and one regarding Cod in Div. 3M, to the
Scientific Council. The following are the responses from the Council as prepared during this meeting.

a)

Request for Yield-per-recruit Calculations for Shrimp in Division 3M

The Council stressed that the analyses presented below were very preliminary and there was much
uncertainty surrounding the inputs of natural mortality (M), weight-at-age, and the knife-edge
recruitment pattern. No sensitivity analyses have been performed and the Commission should note
the research recommendation in the Report of STACFIS, requesting vield-per-recruit analyses for
consideration at the September 1996 Meeting.

Estimates of M for northern shrimp have varied widely - from as low as 0.25 for males to 1.5 for
females after spawning. No estimates have yet been calculated for shrimp on Flemish Cap and in
the preliminary yield-per-recruit analyses. two values were shown to illustrate the uncertainty.

Method

Yield-per-recruit calculations were performed using the following assumptions:

i) The age range used was 2 10 6+

i) The spawning stock bicmass (females) was represented by ages 5 and 6+
fii) Natural mortality (M) was set at two levels, 0.25 and 0.7 on all ages

iv) Fishing mortality (F) was fixed at 1.0 for both scenarios of M and for all ages.

Mean weights-at-age were approximated as:

Age Weight {g}

28
5.0
76
9.8
+ 12.4

Ul AWk

Simulations- were performed which progressively increased the age at first capture from age 2 to
age 5 inclusive, to investigate the possible effects of such a management measure.

Results
Results are presented in the figure below.

Yie!d - By increasing age at first capture, increases in yield were only foreseen for the lower value
of M. Losses in yield were projected for the higher value of M.

Spawning stock biomass - As expected, significant gains in SSB were predicted by ingreasing age
at first capture under each assumption of M.
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Request for Information on the Amount of Data Used in the Assessment of the Shrimp in
Division 3M

The data available to the Counci! are summarized in the‘table below. The Council noied that several
countries had substantial fisheries on the Flemish Cap for shrimp without submitting any biclogical .

data. The lack of such data weakened the assessment.

Data available from the 1995 (up to 31 August) shrimp fishery in Div. 3M by nation are as follows:

Minimum No. Fishing  No. Shrimp  Shrimp Preliminary

Nation  of vessels Catch Effort’ CPUE positions ‘measured® - discard  By-catéh Total catch

CAN 7 X X X X 26 381 X X 939
EST 6 X X X . . . 1618
E/ESP 1 *158
E/PRT 1 *150
FRO 6 X X X 3990
GRL & X X X X 16 677 X x 231
ISL 16 X X X 4269
LVA 4 380
LTU 4 *675
NOR 20 42 899 ' 6 100
RUS 15 "2 500
Total 86 85 957 23 068

*  Approximately 500 shrimp per sample.
= Catch estimates from Canadian surveillance only.

Request on the Equilibrium Yield and Corresponding Spawning Stock Biomass for Division

- 3M Cod

The yield-per-recruit for Div. 3M cod was calculated for a 130 mm mesh size. The mean length and
weight-at-age were taken from data from the EU survey series. The natural mortality was assumed
to be 0.2. The result was Y/R = 0.888 kg per recruit for Fy ;. The Fy , was calculated at 0.12.

At the June 1985 Meeting an Extended Survival Analysis was presented, however, the Council
considered that these results were jllustrative of abundance and biomass trends but not reliable for
use in projections.

At the present low level of spawning stock bicmass, recruitment varies widely between years, The
recruitment and in particular its variability that would be produced at & much higher level of
spawning stock biomass, remain unknown.

Assuming that recruitment followed the pattern seen in the period 1988-94, the yield would be-

around twice the current TAC but varying considerably between years. The spawning stock biomass
could be 3 to 25 times greater than the level recently observed,

VIl. REVIEW OF FUTURE MEETING ARRANGEMENTS

Scientific Council Meeting on Northern Shrimp, November 1995

The Council agreed to revise the dates for this meeting to 17-20 November 1995. This meeting will deal with
shrimp in SA 0+1, and in Denmark Strait and off East Greenland. The mesting will be held at NAFO
Headguarters, Dartmouth, Nova Scotia. The Agenda will be circulated on 15 September 1995.
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2.

June 1996 Meeting of Scientific Council

The dates previously proposed were confirmed to be 5-19 June 1996 and the meeting will be heid in
Dartmouth Keddy's Inn, Nova Scotia, Canada. The Council particutarly noted the requirements of computer

printers and such hardware given in the STACFIS Report and requested the Secretariat to attend to these
requirements.

Special Session and Annual Meeting September 1996

The Council noted the dates for the 18th Annual Meeting of 7-13 September 1986 and confirmed the Special
Session dates to be 4-6 September for the Workshop on 'Assessment of Groundfish Stocks Based on Bottom
Traw! Survey Results’. The meeting place will be in the Dartmouth/Halifax area.

June 1997 Meeting of the Scientific Council’

The provisional dates are 4-18 June 1997 and the meeting place wil! be in the Dartmouth/Halifax area.

VIll. FUTURE SPECIAL SESSIONS
Progress Report on Workshop of September 1996

The Chairman (and convener, H. Lassen, EU-Denmark) confirmed that plans for the Workshop on
'Assessmeant of Groundfish Stocks Based on Bottom Trawl Survey Results' to be held during 4-6 September
1996 have been finalized. Session chairmen have been selected; S. Smith (Canada), M. Stein (EU-Germany),
H.-J. Ratz (EU-Germany), and S. Walsh (Canada), and they have all accepted the tasks. A flyer has been
circulated to participants of this Annual Meeting. The session chairmen will proceed to prepare text for this
Workshop and these texts will be considered for publication possibly in NAFQ Scientific Council Studies in
conformity with the Workshop of 1992. It was noted the Workshop will be limited to 25-30 participants with
preference given to Scientific Council members.

Progress Report on Symposium of September 1997

The Symposium titled ‘What future for Capture Fisheries' is planned to be convened in St John's
Newfoundland during 10-12 September 1997 in conjunction with the 19th Annual Meeting. The Chairman (and
convener, M. Lassen, EU-Denmark) reported on the progress, and presented a draft for the flyer to be
circulated immediately after this meeting. There had been communication with the organizers of the John
Cabot 500th Anniversary celebration agency in St. John's and the symposium outtine and schedule had been
communicated to the organizing board. The announcement had been favourably received by this arganizing
board and it will be necessary to continue close communication with the organizers. The next step for the
Scientific Council in the organization of the Symposium is to identify keynote speakers and to raise funds for
this symposium. The convenor will in collaboration with the Secretariat continue to raise funds and to find
suitable keynote speakers. Considering the high ambitions for the Symposium it is estimated that
approximately USD 50 000 would be needed. The flyer as accepted by the Council (see Annex 2, this
report), will now be issued.

X. OTHER BUSINESS

The Councii agreed that participants lists accompanying the Scientific Council Reports should be as complete

as possible, particularly including telephone and telefax numbers, and E-mail addresses. 1t was again observed that
the Secretariat should obtain E-malil facilities as scon as possible.

X. ADOPTION OF REPORTS

The Council met briefly at 0800 on 15 September 1995 and adopted the reports of its Committees (STACFIS,

STACREC and STACPUB). These reports are given in Appendix |, Il, and lll, respectively. It then adopted its own
Report of Scientific Council, 9-15 September 1995.
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Xl. ADJOURNMENT

The Chairman thanked everybody for the time he had the honour to serve as Chairman of Scientific Council.
He thanked the Secretariat and the Assistant Executive Secretary for the support given to the Council and its
Committees in fulfiling their work. He wished his successor W. R. Bowering (Canada} and the incoming Vice-Chairman
H. P. Cornus (EU-Germany) all the best in their new capacities. In closing the meeting he wished everybody a safe
journey home. ’

The incoming Chairman, on behalf of the Council members thanked the Chairman, H. Lassen, for his
dedicated and efficient work in guiding the Council through these recent years, noting he had acted as Chairman of
many key meetings before taking the Chairmanship in September 1993, The Council extended its gratitude to the
Chairman for his continued support by accepting to be convener of the 1996 Special Session Workshop and the 1997
major Symposium, and hoped his contributions to the Councii will continug into the future.
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ANNEX 1. REPORT OF THE NAFO/ICES SYMPOSIUM ON THE ROLE
OF MARINE MAMMALS IN THE ECOSYSTEM

Further to the NAFO Scientific Council initial discussion in June 1989 (NAFQ Sci. Coun. Rep., 1989, p. 116}
and its decision in September 1992 (NAFQ Sci. Coun. Rep., 1992, p. 177), the Joint NAFO/ICES Symposium on The
Role of Marine Mammals in the Ecosystem’ was held during 6-8 September 1995, The Symposium was hosted by
the Scientific Council in conjunction with the NAFQ 17th Annual Meeting,

The meeting was opened by W. B, Brodie (Canada), {STACFIS Chairman) who on behalf of the Scientific
Council, gave a brief introduction to NAFOQ and its structure and activities, and commented on the importance of the
scientific information from this Symposium to NAFQO. J. Harwood (EU-United Kingdom), on behalf of ICES then
welcomed the participants.

The following report was prepared by the co-convenors with the assistance of the session chairs.

Introduction

The Sympaosium on the ‘Role of Maring Mammals in the Ecosystem' was co-sponsored by the NAFO Scientific
Council and the International Council for the Exploration of the Sea (ICES) with G. B. Stenson (Canada) and J.
Sigurjénssen (Iceland) as co-convenors. It was beld 6-8 September 1995 at the Moliday Inn, Dartmouth, Nova Scotia,
Canada.

The aim of the Symposium was to aitract scientists from relevant disciplines with expertise in different
geographical areas to address the question of the role of mammals in the marine ecosystem. The three day
Symposium was divided into four theme sessions: (1) Environmental, spatial and temporal influences on life histories
(Chair: T. Haug, Norway), (2) Foraging strategies and energetic considerations in the diet (Chair: |, McL.aren, Canada),
(3) Marine mammal - fisheries interactions (Chair: W. D. Bowen, Canada), and (4) Theoretical considerations on the
role of apex predators and mullispecies models (Chair: G. A, Vikingsson, lceland). Each session consisted of a
keynote address, followed by contributed oral presentations and an extended general discussion. Poster presentations
were displayed throughout the Symposium in addition to specific poster sessions.

The Symposium was attended by 113 participants from 16 countries (Argentina, Brazil, Canada, Denmark
(Greenland), France, Germany, lceland, Japan, Norway, Portugal, Russia, South Africa, Spain, The Netherlands, United
Kingdoem and United States of America), In total, 30 oral and 21 poster contributions were presented. A list of
contributions and participants is included at the end of this report.

Papers presented at the Symposium will be considered for publication in the Journal of Northwest Atlantic
Fisheries Science.

Thematic Considerations

Following is a brief summary of the presentations and of discussions that took place at the end of the
respective theme sessians. :

Environmental, Spatial and Temporal Influences on Life History

Seven oral and four poster presentations were presented on the relationships between environmental, spatial,
temporal factors and iife history parameters. The session began with a keynote address {Symposium Paper 1.1)"
entitled "The Spatial Dynamics of Large Marine Organisms” presented by D. Schneider (Canada) who illustrated that
the distribution and spatial dynamics of large marine organisms in relation to physical environment may be more
preductively investigated by testing hypotheses in relation to well defined models than by direct correlation with
physical measurements such as temperatures, salinity, or depth. Correlations may, however, be usefu! in identifying
potential hypothesis for testing. Biclogical and physical processes need to be examined over a large variety of scales
which may not be similar for all disciplines or objectives. ’

Symposium Paper Numbers are listed below.
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Several contributions addressed the physical and biological characteristics of the habitats of marine
mammals. Carrelations between cetacean distribution data and physical and biciogical parameters were demonstrated
(1.7, 1.8, 1.15}) and the potential of using detailed habitat analyses to predict pctential areas of occurrence of the same
species was shown (1.9). Dimensionless ratios of various scales were used to determine changes in distribution (1.10).
Apparent changes in the distribution of various species of marine mammals have been observed (1.3, 1.12,1.13, 1.14)
which may be related to changes in environmental conditions, sighting effort, or other factors.

Changes in the reproduction potential and body condition of harp seals in the Northwest Atlantic have been
observed, which may be related to changes in seal population size, prey availability or an interaction between them
(1.3). The occurrence of significant seasonal variation in body condition of Barents Sea harp seals was considered
to be of importance in evaluation of the ecological role of the species (1.4).

The general discussion focused on two main issues. The first was related to the correlation between marine
mammals and the scale of observations. The scale at which a marine mammal and fisheries scientists operate may
not be comparable and information about prey abundance are often collected for assessment purposes which may
not always fulfil the requirements needed for evaluation of marine mammal ecology. Therefare, correlation must often
be made o physical or oceanographic factars which do not vary within a short time frame,

The second major topic of the discussion was the question of density dependent changes in populations of
marine mammals. Afthough changes in morphology and reproduction parameters have been demonstrated for a
number of species, such as the Northwest Atlantic harp seals, it was nct clear that they have been proven to be due
to classicai density dependent processes. The cause of these changes becomes important if we wish to predict future
changes in the population.

Foraging Strategies and Energetic Consideration

Six oral and seven poster contributions were presented on the theme of this session. The keynote address
{2.1) entitled "Approaches to the quantification of the energetic requirements of marine mammal populations and their
impact on marine ecosystems” was presented by G. A. J. Worthy (USA). Although the relative frequencies of food
items in the diet can often be established, estimates of consumption required for determining the role and impacts
of marine mammals require a variety of approaches for estimating metabolic demand to quantify and apporticn prey
items. Recent information on the energetic requirements of a variety of species indicate that assuming energy
requirements based upon generalized mammalian relaticnships with body mass (the "Kleiber ling") may not be
appropriate for all marine mammals. New techniques of estimating diet, such as fatty acid signature analysis and
stable isotope ratios, were presented and their applicability to answer different types of questions were discussed (2.2,
2.3)..

A number of presentations extended traditional dietary analysis beyond the usual mere enumeration of
stomach contents. Using data from the stomachs contents of fin whales off Iceland (2.4}, a diel rhythm in feeding was
identified and the average daily intake estimated. Recent studies provide new insights into various aspects of the
foraging behaviour of Northeast Atlantic minke whales; comparison of prey consumed to estimated prey abundance
obtained from resource surveys using gualitative and guantitative statistics suggests that minke whales exhibit prey
selection (2.5, 2.9) while examination of the stomach contents lead 1o the hypothesis that the meal size varies
according to the spatial distribution of the prey (2.8). Also, large and small minke whales appear 1o exploit the same
resources in given areas, although whate size and prey type influence meat size (2.6).

An example of the use of spatial and temporal patterns in the distribution of prey and predator to identify
potential interactions was presented (2.13) as well as & method of investigating prey selection in captive seals (2.7).
Information on the diet of a number of species in areas which were previously unknown were presented (2.9, 2.10,
2.12) along with comparisons of the diet of co-existing predators (2.8, 2.11), or the same predator in different
geographical areas (2.11).

The general discussion focused upon the usefulness of fatty acid signature analysis and stable isotope ratios
for determining diets. It was noted that these methods are not intended to replace traditional techniques, but rather
provide additional tools to answer specific questions. However, in order for these techniques to be useful, adeguate
baseline data from the potential prey species in the ecosystem must be obtained.
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Marine Mammal-Fisheries Interactions

A total of 12 oral and 10 poster centributions addressing issues of marine mammal - fisheries interactions
were presented. The keynote paper (3.1) entitled "Cn medelling approaches for evaluating seal-fishery interactions:
initiatives in South Africa and for the Antarctic” was presented by D. Butterworth (South Africa). It reviewed recent
modelling studies of the Benguela Current and Southern Ocean ecosystems. Perhaps the most impaortant results of
these studies is the recognition that realistic models of the interactions between marine mammal populations and
fisheries must account for the major interactions affecting the system, while at the same time simplifying the system
to the point where analyses are tractable. Associated with this process is the need for the development of a risk
assessment framework within which the probabilities and consequences of different outcomes may be evaluated.

Several presentations provided information that showed strang geographic and seasonal variation in the
composition of the diets of pinnipeds and cetaceans. These data coupled with information on mammal abundance,
individual energy requirements, and prey energy content were used to estimate the biomass of prey consumed by
harp seals in the Northwast Atlantic (3.5), hooded seals in the Gulf of St. Lawrence (3.18), Cape fur seals in the
Benguela ecosystem (3.2), cetaceans along the northeastern continental shelf of the United States (3.8), in waters
around and adjacent to Iceland (3.22), and off the coast of Patagonia, Argentina (3.10). In all areas, marine mammals
consumed large amounts of biomass, often equal to or greater than that taken by commercial fisheries, but the
species consumed were a mixture of commercial and non-commercial prey. Estimates of consumption by harp seals
in Atlantic Canada (3.5) fllustrate the impartance of understanding how diet data are incorporated into the mode! since
changes can result in substantially different estimates. A study of estimated consumption of Atlantic cod by grey seals
on the Eastern Scotian Shelf, Canada (3.4), emphasized the need for a better understanding of the functional farm
of seal predation, the level of natural mortality on young cod, and the sources and relationships among other
compaonents of natural mortality before the impact of seals on prey populations could be assessed.

A significant change in‘the age distribution of cod in the diet of seals off lceland and concurrent declines
in the size of seal stocks was observed (3.3). To determine if there was evidence of increasing juveniie mortality
consistent with predictions based upcn predation by seals, mortality was estimated from research vessel surveys for
several Northwest Atlantic cod stocks (3.6). Although no trends were detected, the ability of the tests to detect such
changes given the variahility of the survey data was debated. '

The potential cempetition between marine mammals and fisheries for prey and primary productivity in the
Pacific- Ocean was examined using a steady state model (3.9). Although data for many species of the marine
mammals included can only be approximated as order of magnitude, the study indicated that marine mammals likely
consume three times as much food (commercial and non-commercial species) as that taken by fisheries. Another
study (3.7) suggested that comparison of different ecosystems, such as the Bering Sea and Barents Sea, might yield
insights as to the nature of the ecological interactions between pinnipeds and fisheries.

Operational interactions between marine mammals and fisheries were discussed in six presentations.
Mortalities or injuries to cetaceans due to interactions with fishing gear were documented for the US Atlantic coast
and Gulf of Mexico {3.14), and the waters of the continental slope socuthwest of Ireiand (3.15). A review of cocumented
interactions between cetaceans and trawlers was presented (3.16) along with a study of gear damage and
depredation due to apex predators in eastern Florida, USA (3.13). Preliminary results of the use of acoustic devices
to reduce the incidental catch of harbour porpoise in groundfish gillnets (3.12) are encouraging. A study of surfacing
patterns in captive and wild harbour porpoise (3.21) may provide behaviourial data related to the incidental capture
of porpoise in fishing gear.

Still another form of interaction was illustrated by two presentations describing the parasitic fauna of beluga
in the Gulf of 5t. Lawrence, Canada (3.19) and grey seals in lceland {3.20). Parasites may be an important cause of

mortality in beluga and a useful tool for identifying stock identity while parasitic loads in grey seals may have an

impact on the parasitic burdens of commercially important fish species.

A framework developed by the Scientific Advisory Committee of the Marine Mammal Action Plan coordinated
by UNEP for the scientific evaluation of programs to cull marine mammals to benefit fisheries {3.11) was presented
for discussion.

The general discussion focused on the fact that the results of models designed 1o determine impact of marine
mammals on fisheries ara imprecise in mast situations. Therefore, we should consider developing robust models which
provide us with information on the direction and the order of magnitude of the impact. The ability of the model to
distinguish among alternative scenarios must be considered. It was also noted that several studies indicate that

consumption of fish resources by other predators such as predatory fish or seabirds may be important in some .

ecosystems.
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Theoretical Considerations on the Role of Apex Predators and Multispecies Models

Five oral contributions considered theoretical considerations on the role apex predators and the use of
multispecies models. The keynate address (4.1) entitled "Assessing the relationship between apex predators and
fisheries: where do we go from here?" was delivered by J. Harwood (UK)}. Examples of marine mammal - fisheries
interactions and methods for studying these waere presented. Recent studies of grey seals off the coast of England
{UK) show great "patchiness” in foraging behaviour. Therefore, it is necessary to study all of the interacting
components, inciuding the marine mammals, the prey species and the fisheries, at a finer scale than has been done
previously. In order to develop dynamic models of interactions, Information on the functional relationship between
maring mammals and their prey, other predators, and fishermen are required.

An example of a method for quantifying sources of uncertainty for gach of the components involved in
estimating prey consumption of harp seals was presented (4.2) indicating considerable unceriainty in the estimates
of consumption due to variability in the diet samples. Such calculations are important in identifying research needs
and for evajuating alternative management options.

Alternative hypothesis proposed to explain declines in Stellar sea licns and seabirds, and increases in
groundfish in the Bering Sea were described and evaiuated (4.4). These changes could have been caused by
changesin the environment, competition with commercial fisheries, or direct competition between sea lions and gadids
for food.

Multispecies interactions in the Barents Sea were explored by using a simulation model (4.3). Sensitivity of
the model to food preferences and stock sizes of harp seals and minke whales, and the relative importance of these
two species to the main fish predator, cod, was descrived. Off iceland, the potential interactions among three
piscivorous baleen whales and thelr principal prey were explored using a multispecies simuiation model (4.5). The
results indicated that balesn whales may have significant direct andfor indirect long-term impacts on the prey species.

The general discussion dealt with specific aspects of the analysis presented and restated many of the
common themes of previous discussions. The concern that multispecies models should take into account uncertainties
in the inputs was emphasized.

Summary

Throughout the Symposium, reoccurring themes became evident. The basic premise of the symposium that
a variety of biological and physical components in the ecosystem must be considered in order 1o determine the role
of marine mammais and the need to include scientists from various disciplines, was emphasized. It was also evident
that marine mammals must be considered on a variety of spatial and temporal scales and that their role may vary
among them. The scales at which marine mammals are studied are often not compatibie with the information avaiiable
from other disciplines and this can only be resolved through cooperative studies with other disciplines. With respect
to marine mammal - fisheries interactions, studies should take into account potential secondary interactions such as
other predators ar pray, which may result in conclusions which are counter-intuitive. However, in many cases it may
not be possible to quantify the interactions precisely and therefore, models incorporating uncertainties in the inputs
must be robust and yet capable of identifying the magnitude and direction of competitive interactions within the
system.
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ANNEX 2, ANNOUNCEMENT OF THE 1997 SYMPOSIUM

What Future for Capture Fisheries

A Shift in Paradigm: Visioning Sustainable Harvests From the
Northwest Atlantic in the Twenty First Century

Hosted by the Scientific Council of the
Northwest Atlantic Fisheries Organization (NAFQO)

10-12 September 1997
St. John's, Newfoundland, Canada

Objectives:

. Present the international profile of NAFO - a model of international collaborative research, management and cooperation.

. Undenrtake a visioning exercise of sustainable international fisheries cooperation and management for the twenty first century,

. Examine shifts in the traditional capture fisheries and new livelihoods for the ceastal community.

. Praduce a book, based on the culcome of the symposium - commemorating 500 years of Northwest Atlantic livelihoods based
on harvesting the sea.

W =

The Sympesium itself is built around an Opening Session with three keynote speakers and five sessions.

Opening Session:  Keynote  The NAFO model of international collaborative research, management and cooperation.
Keynote The framework within which capture fisheries will operate in the future - Development of
UNCLOS 1982. .
Keynote Sustainability - Ecological impact from fisheries - the political environmental issues and haow this
will affect how capture fisheries will operate in the future.

Session 1 - Management Approaches - Caring for the Future Resources

1. Trends in international cooperation in fisheries - monitering, surveillance and control.

2. Controlling marine fisheties 50 years from now - satellite surveillance or a changed regime - can economy and biology cooperate.

3. Geographical case studies - the future for fishery dependent communities (e.g. iceland, Farce Island, Greenland, Newfoundland).
Session 2 - History of Fishing the Northwest Atlantic

1. History of fisheries in the Northwest Atlantic - the 500-year perspective,

2. The history of fisheries management and the scientific advice - the ICNAF/NAFO history from the end of WW2 ta the present.
Session 3 - Fisheries Research: Perspectives for the Twenty First Century

1. Where is fisheries science heading - special emphasis on fish stock assessment work.

2. What can technology offer the future fisheries scientist - possibilities for obtaining better estimates of fish stock abundance (e.g.
observations from the sea) and their stock structure (e.g. DNA technology). What can information technology and science offer -
will we be able to process the mass of data future technology will enable us 1o collect.

3. Integrating fisheries observations with environmental data - towards a better understanding of the conditions for fish in the sea.

Session 4 - Sustainable Livelihood for the Coastal Community
1. Aquagculture vs marine fisheries - will capture fisheries remain competitive?
2. Impact on coastal livelincod from future changes in production and demand for fish.
Session 5 - The Future for Capture Fisheries )
1. The capture technclogy of the future - large trawlers with sea going factories or small vessels of the Coastal State.

This Symposium is being held in conjunction with the Cabot 5CCth Anniversary Celebration in St. John's, Newfound!and. For further
information, please contact:

Convener

Hans Lassen

Danish tnstitute for Fisheries Research
Charlottenlund Slot

DK-2920 Charlottenlund

Denmark

Telephone: +4533 26 33 00
Telefax: +45 33 96 33 33
E-mail; HL@DFU.MIN.DK

NAFQ Secretariat

Tissa Amaratunga, Assistant Executive Secretary
Nerthwest Atlantic Fisheries Crganization (NAFQO)
P. O. Box 638

Dartmouth, Nova Scotia

Canada B2Y 3Y9

Telephone: +902 469-9105
Teletax: +902 469-5729
Telex: 019-31475




Chairman: W. B. Brodie
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APPENDIX I. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS) -

Rapporteur: Various

The Committee met at the Holiday Inn, Dartmouth, Nova Scotia, Canada, at various times during 9-14
September 1995, to congider and report on matters referred to it by the Scientific Council, particularly those pertaining
to the provision of scientific advice an certain finfish and invertebrate marine stocks. Representatives attended from
Canada, Denmark {in respect of Faroe Islands and Greenland), European Union (Denmark, Germany, Portugal, Spain
and United Kingdom), Iceland, Japan, Russian Federation, and chservers from the United States of America and ICES.

The Executive Secretary and Assistant Executive Secretary were in attendance.

. CPENING

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

1. Shrimp in Division 3M (SCR Doc. 85/100, 101, 102, 103, 105, 106)

a)

Introduction

. STOCK ASSESSMENTS

The shrimp fishery in Div. 3M began in late April, 1993, when two Canadian offshore vessels were
granted exploratory permits to fish for Pandalus borealis in the area. Initial catch rates were
favourable and, shorily thereafter, fishing activity increased to include about 50 vessels in early July
but subsequently declined over the remainder of the year. Only 4 vessels were reported fishing
shrimg at the end of December. Fishing continued into 1994 at low intensity. Activity increased over
winter to 17 vessels by late February and remained near that level until early April, decreasing
thereafter. From mid-April to mid-June, the number of vessels increased from 7 to 47 and then
decreased steadily to 3 at the end of the year. In 1995, vessel activity was low throughout the
January-March period but increased substantially from 7 vessels in early-April to 71 by late-July.
Since then, about 60 vessels have continued ta fish for shrimp up to the end of August.

Estimated catches were approximately 27 000 tons in 1833 and 24 000 tons in 1994 (unofficiai).
Catch statistics (to August 31) indicated removals of about 23 000 tons so far in 1995. Vessels from
as many as 13 nations have paricipated, on and off, since 1993. Preliminary catches (tons) by
nation and year are given beiow:

Nation 1063 1994 1995 (to Aug 31)
Canada 3724 oM 939
Estonia 0 1081 1616
EUJ-Denmark 800 400 0
EU-Pertugal 0 ] 150
EU-Spain [ 300 158
Faroe Islands 8 545 6 556 3990
Greenland 3786 2 276 2321
leceland 2 243 2 300 4 269
Latvia Q 300 350
Lithuania 0 1225 675
Norway 7308 8 233 6100
Russia 300 300 2 500
St. Vincent 0 75 0
Total 26 706 24 183 23068
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b)

Input Data

f)

| ii)
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Commercial fishery data

Information from the fleets of three nations showed that the spatial distribution of effort
differed hetween years. Canadian vessels shifted effort to the west and southwest portions
of the Cap in 1994 and 1995, compared to 1993. Further, fishing occurred in much
shailower depths in 1995 (SCR Doc. 95/103; Fig. 1). Vessels from Greenland (SCR Doc.
95/101, Fig. 1-3) and Faroe Islands (SCR Doc. 95/105, Fig. 2 and 3) also reduced effort
substantially in eastern areas compared to 1993,

In 1995, several Greenlandic and Faroese vessels towed two complete shrimp trawls,
simultaneously. This technological change was first noted for an icelandic trawler in 1994,
The effort was doubled for CPUE calculations for Greenlandic and Icelandic vessels only,

Data from nations which provided both catch and effort estimates showed that
unstandardized catch rates were substantially lower in 1984 than in 1993. There was slight
improvement in the 1995 CPUEs over the 1994 values in some instances but these

remained lower than those of 1993,

Size compeosition data from commercial sampling by Canada, Faroe Islands and Iceland
in 1993 showed that large, female shrimp dominated the catches by number and weight.
Samples from the same nations in 1994 indicated that males were much more prevalent
in the catches than in the previous year. Canadian and Greenlandic data for 1995 showed
a further increase in the importance of the male companent (SCR Doc. 95101, Fig. 2, SCR
Doc. 95/103, Fig. 6 and 7}.

Sampling data showed the occurrence of three size groups of males in both 1993 and
1994 but only two in 1995. An additional size group of small female shrimp was evident
in 1995 and it was concluded that the 1991 year-class changed sex a year earlier than
expected.

Average shrimp density estimates were derived based on 4 754 commercial trawl hauls
of Farcese vessels made between May 1893 and September 1994, Density in the areas
fished by the Faroese fleet declined from 2.03 g/sq. m. in 1993 to 1.24 in 1994 (SCR Doc.
95/105, Table 3).

Despite the decrease in mean size of shrimp due to the dominance of small males in the
catches in 1995, data on shrimp discarding from the 1995 Canadian and Greenlandic
fisheries showed that, discard levels remained low, as in previous years (SCR Doc. 95/101,
pg. 5; SCR Doc. 95/103, pg. 3). This might be related to the current high value for small,
industrial grade shrimp.

By-catch in 1993 consisted primarily of smali redfish (14 ¢m) and Canadian observer data
indicated levels of 9 and 13% of the total catch weight in May and June, increasing to 44%
in July. Redfish were still a preblem in 1984 (up 1o 32% in April), despite the mandatory
use of sorting grates, and occurred in large numbers at 17-18 ¢cm. In 1995, redfish by-
catch was much lower, increasing from <1% in March to 4.7% in June (SCR Doc. 85/103,
pg. 4). Redfish was aiso the most dominant by-catch species taken by Greenland in both

1994 and 1995 (SCR Doc. 95/101, pg. 3). Although redfish by-catch was much lower in

1995, it was not clear whether ar not this was entirely due to the reduction of maximum bar
spacings from 28 mm in 1894 to 22 mm in 1925, Concern was expressed for the possible
numbers of fish caught which could not be addressed in the data based on weight aione.
A research recommendation was formulated to resolve this issue at the June 1996 Meeting.

Research survey data

Oceanographic data were obtained from the Flemish Cap during a Canadian survey
conducted in July 1995 and compared to long-term (1961-90) average conditions and
those of 1993 (SCR Doc. 95/102). The 1995 temperature anomalies in depths greater than
300 m were about -0.3°C, while those in shallower water over the Cap ranged from -0.5to -
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1.0°C. Temperatures, while remaining colder than normal, increased over 1993 values,
aspecially in the upper water layer (<50 m). Generally, the cold temperatures which
occurred over the continental sheif and on the Flemish Cap since the late-1980s continued
into 1995. The general circulation inthe area is characterized by an anticyclonic gyre which
could play an important role in the retention of shrimp larvae. This circulation was more
pronounced in 1993 than in 1995. It is possible that changes in the intensity of the general
circulation might also affect the distribution of shrimp over the Cap.

EU groundfish surveys were conducted on Flemish Cap from 1988 to 1995 (SCR Doc.
95/100). Shrimp biomass indices were calculated from the catches obtained using a
groundfish bottom trawl and thersfore did not represent the absolute shrimp biomass.
However, they showed that relative shrimp biomass from 1991 to 1993 was substantially
nigher than during the 1988-80 period. Biomass apparently declined since 1992 but the
estimates remained higher than the level observed during the 1988-30 period. The 1994
estimate was lkely biased downward due to a larger, meshed liner in the codend of the
trawl in that year.

Average Catch
Biomass Index per Mile

Year (tons) (kg) Standard Error
1988 2164 1.54 +0.28
1989 1923 1.37 +0.24
1990 2139 1.53 +0.21
1991 - 8211 5.83 +0.71
1992 16 531 11.75 +1.88
1993 9 256 €6.57 + 1.04
1994 3337 2.37 +0.35
1995 5413 3.85 +0.44

The surveys also showed that abundance was highest in the western, northern ang
northeastern parts of the Flemish Cap and in depths ranging from about 300 to 500 m, the
areas fished commercially since 1993. In 1994 and 1995, proportionately more biomass
was found in western and southwestern areas while densities in some eastern strata
declined substantialiy, consistent with the westward shift in fishing effort.

Assessment Results

The research and commercial fishery data of recent years showed that several changes have
occurred on Flemish Cap related to the distribution, abundance and demographic structure of the
shrimp resource. Although catches have been maintained at a high level (about 23 000 tons to the
end of August 1995), catch rates from countries that fished each year were lower in 1994 than.in
1993. The 1995 rates improved slightly in some cases but remained below 1993 levels, The area
fished had changed between years, thereby limiting the usefulness of the CPUE data for inferring
changes in abundance of the stock. Data from some nations showed a clear shift to the west and
southwest in 1994 and 1995 and the Canadian fishery extended into much shaliower depths in 19985,
Catch, effort and catch-per-unit-effort were all much lower in eastern areas in 1894 and 1995 than
in 1993. The 1994 and 1995 EU survey results were consistent with the commercial fishery data, in
that respect.

The composition of the shrimp catches had also changed between years. Males were more
prevalent in 1994 than in 1993 and more prevalent in 1985 than in 1994, The large females in 1994
were the remains of the 1988 vear-class which did not contribute significantly to the 1995 fishery.
The 1995 fishery, in fact, depended up the abundance of young male shrimp, notably the 1983 year-
class {age 2) and, to a lesser degree, the 1992 yaar-class.

Unlike the fishery data, the research survey results did not show a dominance of the 1993 year-
class. Doubt was expressed on how efficiently the lined groundfish trawl retains these very small
shrimp. Survey results, on the other hand, supported the observation from the fishery that the 1991
year-class changed sex a year earlier than expected.
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d)

All data scurces indicated that the spawning biomass (females) in 1895 was substantially lower than
the level of the early-1990s despite the fact that the 1891 year-class had already changed sex.
was also clear that the 1988 year-class had passed through the population. All year-classes from
1089 onward have been much weaker than the 1988 year-class. The 1993 year-class has already
been subjected to intensive fishing in 1935. It is the younger male shrimp that will form the spawning
biomass In two or three years time. The stock/recruitment refationship is unknown for shrimp on
Flemish Cap but a continued intensive fishery on young male shrimp will reduce the future spawning
biomass as well as yield-per-recruit. '

Also, the importance of shrimp as prey for several commercial groundfish species was noted but
there were no data upon which the importance can be quantified.

Redfish by-catch was much lower in 1995 than in the previous two years, but it is uncertain whether
or not this was a direct result of reducing the bar spacings in the sorting grates from 28 to 22 mm.
If the by-catch levels of 1993 and 1994 were mainly due to the abundant 1989 year-class, these fish
might have been big enough in 1995 to be excluded by grates with either spacing. More information
on the sizefage distribution of redfish in the Flemish Cap area is required to adequately address this
question.

Research Recommendations
For shrimp in Div. 3M, it was recommended that:
- Sizes and maturity of shrimp from the EU surveys should be presented, in fulure, by depth

andfor stratum to better evaluate changes in stock structure between years,

- Yield-per-recruit analyses should be available for consideration at the September 1996
Meeting.

- Detailad information on the age, growth and recruitment of redfish on Flemish Cap need
to be tabled at the June 1996 Meeting in order o interpret the effectiveness of sorting
grates in reducing redfish by-catch.

- Redfish by-catch information from all participating fleets, including length distributions,
calch rates and proportions of total and shrimp catch weights, should be made available
for the June 1996 Meeting.

2. Greenland Halibut .

The Scientific Council at its meeting of 7-21 June 1995 considered special questions on Greenland haliput
in SA 2+3 (see Annex 2A of the Agenda for June 1995 Meeting). Matters not completely addressed by the
Council were referred to STACFIS for consideration at this meeting. The following are the responses:

a)

L, (round total length) for 130 mm trawl

At its June 1995 Meeting, STACFIS reviewed the results of several selectivity studies on Greenland
halibut for mesh sizes ranging from 127 to 133 mm. It was cencluded that the L, for Greenland
halibut ranged from 30-35 cm for a mesh size of 130 mm. Further information at this meeting
supported those estimatas.

STACFIS reported in June 1995:
"Provide infermation in terms of yield per recruit and spawning biomass-per-recruit on:
- . the present harvest pattern patticularty the current NAFO regulatea mesh size
- harvesting practices that delayed significant recruitment until 80 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 {ishing
before Greenland halibut reaches 80 cm while maintaining the present effort level wouid increase the
potential long term yield three times, and spawning slock 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. Current trawl fisheries exploit Greenland halibut
mainty in the range 30-60 cm.
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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 Greentand halibut larger than 60 cm. Because of the
sexual difference in growth, with males only reaching a maximum tength 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 overestimate. The gain to the
spawning stock biomass would be approximately correct.

Restricting the Greenland halibut fishery to deeper than 1 200 m should decrease the proportion of
small Greenland halibut in the caich, 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.”

b) Area and Seasonal Distribution of Immature and Mature Biomass Between Subarea 2 +
Division 3K and Divisions 3LMNO

With respect to this question by Canada on Greenland halibut, STACFIS continued to be unable to
respond adequately due to the significant shortfall in survey coverage over the area and depths
required. No survey data were available for Div. 2GH for the last 7 years and were very limited for
depths beyond 1 000 m in Subarea 2 or beyond 732 m in Div. 3NO. No adequate information
regarding this request will be forthcoming until complete survey coverage has been accomplished.

A survey proposal to provide the necessary data can be found in the STACREC Report of this
meeting.

Area and Seasonal Distribution of Juvenile Fish of Protected Species (Cod, Redfish, Witch Flounder,
American Plaice, Yellowtail Flounder, and Greenland Halibut)

A response to the Fisheries Commission request on this topic was dealt with directly by Scientific Coungil.
It was noted that there has been some recent wark in this area, and that the general subject of how to
analyze survey data was being addressed in the Special Session {Workshop) in September 1996,

Optimal Minimum Fish Size for Protected Species in Subareas 2+3

STACFIS noted that a response on this Fisheries Commission topic was dealt with directly by the Scientific
Council. :

lil. ARRANGEMENTS FOR CONDUCTING STOCK ASSESSMENTS IN 1996
Work Plan for the June 1996 Meeting

Noting the urgent demands for computer printouts for consideration during meetings, STACFIS emphasized
the need for additional laser printers at the June 1996 Meeting.” Based on the heavy demand for such
printers experienced at the June 1995 Meeting, it is suggested that a minimum of 3 such printers would be
required, in addition to the present computer hardware made available by the Secretariat. At least one of
these printers should support Post-Script.

Update List of Designated Experts

Recognizing the workioad of the Designated Experts during the June Meetings, STACFIS felt it would be
desirabte to nominate a separate scientist for each stock. However, it was noted that this was not practical
at the present time. Accordingly, the list of Designated Experts for 1995 was reviewed and the following were
tentatively identified for the 1996 assessments; -

- From the Science Branch, Northwest Atlantic Fisheries Centre, Department of Fisheries and Oceans,
P. O. Box 5667, St. John's, Newfoundiand, Canada, A1C 5X1
[Telefax: +709 772-4188 - E-mail: SURNAME@NFLORC.NWAFC.NF.CA}

for Cod in Div. 3NO M. B. Davis
Redfish in Div. 3LN D. Power
American plaice in Div. 3LNO M. J. Morgan
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Witch flounder in Div. 3NQ W. R. Bowering
Yellowtail flounder in Div. 3LNG S. J. Walsh
Greenland halibut in SA 2 + Div. 3KL W. R. Bowering
Reundnose grenadier in SA 2+3 D. B. Atkinson
Capelin in Div. 3L J. E. Carscadden
Capelin in Div. 3NO J. E. Carscadden
Squid in SA 3+4 G. H. Winters
Shrimg in Div. 3M D. G. Parsaons

- From the Instituto de lnvéstigaciones Marinas, Muglle de Boh_zas. 36208 Vigo, Spain
{Telefax: +34 86 292762 - Tei No.: +34 BE 231930 - E-mail: AVAZQUEZ@IIM.CSIC.ES]

for Cod in Div. 3M A. Vazquez

- From the Instituto Espanol de Oceanografia, Centro Oceanografico de Cantabria, Aptdo 240, 39080
Santander, Spain [Telefax: +34 42 275072 - Tel. No.: +34 42 275033}

American plaice in Div. 3M . E. de Cardenas

- From the Institut fur Seefischerei, Palmaille 9, D-22767, Hamburg, Republic of Germany [Tetefax:
+49 40 38905263 - Tel No.: +49 40 38905194 - E-mail; internet. 100565.1223@compuserve.com)

for Redfish in Div. 3M H. P.Cornus

- From the Greenland Institute of Natural Resources, P. O. Box 570, DK-3300 Nuuk, Greenland
[Telefax: +299 25957 - Tel No.: +299 21095]

for Northern sﬁrimp in SA 0+1 H. Siegstad
Greenland halibut in Div. 1A G. Bech

- From the Greenland Institute of Natural Resources, Tagensvej 135, 1, DK-2200 Copenhagen N,
Denmark [Telefax: +45 35 821850 - Tel No.: +45 31 854444]

for Roundnose grenadier in SA 0+1 0. Jargensen
Wolffish in SA 1 0. Jergensen
Greenland halibut in SA 0+1 0. Jargensen

- From the Institut fiir Seefischerei, Fischkai 35, D-27572 Brémerhaven, Germany
[Telefax: +49 471 73127 - Tel No.. +49 471 73473)

for Redfish in SA 1 H. J. Ratz

- From the Marine Fish Division, Department of Fisheries and Oceans, Bedford Institute of
QOceanography, P. O. Box 1008, Dartmouth, Nova Scotla, Canada, B2Y 4A2
[Telefax: +902 426-7827 - Tei No.: +902 426-2937 - E-mail: M_SHOWELL@BIONET.BIO.DFO.CA]
for Silver hake in Div. 4VWX M. A. Showell

- From the Marine Research Institute, Skulagata 4, P. O. Box 1390, 121 - Reykjavik, Iceland
[Teiefax: +354 562 3790 - Tel No.: +354 552 0240- E-mail; UNNUR@HAFRO.IS]

for Northerr shrimp in Denmark Strait U. Skiladdéttir
The Secretariat was requested to confirm the availability of the Designated Experts from their respective

laboratories. Confirmation of Designated Experts is requested by 1 January 1996 and no response by that
time will be taken to mean no objection to the nomination.

V. SILVER HAKE AGEING METHODOLOGY REPORT

No infarmation on this item was avaitable, so the topic was deferred to the June 1896 Meeting.
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V. OTHER MATTERS
STACFIS Agenda for November 1935 Meeting

STACFIS noted the agenda for the November 1995 Meeting of STACFIS with respect to Shrimp in Subareas
0 and 1, and Denmark Strait will be made available immediately following this meeting.

Adjournment

There being no other business, the Chairman, prior to adjournment, thanked the participants and the
Secretariat for thelr work during the meeting.
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APPENDIX Il. REPORT OF STANDING COMMITTEE ON RESEARCH COORDINATION (STACREC)

Chairman; D. Power Rapporteur: J. Casey

The Committee met at the Holiday inn, Dartmouth, Nova Scotia, Canada on 8-14 September 1995, to discuss
various matters pertaining to statistics and fisheries research in the Regulatory Area, as referred to it by the Scientific
Council. Representatives attended from Canada, Denmark (in respect of Faroe Islands and Greenland), European
Union (Cenmark, Germany, Portugal, Spain and United Kingdom), Japan, Russian Federation, and observers from
United States of America and ICES. Noting that STACREC Chairman C. A. Bishop {Canada) had retired in July 1995,
the incoming Chairman (as of end of this 17th Annual Meeting), D. Power {Canada), agreed to chair this Committee

Meeting. :
1. Acquisition of STATLANT 21 Data
a) Publication of Statistical Information
The Secretariat reminded the Committee that STATLANT 21A data for 1994 had still not been
received from several countries. STACREC agreed that the Secretariat should not compile the SCS
Document on provisional nominal catches for 1994 at this time.
With regard to STATLANT 218 data, the Secretariat informed the Committee that, compilation of data
had proceeded reasonably well, but that submissions from some countries were still outstanding.
Outstanding submissions for both STATLANT 21A and 21B data are given in Table below.
List of STATLANT 214 and 21B reports which have not been submitted.
STATLANT 21A STATLANT 2B
1894 . 1992 1993
Cuba EU-France Faroes
Korea Norway France (SP)
Lithuania Norway
USA EU-Portugal
USA
STACREC was Informed that STATLANT 218 data had been received from France for 1892, but
required clarification before they could be finalized. STACREC recommended that the publication
of the NAFO Statistical Bulletin, Vol. 42, be completed as soon as possible when the data from EU-
France and Norway were ciarified for STATLANT 218 data for 1992,
The Committee noted that the Fisheries Commission, at s last m.eering, had commented on the lack
of STATLANT 21B data for 1994. Heads of Delegations were informed and the Secretariat informed -
STACREC that the response to the letter had been guite good. The Secretariat anticipated that
publication of STATLANT 218 data for 1993 and 1994, could be envisaged relatively soon.
b) Gear Codes
STACREC noted that the introduction of a new trawl gear (twin traw!) into the shrimp fisheries in Div.
3M in 1995. The introduction of this gear has implications for interpretation of fisheries data.
STACREC recommended that the Secretariat take steps to modify the STATLANT 218 questionnaire
to include this new twin traw! gear type used in the shrimp fishery, with a new gear code.
c) Recording of Catch Statistics for Pandalus borealis

STACREC noted that catch statistics for Pandalus borealis are recorded under two different species
codes and listed ag pink shrimp and northern shrimp separately. The Committee requested that the
Secretariat contact the relevant Statistical agencies to ask for clarification.
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d)

Catch Statistics for Seals

At its June 1995 Meeting, STACREC reported that there was some inconsistency in the reporting
of the Greenland seal catches. In some years the numbers caught were estimated from pelt sales,
and this methcd may provide an underestimate of total removals. The Committee requested that the
Secretariat contact the appropriate authorities to obtain clarification on this matter.

2. Research Coordination for Greenland Halibut, Formulation of Research Proposal for Synoptic Survey

a)

Synoptic Survey

In June 1993, Scientific Council of NAFO recommended that consideration be given to the
implementation of a collagorative RV trawl survey for Greenland halibut from Davis Strait 1o the
Grand Bank and Flemish Cap. Until such a survey was conducted, it was thought that an adequate
assessment of stock size and relative distribution was unlikely {Sci. Coun. Rep. 1994, p. 157). In
June 1895, STACREC recommended that parties interested in such a synoptic survey meet and
develop a plan.

At this STACREC meeting, the need for such a survey was considered in detail, and a proposa! for
collaborative survey of this kind was formulated. The proposal as adopted by the Scientific Council
is reported in Section VI of the Council Report,

3. Review of Research Documents

Three research documents were reviewed by STACREC.

a)

b)

Age Structure of Roughhead Grenadier (Macrourus berglax) 3LM, 1993-94 (SCR Doc. 85/27)

Age compositions for roughhead grenadier catches from Div. 3LM for 1893-94 were presented.
Growth of the species in these Divisicns was described using the von Beralanify growth model. The
results indicated that the species was slow-growing and leng-lived.

Age and Growth of Redfish in Flemish Cap (Division 3M} (SCR Doc. 95/31)

Comparisons between age readings of redfish in Div. 3M using scales and otoliths were made.
Validation of otolith readings was performed using length modal analysis of data collected on EU
surveys conducted in Div. 3M from 1988 to 1994. The author concluded that ageing using otoliths
was the most reliable technique. Furthermore, the results also indicated that the modal length group
of redfish at 6-8 cm observed in July each vyear, correspended to 1 year old fish.

Feeding Relationships of Demersal Fish on Flemish Cap in Summer 1993-1994 (SCR Doc.
95/104)

The feeding patterns of 15 fish species taken by demersal trawls fram Flemish Cap in surnmer 1893
and 1934 were presented. An examination of diet composition and changes in feeding habits with
size, distinguished three groups: 1} specizlists (4 species), having no differences in feeding habits
with size and only a small number of main prey taxa; 2) high diversity feeders (7 species), with a
highly diversified diet and feeding differences between different size groups; 3) low diversity feeders
(4 species), with few and variable dietary categories. To measure overlap, cluster analysis of
percentage volumetric data using Chekanowski's index, produced distinct groups which reflected
the greater or lesser proximity to the lower fish trophic levels and the ontogenetic changes in diet.

4, Other Matters

a)

Publication of List of Fishing Vessels

The Secretariat informed the Committee that there were still serious shortfalls in submission of the
lists of vessels fishing in the NAFO area. The 1992 triennial report had not been published due to
many outstanding submissions, and the 1995 compitation should now be underway. STACREC
recognized that from a fisheries science standpoint, these data are rarely used, but recognized that
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they are potentially usefu! to other Committees. STACREC requested the Secretariat to investigate
the background'to the requirement for such a list and its usage in NAFO. STACREC would review
this matter in June 1996.

National Research Reports for 1994

The Chairman acknowledged receipt of the 1994 Research Report from USA and thanked the
authors for their contribution. The Committee noted that in 1994, revised sampiing and reporting
protocols were implemented in the north-east region of the USA. As a result, new auditing and
allocation procedures wera being developed to prorate total reparted landings by species among
areas, and until these procedures were fully developed, reported landings from USA will not be
available by NAFO Division. STACREC emphasized the importance of receiving catch statistics from
the United States on a species/Divisional basis as in the past, '

Biological Surveys in the Regulatory Area

STACREC noted that while Contracting Parties are informed of proposed research activity in the
Regulatory Area, the information is not always transmitted to the Chairs of Scientific Council and its
Committees on a timely basis. STACREC considered such information of significant value to the
Scientific Council and agreed that steps be taken to ensure that Scientific Council is made aware
of all such research plans. STACREC recommended that the Scientific Council encourage
Coniracting Parties planning research activities in the Regulatory Area, to submit a summary of their
research proposals, outfining the objectives and methods, lo the Scientific Councit.

Redfish Ageing Workshop

STACREC was informed of an ICES sponsored Workshop on Ageing of Sebastes sp. to be held in
Bremerhaven, Germany (co-chaired by D. B. Atkinson (Canagia) and K. Kosswig (Germany)j during
4-8 December, 1995. Topics to be discussed include comgarisons of the use of scales and otoliths
as well as comparisons of techniques and age validation. STACREC proposed that Contracting
Parties be encouraged to inform national laboratories of the workshop, and encourage interested
scientists to attend. STACREC recommended that a summary of the report of the ICES sponsored
Workshop on Ageing of Sebastes sp. be presented to the June 1996 mesting of Scientific Council,

Data Necessary for Stock Assessments

The available data from commercial fisheries relative to the assessment of shrimp in Div. 3M for
1995 up to 31 August are as follows:

Stock Country Catch  CPUE Sex Length Age  Individual Wt Maturity
Shrimp Div. 3M CAN 939 X X X X X
EST 16186 X ’
E/ESP 158
E/PRT 150
FRO 3990 X
GRL 2321 X X X X
ISL 4 269 X
LVA 350
LTU 675 .
NOR 8 100 X X X
RUS 2 500

Acknowledgements
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APPENDIX Ul. REPORT OF THE STANDING COMMITTEE ON PUBLICATIONS (STACPUB)

Chairman: W. R. Bowerlng ’ B S S -‘“Rapporteur' D. B. Atkinson

The Committee met at Holiday Inn, Dartmouth, Nova Scotia Canada on September 11-and 13, 1995. In

aftendance were W. R. Bowering (Canada Cha:rman) D. B. Atkinson (Canada) representing M. J. Morgan (Canada),
M. Stein (EU-Germany), H.-P. Cornus (EU- Germany) invited as mcomtng Chaurman A Vazquez (EU-Spain) and the
Assistant Executive Secretary (T. Amaratunga).

1.

Review of Scientific Publications
a) Status ot Journal of Northwest ‘Atlantic Fishery Science

At the Scientific Council Meeting during September 1983, the Council agreed that a special issue
of the Journal should be published containing the papers presented at the NAFO 1993 Symposium
on 'Gear Selectivity/ Technical Interactions-in Mixed Species Fisheries'. At its meeting in June 1995
STACPUB noted the editors had placed a deadline date of 17 July 1995 with the auihors. S.
Murawski (USA) had reported some progress. However, there were still some delays being
expenenced with authiors. STACPUB hoped that thigissue is still expected to be completed in late-
1995, as indicated by S. Murawski. . :

b) NAFO Scientific Council Studies

Studies Number 23, containing 5 miscellaneous papers |s in the final stage of preparation.
Publication of this issiie is expected by late-1995:

With reference to the 1994 Symposium on 'lmpact of Anomalous Oceancgraphic Conditions at the
Beginning of the 1990s in the’ Narthwest Atlantic on the Distribution and Behaviour of Marine Life',
STACPUB decided, at the June 1995 Meeting, that the Studies' series was the suitable publication
vehicle. STACPUB was informed that all" 12 papers received as SCR Documents during the
Symposium have now been prepared at the Secretariat for final consideration by co-conveners
and/or authors.

The Assistant Executive Secretary also informed the Committee that the 1992 Statistical Bulletin was ready
to be delivered to the printer when revised data were réceived from Norway: This has resulted in a delay of
publication, but the Bultetin should now be avaalable by the end of October 1995.

Promotion and Dlstrlbutlon of Sclentlflc Publlcattons

The Committee noted with pleasure the considerable international interest in the Symposium an 'The Role of
Marine Mammals in the Ecosystem'. The papers presented will be published in a special edition of the
Journal of Northwest Atlantic Fisheries (see item 4(a) below), and'the' Committee agreed that production and
availability of this publication should be widely advertised. It was agreed that until more information is
available on the timing of the publication, promation should not occur, but when it is closer to the completion
date, STACPUB should drscuss how: best to promote the vo!ume -

The Committee aiso noted that there have been dlscussmns concerning the possible collation of papers
reviewed during the June 1895 Meeting of the' ad hoc Working Group on Harp and Hooded Seals (see Other
Matters below). It was agreed the production of this volume should also be advertised and that the Chairman
should confer with the Secretariat and Committee members-on'the best approach as soon as it becomes
clear what the publication strategy will be.

_Editorial Matters

Ca) Editorial Board

It was noted in'June, 1995 that Sv. Aa. Horsted (Dénmark-Greenland) had requested to withdraw
from the Editorial Review Board, Since then, a request had-alsc been received from Or. R. Misra
(Canada) to withdraw, also as a result of retirement. The Committee expressed its sincere
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appreciation to Dr. Misra for his dedicated, comprehensive work, and extended its best wishes to
him.

As a result of these requests, it was necessary to find 2 replacements to the Board. Names of a
number of possible candidates were put forward although in some instances they had yet to be
approached concerning their possibie interest. It was agreed that individuals should be

- approached, and results of the consultations be forwarded to the Chairman through the Secretariat

by 15 October 1995. The list of possible candidates will then be circulated by the Chairman to
Committee members for consideration, and agreed replacements will be determined through
telecommunication. .

The Committee agreed that after replacements are found, further discussions on the possibility of
increasing the number of Editors would be held.

Other Matters

Concern was once again expressed about the decreased submissions, and slow editing of Journal
submissions. Considerable discussion on this topic took place and it was agreed that the causes
rermain very unclear and therefore difficuit to address. The one specific problem identified pertained
to publication of papers presented at the 1993 Symposium. The Committee agreed to defer this
matter but urged members to think further about it so that discussion ¢an continue and the matter
hopefully resolved during June, 1996,

4. Review of Papers for Possible Publication

a)

Consideration of Publication of Papers from September 1895 Symposium

Papers presented at the Symposium on 'The Role of Marine Mammals in the Ecosystem’ will be
considered for publication in the Journal of Northwest Atiantic Fishery Science. The deadline for
submission will be 1 October, 1995. The co-convenors of the Sympaosium, G.B. Stenson (Canada)
and J. Sigurjonnson (Iceland) will undertake responsibility of obtaining peer review for submitted
manuscripts.

The Committee noted that the Symposium was co-hosted by ICES, and that appropriate
consideration and acknowledgment of this must cccur in conjunction with the publication. The
Assistant Executive Secretary was reguested to pursue the most apprapriate way to deal with this.

Other Papers Presented at the September 1995 Meeting

STACPUB members considered SCR Doc. 95/104 for its suitability for publication in either Studies
or the Journal. It was agreed the Secretariat request the author to submit it for consideration.

Status of Papers on Shrimp in Division 3M for a Single Publication

Some progress had been made regarding the comprehensive publication on the biology of, and
fishery for shrimp on Flemish Cap. An annotated outline had been distributed to relevant scientists
and some input had been received. However, & draft document was not yet available.

STACPUB recommended that a draft of the proposed publication on Shrimp on Flemish Cap be
made available for discussion during the November 19395 Scientific Council Meeting on shrimp in
Davis and Denmark Straits.

Status of Papers on West Greenland Cod

It was reported that 4 papers were currently under review, two papers had been promised for the
end of October, and the status of another two'papers was uncertain. It was hoped that this project
will be concluded by the end of the year at which time it will be determined if there are sufficient
papers to make up a complete Journal volume. If not, then accepted papers will be pubfished in
upcoming volumes.
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The Committee noted that because of delays in production of this special volume, one paper has
already been published in an earlier volume of the Journal,

Other Matters

a)

b)

Joint ICES/NAFO Working Group on Harp and Hooded Seals

The Joint ICES/NAFO Working Group on Harp and Hooded Seals met in June 1995 during which
10 Scientific Council Research (SCR) Documents were presented. Most of these documents were
quite extensive and togeiher present an excellent summary of current knowledge of the status of
harp and hooded seals. During recent discussians with some members of the Working Group, it
was suggested that it would be extremely useful to compile these documents into a single Issue of
the NAFO Scientific Council Studies to ensure that they are available to anyone interested in the
conclusions. Therefore, it was proposed that all of the SCR Documents presented at the June 1995
Working Group Meeting be considered for & special issue of the Council Studies. This will be
cenditional upon approval of the remaining members of the Working Group.

Acknowledgments

There being no further business, the Chairman thanked members for their contributions. He also
expressed gratitude to the Assistant Executive Secretary for his support and organization of
materials reguired during the meeting and that he convey the Committee's appreciation to the
Secretariat staff for their able assistance. A special thanks was given to D. B. Atkinson for his
assistance as rapportevur.

The Chairman noted that this was the last meeting under his leadership, and wished the incoming
Chair H.-P. Cornus (EU-Germany) success in his work.
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REPORT OF SCIENTIFIC COUNCIL

Special Meeting, 17-20 November 1985

Chairman: W. R. Bowering Rapportehr: T. Amaratunga
. PLENARY SESSIONS

The Scientific Council met at NAFO Headquarters, Dartmouth, Nova Scotia, Canada, during 17-20
November 1995. Representatives attended from Canada, Denmark (in respect of Farce Islands and Greenland),
Iceland and the United States of America. The Executive Secretary and Assistant Executive Secretary were in
attendance.

The opening session was called to order on 17 November 1995 at 1000 hr.

The Chairman, W. R. Bowsring (Canada), welcomed representatives to this Special Meeting of the
Scientific Council to conduct assessments on shrimp in Subareas 0 and 1, and Denmark Strait. The Assistant
Executive Secretary was appointed rapporteur. The Chairman noted that the USA was joining NAFO, and he was
particularly pleased to welcome S. H. Clark, National Marine Fisheries Service, Woods Hole, Massachusetts, USA, to
this meeting. The meeting welcomed U. Skaladéttir {lceland), as the ICES cbserver to this meeting.

In considering the Agenda, the Chairman noted that at its meeting in September 1995, the Council
had recommended that a publication dealing with shrimp on Flemish Cap be considered at this meeting, and this
matter be cansidered under 'Other Matters'. The Provisional Agenda was adopted (see Agenda Ill, Part D, this
voluma)j.

The Council noted that STACFIS would undertake the assessments of the stocks, while the
prognoses and the agvice would be undertaken by the Council.

The session was adjcurned at 1015 hr.

The Council briefly convened on 18 November 1985 at 1545 hr to consider the presentation on the
Flemish Cap shrimp.

The concluding sessions were convened on 20 November 1995, noting that the shrimp assessment
reports had been prepared by STACFIS. The Council then addressed the requests of the Coastal States considering
the results of the assessments and provided advice and recommendations. The meeting was adjourned at 1320 hr.

Summary reports of the assessments and other matters considered by the Scientific Council are
given below in Sections 1l-iV. The Agenda, List of Research {SCR) Documents and the List of Participants of this
mesting are given in Part D, this volume.

Il. FISHERY SCIENCE (see STACFIS report, App. I)

The Council noted that matters referred to STACFIS relating to assessments of Shrimp in Subareas

0 and 1 and Shrimp in Denmark Strait were addressed. The complete reports are given in Appendix |,

{ll. FORMULATION OF ADVICE

The Council reviewed the STACFIS assessments of shrimp in Subareas 0 and 1, and Denmari Strait
and the agreed surmmaries are as follows:
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Shrimp in Subareas 0 and 1

Background: A small scale inshore fishery began in SA 1
during the 1930s. Since 1969 an offshore fishery has
developed and the shrimp fishery is now the largest in Davis

Strait. & ]
2225 -
Fishery and catches: The fishery is conducted mainly Dy w
Greenland and Canada. Recent catches from the stock are &
as follows: = 15 -
&
('000 tons) T
hs] e
Year Inshare Offshore 3 om | Large Shrimp (Div. 18) i
& FLoooeees -~ All Shrimp (Div. 0A) E
1990 138 55.7 e Large Shrimp (Div. 1CD) :
1991 16.3 59.4 ogg ——— S BTN
1992 206 66.2 1980 1985 1990 1995
1993 17.8 : 58.0 Year
1994° 18.1 58.5
1998" (to Oct) 9.6 45.2
1 - '
Provisional. Biomass: Combined survey biomass indices from offshore
and inshore were relatively stable over time although a
decrease is indicated from 1993 to 1995.
0 e T
BOL _
701~ ‘l —_
zc; - : B 300: T T T T T T T T i
o ! " :: | Inshore ]
o S0 - 250 Offshore —
2 N ]
2w . C ]
= = v 1. |
S ' 5 aop v
3 %r _ 7 g 1
20 - ST -
0 g f
E iwf .
ol oy o 1 b e e L o [ ]
1970 1975 1880 1985 1850 18995 2000 r ]
Year 501 -

Data: Catch, effort and biological sampling data were
available from the cffshore fishery and catch and effort data
for the inshore fleet. Time series of biomass indices and
stock composition data were available from research surveys
from both offshere and inshore areas. )

Assessment: No analytical assessment is available and
fishing mortality is unknown. Evaluation of the status of the
stock is based cn interpretation of commercial fishery data
{catch, effort, unstandardized and standardized catch rates),
fime series of research biomass indices and stock
composition data.

CPUE: Standardized catéh-rate indices from Div. 0A and Div.
1CD showed an overall decrease from 1987/88 to 1995, while
the index for Div, 1B has been stable since 1889.

Recruitment: The 1985 year-class was strong and maintained
catch rates in the early-1990s. Year-classes produced since
have been weaker. The 1990 year-class dominated the 1995
catches in the survey and commercial fishery,

1987 1988 1989 1990 1981 1892 1993 1994 1995 1996
Year

State of the Stock: There are indications that the stock size
has declined and the strong 1985 year-ciass has now passed
through the fishery. As well, the abundance of males (as
estimated from the surveys), the source of recruitment to the
fishery, decreased since 1993.

Recommendations: Due to uncertainties about recruitment
and the overall decrease in the abundance indices, it is
recommended that total catches not exceed 60 000 tons, as
recommended for 1995,

Special Comments; Advice on the 1995 catch level was
parily based on use of past inshore catches as an estimate
of long-term production. In light of concerns on stock status,
the upward revision of inshore catches done in 1835 was not
considered sufficient to justify an increase in the advised
catch level. The Councit expressed concern that recent
catches have substantially exceeded the advised TACS.

Sources of Information: SCR Doc. 95/107, 110, 111, 113,




Shrimp in Denmark Strait

Background: The fishery for shrimp in fimited areas of the
Denmark Strait began in 1978. The fishery started exploiting
new areas in 1993.

Fishery and Catches: This soon became a multi-national
fishery with recent catches and TACs as follows:

SC 17-20 Nov

Recruitment.  There are ne immediate concerns for
recruitment since the number of males in the surveys has
increased substantially in the last two years.

Biomass. The biormass index declined from 1989 to 1992,
and increased thereafter.

('C00 tcns}

TAC TAC
Year Cateh Recommended Effective
1992 75 8 13,0
19932 7.7 5 9.6
1994° 9.8 5 9.6
1995° 6.9 5 9.6
' On westarn side of midline.
2 Provigional.
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Data: Catch, effort and biolegical sampling data were
available from the trawlers of several rations. Two time
series of survey biomass indices were available, one from
Norway for the years 1985 to 1989 and another from
Greenland for the years 1989 to 1995, with associated
biological samples. ’

Assessment: No analytical assessment is available and
fishing mortality is unknown. Evaluation of the status of the
stock is based on interpretation of commercial fishery data,
the time series of survey biomass indices and biological data
from beth sources.

CPUF: Standardized CPUE indices have declined from peak
values in 1987 to minimum values in 1992-93, subsequently
increasing in 1994 and remaining stable from 1994 to 1995,

CPUE: All sizes

T T

------- CPUE: Shrimp >8.5¢g
Survay Biomass

= s .

L s e i Bt |
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Relative Index

1986 19858 1990 1992 1994 1996
Year

State of the Stock: The stock appears to be recovering from
a low level,

Recommendations: For 1996, the catch should be limited
to 5 00C tons to allow for continued improvement in stock
size. This catch level should apply to the northemn
(iraditional) and the southern {(new) fishing areas combined. ~

Sources of Information: SCR Doc. 95/108, 109, 112, 114,
115.
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V. OTHER MATTERS

Considering a publication on the biology and fishery for shrimp on Flemish Cap (see Agenda lil, Attachment
1, Part D, this volume), the Council was informed by D. G. Parsons (Canada) that the compilation of the publication
on Flemish Cap Shrimp was underway. A draft report was tabled and members interested in contributing o andfor
commenting on the publication were requested to communicate with D, G. Parsons before late-December. It was
hoped that a manuscript for formai review would be ready in early-1996.

V. ADOPTION OF REPORTS

The Council met briefly at 1300 hr on 20 Novernber 1995 and adopted the STACFIS Report. The report is
given in Appendix |. The Council then adopted its own report.

VI. ADJOURNMENT

There being no further business, the Chairman thanked the participants for their long hours of work, the
Chairman of STACFIS and the Secretariat for their able assistance in the cenduct of the meeting.
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APPENDIX I. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE {STACFIS)

Chairman: W. B,

Brodie _ Rapporteur: Various

The Committee met at NAFO Headquarters, Dartmouth, Nova Scotia, Canada, during 17-20 November 1995,
to review the status of the shrimp stocks in Subareas 0 and 1, and Denmark Strait, as referred to it by the Scientific

Council. Representatives attended from Canada, Denmark (in respect of Faroe Islands and Greenlang), lceland and
the United States of America.

1. Shrimp

a)

. STOCK ASSESSMENTS
in Subareas 0 and 1 (SCR Doc. 95/107, 110, 111, 113)

Introduction

In accordance with the recommendation by STACFIS in Novemnber 1993, the entire shrimp steck in
Div. OA, and Subarea 1 both north and south of 71°N, as well as inshore, is assessed as a single
population.

Overal! catches in the entire stock area increased until 1992 then decreased in 1993-94. Preliminary
statistics indicate that catches in 1995 will be at the 1994 level (Fig. 1).

The nominal catch of shrimp in the offshore areas of Subarea 1 and the adjacent part of Subarea
0 (Div. DA) increased from less than 1 000 tons before 1972 to almost 43 000 tons in 1976,
fluctuated thereafter, stabilized around a level of 54 000 tons during 1985-88, then increased to
66 000 tens in 1992 and decreased to 58 000 tons in 1993 and 1994. Preliminary statistics for the
offshore area in 1985 {January to October, Subarea 1) show total catches of about 43 000 tons
{compared to 42 000 tons in the same months in 1994). The offshore figshery has been regulated by
TAC since 1977.

Recent nominal catches and TAG (tons) for Shrimp in Div. 0A and Subarea 1 are as follows:

1985 1986 1987 1988 1989 1990 1991 1882 1993" 1994  1995'?

Div. OA Total

3069 2995 6095 5881 7235 6177 6788 7493 5491 4766 1998

SA 1 Offshore
SA 1 Inshore

SA 1 Total

43896 52634 50720 44159 45198 49478 52652 58676 52493 53693 43212
7500 7500 6921 10233 13224 13630 16258 20594 17843 18118 9643

51396 60134 57641 54392 58422 63108 68910 70270 70336 71811 52855

SA 0+1 Total

54465 63129 63736 60273 60657 69285 75698 86763 75827 76577 54853

C+1 offshore catch
0+1 advised TAC?

46965 55629 656815 50040 52433 55655 52440 66169 57984 58459 45210
36000 36000 36000 36000 44000 50000 50000 50000 50000 50000 60000

1 Provisional data.
2 January-October.

& Until 1984 the advised TAC was only for offshore south of 71°N.  After 1934,
the advised TAC includes offshore north of 71°N and inshore.
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Fig. 1. Shrimp in Subargas 0 and 1: catches.

The West Greenland inshore shrimp fishery was relatively stable from 1972 to 1987 with estimated
catches of 7 £00-8 000 tons annually (except for 10 000 tons in 1974). A revision of the inshore
catch statistics showed that catches in recent years have increased to over 20 500 tons in 1992,
but decreased to 18 000 tons in 1993 and 1924, Preliminary data for 1995 (January-August) indicate
catches at the same level as for the same period for 1294,

During the history of this fishery, the fishing grounds in Div. 1B have been the most important. Since
1987, however, catches have baen continucusly increasing in divisions south of Div. 1B.

The fishery in Div. DA usually takes place from July to November. In Subarea 1 the fishery occurs
in all months of the year, however, early In the year it is often confined to the southern divisions due
to ice coverage in Div. 1A and Div. 1B. In 1994 and 1995 (Subarea 1) there was less ice than in
previous years, and the northern divisions could be accessed one month earlier.

Input Data

i) Commerciat fishery data

Fishing eftort and CPUE (Fig. 2). Catch and effort ciata from the shrimp fishery in 1995
were available from fishing records from Canadian vessels in Div. 0A (SCR Doc. 95/107)
and from Graeniand logbocks for Subarea 1 {SCR Doc. 85/110).

Effort by large trawlers in Subarea 1 and in Div. GA has been relatively stable in the 1990s.
Twin trawls were introduced in 1995 on several trawlers, and this has been accountad for
in analyses of effort data.

Because of seasonality in the catch rates and changes in the fleet over time, fishery data
from Div. 0A, Div. 1B and Div. 1CD were analyzed using multiplicative models to produce
standardized yearly catch rates.

Canadian fishery data from Div. 0A in 1981 to 1995 indicated an overall decrease in CPUE
from 1987 to 1995. The estimates for 1924 and 1995 were the lowest in the fifteen year
period (SCR Doc. 95/107, Table 5, Fig.4).
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Fig. 2. Shrirﬁp in Subareas 0 and 1: standardized CPUE indices from Div. DA, Div. 1B
and Div. 1CD.

From 1987 onward, logbook data from 33 Greenland trawlers, which record the shrimp
catch by size category, were used to establish a standardized CPUE index for large shrimp
>8.5 g (mainly females), for which unreported discarding is supposedly at a iow level (SCR
Doc. 95/110, Table 9, Table 11, Fig. 12). The index in Div. 1B showed a decrease from
1987 to 1988 followed by stability from 1989 to 1995, The index in Div. 1CD gradually
decreased over time from 1988 to 1995,

The overall unstandardized catch rates from smaller Greenlandic vessels in the last five
years showed no trend in both inshore and offshore areas (SCR Doc. 95/110, Fig. 2).

Length and age composition. Length frequency distributions obtained by observers were
available from the commercial fishery in Div. 0A from 1981 to 1995 (SCR Doc. 95/107, Fig.
6) and in Subarea 1 from 1990 to 1995 (SCR Doc. 95/111, Fig. 14). The importance of the
1985 year-class was evident in 1990 as it recruited to the fishery, and in 1991-93, when it
clearly dominated the catches. In 1995 this year-class no longer contributed substantially
to either the total stock or the commercial catch.

Length samples of shrimp from the commercial catches in 1995 showed a dominant mode |
of 20 mm carapace length, representing the 1990 year-class (SCR Doc. 95/107, Fig. 5;
SCR Doc. 95/111, Fig. 13).

Shrimp discards. In Div. 0A in 1994 and 1995, discarding was lower than in previous
years, reflecting the recent favourable markets for all sizes of shrimp.

Research survey data

Abundance estimates (Fig. 3}. Traw! surveys have been conducted from 1988 in offshore
areas (Subarea 1 + Div. 0A) and from 1881 in inshore Subarea 1 (SCH Doc, 95/111, 113).
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The estimates of trawlable biomass are as follows:

Biomass (000 tons) 1988 1989 1900 1981 J992 1993 1984 1995

Offshore

(Subarea 1+Div. 0A) 172 192 175 119 - 179 225 178 158

Inshore (Div. 1A) - - - 48 a5 32 41 47

Total - - - 167 224 257 219 205

Offshore: In July-September 1995, a stratified-random trawl survey was carried out in the
main area of shrimp distribution in Div, 1A to 1E and the adjacent part of Div. 0A. The
survey was carried out with a two-phase design, applying more stations in strata with high
shrimp densities (SCR Doc. 95/113).

Biomass estimates from the survey in the period 1988-85 were variable around a mean
level of 175 000 tons with a decrease from 1993 to 1995.
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B Inshore I
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Fig. 3. Shrimpin Subareas 0+1: combined biomass estimates from inshore and offshore
surveys.

Analysis of the research survey length frequency data (SCR Doc. 95/113, Fig. 5} showed
the predominance of the 1985 year-class as males in 1989, 1990 and 1991, throughout the
offshore area. The 1990 year-class dominated in the 1995 survey. However, year-classes
produced in recent years appeared o be weaker than the 1985 year-class.

Older males and females were most abundant in the northern strata in the main area in
1895, while smaller males were more prevalent in the southern areas.
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Abundance-at-age (in percent) for shrimp from Greenland offshore research survey data
are given in the following table:

Age 1988 1989 1990 1991 1992 1993 1994 1995
1 o - o130 08 23
2 16 12 28 10 27 - 54 42 241
3 13 122 35 38 93 . .86 77 49
4 133 423 106 104 119 . 180 211 156
5 274 185 392 133 214 257 223 328
6 243 102 173 451 337 211, 239 203
T+ 207 159 268 265 2087 199 © 204 221

% males 699 844 735 735 789 801 7985 779

Inshore: In August 1995 a stratified-random trawl survey also using a two-phased
approach was conducted in the inshore areas in Disko Bay and Vaigat (Div. 1A) (SCR Doc.
95/111). The biomass estimates from the survey series in 1991-95 were variable around
45 000 tons with an increasing trend from 1993 to 1995.

The overall size compositions of shrimp from the inshore surveys were similar to those of
th'e offshore in relation to the occurrence of modes.

Assessment Results

Standardized- catch-rate indices from Div. 0A and Div. 1CD showed an overall decrease from
1987/88 to 1995, while the index for Div. 1B has been stable since 1989. Biomass indices from
research vessel surveys for the offshore and inshore areas combined were variable, with a decrease
from 1993 to 1995,

The 1985 year-class, which was the main contributor to the catch rates in the early-1990s, has
passed through the population and no longer contributes to the fishery. Despite its high abundance,
however, this year-class only served to maintain, rather than increase, the catch rates. More recent
year-classes appear to be weaker, although the strengths of the 1992-94 year-classes cannot be
evaluated at this time.

There are indications that the stock size has declined. As well, the abundance of males, the source
of future recruitment to the fishery, has decreased since 1993,

Research Recommendations -

For shrimp in Div. 0A and Subarea 1, STACFIS recommended for consideration at the November
1996 Mesting that:

- a single combined standardized CPUE series be developed by incorporating fishing data
from Div. 0A and Subarea 1. This should be used o investigate the effects of areas and
seasons on CPUE;

- an analysis of survey and caich-rate information be conducted to show the relative
importance of the northern and southern areas over time;

- samples from all surveys both offshore and inshore and from the commercial fishery, be
analyzed for age composition 0 obtain estimates of year-ciass abundance and mortalities.

STA'CFIS also recommended tHat: ‘

- sampling of the commercial fishery be improved to cover all components of the fishery by
area and month. ‘
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2. Shrimp in Denmark Strait (SCR Doc. 95/108, 109, 112, 114, 115)

. a)

Introduction

The fishery in Denmark Strait started in 1978 and has taken place primarily in the area of Strede
Bank and Dohrn Bank as well as on the slopes of Storfiord Deep. The available fishing grounds at
any given time depend heavily on the ice conditions. The traditional area extends from
approximately 65°N to 67°30'N and between 26°W and 34°W. In 1993, a fishery started in areas
between 60°30'N and 65°N and west of 35°W. Catches in the northern {traditional) area increased
rapidly to 1980, declined and remained stable from 1981 to 1983, increased gradually to 1988
{12 500 tons) and then decreased again to 1994. In 1995 the catch in the northern area increased
to 5 200 tons (January-Cctober). Catches from the southern fishing area were 1 200 and 4 900 tons
in 1993 and 1994, respectively, and decreased to 1 700 tons in 1995 {provisional). Catches for the
whole area increased from 1992 to 1994 (Fig. 4).

Recent catches and TACs (lons) are as follows:

1985 1686 1987 1988 1989 1980 1991 1992 1993" 1994 19952
Catch nerth of 65°N
eastern side 1794 1150 1330 1424 1326 281 465 1750 2553 1514 1151
western side 6 316 9814 10848 11125 9416 9934 8182 5764 3850 3358 4 052
Catch south
of 65°N - - - - - - - - 1191 4 950 1704
Total 8110 10964 12178 12549 10742 10275 8 657 7514 7 694 9822 6 907
Advised TAC 5000 - - - 10000 1CO00 10 00C 8 Q00 5 000 5000 5000
Effective TAC 6090 75250 7725% 87257 oQps? 14100 14500 13000 9563 9563 9563
western side
! Provisional catches.
¢ January-October.
¥ Net including Greenland fishery north of 66°30'N.
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Fig. 4. Shrimp in Denmark Strait: catches,
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b} Input Data

i)

Commercial fishery data

Fishing effort and CPUE. Catch and effort data from logbooks were available from
Greenland, Norway, Iceland, Faroe Islands and EU-Denmark since 1980, and from EU-
France for the years 1980 to 1991. Although shrimp from the southern area are thought
to belong to the same stock as those in the northern area, the catch rates as shown in the
Fig. 5 and 6, and effort data pertain only to the area north of 85°N.

Between 1980 and 1989, total unstandardized effort increased from about 35 G00 hours
to mare than 100 000 hours, declining thereafter to about 72 000 hours in 1993 and further
to about 31 000 hours in 1994. There was a slight increase to 33 000 hours in 1935
{January-October). The fishery in the July-December period became more impaortant at the
end of the 1980s, accounting for approximately 50% of the total annual effort, whereas in
the 1990s the spring effort has been the most important.

Unstandardized catch rates (Fig. 5) deciined from 1980 to 1983, fluctuated from 1983 to
1987 then declined again to 1989 (SCR Doc. 95/115, Fig. 4; SCR Doc. 95/114, Table 12).
Values for 1990-93 were similar to the low 1989 value at about 50% of the level seen in the
early-to mig-1980s. In 1994 there was, howaver, a considerable rise in the ¢catch rate and
the 1995 value was similar to 1994.
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Fig. 5. Shrimp in Denmark Strait: unstandardized catch rates.

Standardized catch-rate series for Greenland vessels for large shrimp and all shrimp (Fig.
8) showed a continuous decline from 1987 to 1983 and a caonsiderable increase in 1994.
The 1995 value was approximately the same as that for 1894 (SCR Doc. 95/115, Fig. 5).

Biological data. Samples from the lcelandic fishery in the late-1980s were comprised
mainly of females. In the early-1990s, males dominated catches while in 1995 females
again made up more than 50% (SCR Doc. 85/115, Fig. 6).

Samples from the Greenlandic fishery showed fewer large females in 1993-95 compared
t0 1991-92 (SCR Doc. 95/115, Fig. 7; SCR Doc. 95/112, Fig. 10}.
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Fig. 6. Shrimp in Denmark Strait: standardized catch rate indices. Biomass indices from
research surveys are shown as points. All indices are relative to the 1985 value.

Research survey data

A trawl survey was cenducted by Greenland in the Denmark Strait in September-October
1995, based on a two-stage sampling method using a spline technique. The biomass index
declined from 1989 to 1992, and increased in 1994 and 1995 to almost the 1989 level
(SCR Doc. 95/109). Because variance estimates were not available, it was not known
whether the differences were statistically significant.

The Greenland survey showed an increase in the proportion of males from 1989 to 1992,
which continued a trend from the 1985 to 1989 Norwegian survays. In 1994 and 1895 the
proportion of males was aimost the same as 1992.

Percent males

Country 1986 1087 1988 1989 1990 1991 1892 1993 1964 1995
Norway 414 535 585 580
Greenland 63.1 62.5 - 78.3 - 745 742

The survey aiso showed a decrease in occurrence of both the largest mates and the
famales between 1983 and 1992, 'Subsequent increases in the biomass estimate
correspended to an increase in numbers of both male and female shrimp (SCR Doc.
95/109). Although the 1995 biomass value was similar to that in 1989, stock composition

- was different; the estimated number of males was much larger in 1995 while that of females

was iower,

It should be noted that since the trawl survey does not cover the whole area, biomass
estimates should be looked upon as indices rather than absclute estimates.
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Assessment Results
All indices declined to low levels in 1992-93 followed by an increase in 1994-95. Although these

indices suggest an increase in abundance, the stock is still considered to be at a lower level than
it was during the first half of the 1980s. In combination with increases in these indices, the high

proportion of males in recent survey results may indicate good recruitment prospects.

STACFIS noted that high catches in the northern area in earlier years (over 10 000 tons per year)
were followed by a decline in stock abundance indices. Following recent catches of 5 000-6 500
tons in the northern area, abundance indices are increasing. This could indicate that the earlier
levels of catch were not sustainable and that recent levels may allow improvements in stock status.

Other Business

a)

b)

c)

Northern Shrimp in the Gulf of Maine

A brief overview of the northern shrimp resource in the Gulf of Maine was presented. Catches were
highest from 1969-72, then declined to very low levels in the late-1970s. Catches increased in
recent years, but are still below the levels of the iate-1960s.

Fiemish Cap Shrimp Meeting

The Committee discussed the possibility of conducting the assessment of shrimp on Flemish Cap
{Div. 3M) at the November Meeting rather than the Annual Meeting (September). It was agreed that
raticnale for a proposal be developed and tabled for discussion at the 1996 Annual Meeting of the
Scientific Council.

Acknowledgements
There being no other business, the Chairman thanked the participants for their work, and the

Secretariat for its assistance during this meeting. The meeting adjourned at 1130 hr on 20
November 1995,







205

PART D

Miscellaneous
CONTENTS
Page
Agendal.  Scientific Council Meeting, 7-21 June 1995 . . ... ... ... ... ... ... .. ... 207
Annex 1. Fisheries Commission's Request for Scientific Advice on Management
in 1996 of Certaln Stocks in Subareas 3and4 ............ B 211
Annex 2. Canadian Request for Scientific Advice on Management in 1996
of Certain Stocks in Subareas 0t04 . ... ... 212
Annex 2A. Special Questions from Canada on Greenland Halibut in SA 2+3
for NAFO Scientific Council, 7-21 June 1995 . . .. ... . . e e 213
Annex 3. Denmark (Greenland) Request for Scientific Advice on Management
of Certain Stocks in 1986 . . . . ... L 214
Annex 4. Joint [ICES/NAFC Working Group on Harp and Hooded Seals - Agenda
and Terms of Reference .. .. .. e 215
Agenda ll. Scientific Council Meeting, 9-15 September 1995 .. ... ... ... 217
Annex 1. Fisheries Commission Request for Scientific Advice ... .. .. ... .. .. ... ... ... .. ... . 219
Agenda lll. Scientific Council Meeting, 17-20 November 1985 ... ... ... ... . . . . ... ... .. ... ... 221
Annex 1. - Extracted From: Canadian Request for Scientific Advice on Management
in 1996 of Certain Stocks in Subareas 0104 ... .. .. .. . L e 222
Annex 2. Extracted From: Denmark (Greenland) Request for Scientific Advice
on Management of Certain Stock In 1996 . . .. .. ... L 222
Attachment 1. Status of Papers on Shrimp in Division 3M for a Single Publication ............ 223
List of Research ang Summary Documents, 1995 . .. . ... .. . 225
List of Representatives, Advisers/Experis and Observers, 1995 .. . ... ... .. .. . i 233

List of Recommendations in 1995 . . .. . e 238







207 Agenda 7-21 Jun

AGENDA L. SCIENTIFIC COUNCIL MEETING, 7-21 JUNE 1995

Opening {Chairman: H. Lassen)

D!k wn

Appointment of rapporteur

Adoption of agenda

Attendance of observers

Plan of work

Report of proxy votes (by Executive Secretary)

Establish Nominating Committee tor officers of Scientific Council, STACREC and STACPUB

Fisheries and Environment (STACFEN Chairman: M. Stein)

aj
b)
c)
d)
e)
f)

o}]
h)
i)

i

k)

Chairman’s intreduction to this new Standing Committee on Fisheries and Environment
Discussion of terms of references; means to enhance cooperation in environmental research
Invited lecture (Dr. Andrew Thomas, Atlantic Centre for F{emote -Sensing of the Cceans)
Special Session September 1996

Marine Environmental Data Service {MEDS) Report for 1994

Review of environmental studies in 1994

QOverview of environmental conditions in 1994

Formation of advice based on environmental conditions in 1994

National representatives

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

Other matiers

Fishery Science (STACFIS Chairman: W. B. Brodie)

1.

2.

Opening

General review of catches and fishing activity.
Review of recommendations from 1924 meetings
Stock assessments

a) Stocks within or partly within the Regulatory Area, as requested by the Fisheries Commission with the
concurrence of the Coasta! State (Annex 1)(Shrimp in Div. 3M will be undertaken during the Annual Meeting
in September 1995.):

- Cod (Div. 3NQ; Div. 3M)
- Redfish (Div. 3LN; Div. 3M)

- American plaice {Div. 3LNO; Div. 3M)
- Witch flounder {Div. 3NO)

- Yellowtail flounder (Div. 3LNO)

- Capelin (Div. 3NO)

Squid (Subareas 3 and 4)

- Greenland halibut (Subareas 2 and 3)

b) Stocks within the 200-mite 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, item 3 concerning cod in Div. 2J+3KL]

c) Stocks within the 200-mile fishery zone in Subarea 1 and at East Greenland as requested by Denmark on
behalf of Greenland (Annex 3){Northern shrimp in Denmark Strait and off East Greenland wiil be undertaken
during a special meeting in November 1395.): .

- 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 special meeting in November 1995):

- Greenland halibut (Subareas 0 and 1)
- Roundnose grenadier (Subareas  and 1)

Ageing techniques and validation studies

a) Report on methods of ageing silver hake otoliths

h) Reports on the otolith exchanges of American plaice and Greenland halibut
¢} Other ageing and validation studies reported

Gear and selectivity studies

Other matters

a) Review of arrangements for conducting stock assessments and documentation of assessments
b) Other items referred by the Scientific Council
c) Other business

Research Coordination (STACREC Chalrman: C. A. Bishop)

1.

2.

Opening
Fishery statistics
a) Progress report on Secretariat activities in 1394/95

i) Acquisition of STATLANT 21A and 21B reports for recent years

i) Acquisition of statistical information from other NAFO Standing Committees
iii) Publication of statistical information

iv) Considerations on non-avaiiability of data

b) The CWP and review of STATLANT 21 forms

i) Report of CWP 16th Session, Madrid, March 1885
ity STATLANT data and discrepancies in databases
iy Proposals for Ad Aoc Consultation, July 1996

iv} Consideration of CWP 17th Session, 1997

Biclogical 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)

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 schemes (new stratifications and changes)

d) Coordination of survey {Greenland halibut or other surveys - see Annex 1)

Non-traditional fishery resources in the NAFO Area

a) Statistics and sampling
D) Distribution data from surveys

Review of SCR and SCS Documents not related to assessments
Cther matters

a) List of fishing vessels for 1992

b} Tagging activities

c) Update of information on conversion factors (see Fisheries Commigsion request of 1994)
d} Other business .
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Publications (STACPUB Chrairman: W. ]. Bowering)
1. Opening

2. Review of STACPUB membership

3. Review of scientific publications since June 1994
4 Production costs and revenues for Scientific Council publications
a) Publicatién costs and revenues
5. Promotion and distribution of scientific publications
a) Invitaticnal papers for the Journal
6. Editorial matters regarding scientific publications
a) Review of Editorial Board
b} Progress report of publication on western Atlantic cod
c) Progress report of publication on West Greenland ced

d) Progress review of Journal issue of 1993 Symposium
e) Considerations for publishing Symposium proceedings
f) Progress review of publication of 1994 Special Session
7. Papers for pessible publication
a) Procedures for STACPUR review
b) Review of proposals resuliing from the 1994 meetings
c) Review of contributions to the 1995 meeting
8. Other matters
Collaboration with Other Organizations

1. Seventeenth Session of CWP and broposed Ad hoc Consultation

Arrangements for Special Sessions

1. Progress report on the Special Session in 1235: joint NAFG/ICES Symposium on “The Role of Marine Mammais in
the Ecosystem" (cc-conveners: J. Sigurjonsson {Iceland) and G. B. Stenson (Canada))
2. Progress report on the Special Session in 1996

3. Topic for Special Session in 1987,

Future Sclentific Council Meetings, 1995 and 1996

1. Annuai Meeting in September 1985 (including assessment of Flemish Cap shrimp})

2. Special Meeting in November 1995 (assessment of Northern Shrimp in Subareas 0+1 and off East Greenland)
3. Other Scientific Council Meetings, 1995 and 1996

)
Nomination and Election of Officers

Management Advice and Responses tc Special Requests (Note: subject to possible further requests from the Fisheries
Commission pertaining to Greenland halibut in Subareas 2 and 3)

1. Fisheries Commissicn
a) Advice for TAC for 1896, and other appropriate management measures

b) Special requests for management advice on fish and invertebrate stocks (see Annex 1 with specific
reference to items 3, 4, 5 and 6)

i} Infermation of stock separation on cod in Div. 2J+3KL
i) Implications of mesh size in mid-water trawls for redfish in Div. 3LN
iii) interrelation between seals and commercial fish stocks

iv} Coordinated research on Greenland halibut
v} Other requests
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Xl

XL,

XL

Xiv,

2. Coastal States (Annexes 2 and 3)

- a) Advice for TAC for 1986, and other appropriate management measures
b) Special requests for management advice on fish and invertebrate stocks
c) Management advice relevant to harp and hooded seals -

Other Matters

Adoption of Reports and Recommendations

1. STACFIS

2. . STACFEN

3. STACREC

4, STACPUB

5. Joint ICES/NAFO Woerking Group on Harp and Hooded Seals (see Annex 4 for Agenda)

Adoption of Scientific Council Report

Adjournment
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ANNEX 1. FISHERIES COMMISSION’S REQUEST FCR SCIENTIFIC ADVICE ON MANAGEMENT

IN 1996 OF CERTAIN STOCKS IN SUBAREAS 3 AND 4

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 1395 Annual Mesting, provide advice on
the scientific basis for the management of the following fish and invertebrate stocks or groups of stocks in 1996:

Cod {Div. 3NO; Div. 3M)

Redfish (Div. 3LN; Div. 3M)

American plaice (Div. 3LNO; Div. 3M)
Witch flounder (Div. 3NQO)

Yellowtail flounder (Div. 3LNQ)
Capelin (Div. 3NO)

Squid (Subareas 3 and 4}

Shrimp (Biv. 3M)

Greenland halibut (Subareas 2 and 3)

The Commission and the Coasta! State request the Scientific Council to consider the following options in assessing and
projecting future stock levels for those stocks listed above:

a)

b)

c)

d)

e)

For those stocks subject to analytical dynamic-pool type assessments, the status of the stock should be
reviewed and management options evaluated in terms of their implications for fishable stock size in both the
short and long term.  As general reference points the implications of fishing at Fy ;, Fygaq and F,, 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.

Cpinions of the Scientific council should be expressed in regard to stack size, spawning stock sizes, recruitment
prospects, catch rates and TACs implied by these management strategies for 1996 and the long term. Values
of F corresponding te the reference points should be given and thelr accuracy assessed.

For those stocks subject to general production-type assessments, the time series of data should be updated,
the status of the stock should be reviewed and management options 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 resources of which only general biological and/or catch data are available, no standard criteria on
which to base advice can be established. The evidence of stock status should, however, be weighed against
a strateqgy of optimum yield managerment and maintenance of stock biomass at levels of about two-thirds of the
virgin stock.

Spawning stock biomass levels that might be considered 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 productive petential of the stock, management options should be
offered that specifically respond to such concerns.

Presentation of the result should include the following:
i) for stocks for which analytical dynamic-pool 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 levels for at least the past 10 years.

- a graph of catch options for the year 1996 over a range of fishing mortality rates (F) at least
from Fy y to F .,

- 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.

ity for stocks for which advice is based on general production models, the relevant graph of production
on fishing mortality rate or fishing effort.

In all cases the three reference points, actual F, F,. and 7y 4 should be shown.

max
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3

The Fisheries Commission with the concurrence of the Coastal State reguests that the Scientific Council continue to provide
information, if availatle, on the stock separation in Div. 2J+3KL and the proportion of the biomass of the cod stock in Div.
3L in the Regulatory Area and a projection if possible of the propertion likely to be available in'the Regulatory Area in future
years. Information is also requested on the age composition of that portion of ihe stack occurring in the Regulatory Area.

The Scientific Council is asked to review all data available on the implications of using 90 mm minimum mesh size in mid-

water trawls when fishing for redfish in Div. 3LN, in comparison to 130 mm. This should include consideration of fish lost
during haulbacks. .

Noting that the Scientific Council held a Symposium con 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 respect to the interrelation

between seals and commercial fish stocks, together with recommendations on research needed to quantify further
interactiens.

Neting the Scientific Council's recommendations for coordinated research on Greenland halibut, the Fisheries Commission
and the two Coastal States emphasize the urgency of acquiring information on the distribution and stock status. The
Scientific Council is requested to pursue its coordinated efforts and member countries are urged to commit the necessary
resources to the research.

ANNEX 2. CANADIAN REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT IN 1996
OF CERTAIN STOCKS IN SUBAREAS 0 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 1205
Annual Meeting of NAFC, provide advice on the scientific basis for management in 1998 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 previcusly there was no biclegical basis for making two separate assessments for the
Greeniand hafibut throughout Subareas 0-3, but has advised that separate TACs be maintained for different areas of the
distribution of Greenland halibut. The Councll is asked therefore, subject to the concurrence of Denmark (Greenland) as
regards Subarea 1, lo provide an overall assessment of status and trends in the total stock throughout its range and
comment on its management, inciuding any expansion of the responses to the questions asked in June 1993. In particular,
the Council is asked to advise on apprepriate 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 yield per recruit and on
distributional variation of the resource in recent years.

With respect to shrimp, it is recognized that the Council may, at its discretion, delay providing advice untii later in the year,
taking into account data availability, predictive capability, and the logistics of additional meetings.

Canada requests the Scientific Council to consider the follewing options in assessing and projecting future stock levels
for those stocks listed above:

a} For those stocks subject to analytical dynamic-pool type assessments, the staius of the stock should be
reviewed and implications of fishing at Fj, in 1996 and subseguent years should be evaluated: The present
stock size should be described in relation to those observed historically and those to be expected at the Fy
level in both the short and long term. In those cases where present spawning stock size is a mafter of scientific
concern in relation to the continuing productive potential of the stock, management options should be considered
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.

b) For those stocks subject to general production-type assessments, the status of the stock should be reviewed
and management options evaluated in the way described abeve to the extent possible. In this case, the general
reference paint 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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<) For those rescurces on which only general biologica!l and/or catch data are available, no standard criteria on
which to base advice can be established. The evidence an stock status should, however, be weighed against
a strategy of optimum yield management and maintenance of stock biomass at levels ¢f about two-thirds that
of the virgin stock. : .

The Scientific Council is requested to review the status of the cod stack 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 and long-term outlook for the abundance of this stock, including both total
and spawning biomass.

William A. Rowat

Deputy Minister

Department of Fisheries and Oceans
Ottawa, Canada

ANNEX 2A. SPECIAL QUESTIONS FROM CANADA ON GREENLAND HALIBUT IN SA 2+3
FOR NAFO SCIENTIFIC COUNCIL, 7-21 JUNE 1995

Determine any trends in the size and age ccmposition of Greenland halibut catches and provide advice on the
conservation implications of the trends.

What are the implications for the conservation of the stock and long-term harvest in terms of yield-per-recruit and spawning
biomass-par-recruit of fishing under three assumptions about the sizes of entry/full recruitment as:

a) associated with current NAFO regulated mesh size;
b) harvesting practices that delayed significant recruitment until 60 c¢m fish fength;
<) harvesting practices that permitted significant recruitment at 30 cm.

Determing any trends in the spawning stock biomass in SA 243 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 cenfirmed 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 1885 and future years would be needed to minimize catches of this
year-class while it is young and rapidly growing and allow it to make a) 25%, b) 50%, or ¢} 75% of the contribution to future
spawning biomass that it weuld if none of it was caught at immature ages.

Research surveys of Greenland halibut in SA 2+3 declined from the late 1970s to the mid 1990s. The stock level in the
mid 1980s is intermediate between 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 rebuild the trawlable bicmass in SA 2+3 and
the percent mature in the population within five and ten years 1o 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 moraterium. Provide advice on ways e eliminate or minimize this by-catch.

W. A. Rowat

Deputy Minister

Depariment of Fisheries and Oceaans
Ottawa, Canada
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ANNEX 3. DENMARK (GREENLAND) REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT OF CERTAIN STOCKS IN 1996

Denmark, on behalf of Greenland, requests the Scientific Council of NAFQ in advance of the 1995 Annual Meeting, provide
advice on the scientific basis for management of the following stocks in Subarea 1 in 19396 and as many years forward
as data allow:

)] Recfish {by species, if possible)
ii) Any other stock of invertebrates and finfish of commercial interest, 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:

i) Greentand halibut
ity Roundnose grenadier -

In the analyses on which management advice will be based, the fdllowing should be included:

In its 1993 report, the Scientific Council has nated that the offshore compeonent 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
bicmass of the inshore component in Subarea 1 was unknown. The Council is therefore asked to provide further
information on following topics. '

a} Allocation of TACs to appropriate Subareas {within Subareas 0 and 1).
b) Allccation 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 Council Report, 1990.
The Council is alsc asked to provide any new information on following topics:

a) Repreductive status of the inshore stock component in Subareas O and 1, and the influence of recruitment
variability to these areas.

b} The impacts from the ongeing fisheries in Subareas 2 and 3, on the stock component in Subarea 1.

Denmark, on behalf of Greenland, further reguests that the Scientific Council of NAFO before December 19385, provide
advice on the scientific basis for management of the following stock in Subareas 0 and 1 (including Subarea 1 north of
71°N and Subarea 1 inshore} in 1996 and as many years forward as data allow:

i) Northern shrimp {Pandalus borealis)

Furiner, in cooperation with ICES, the Scientitic Council is requested to advise on the scientific basis for management of
the following stock in the Denmark Strait and off East Greenland:

i} Northern shrimp (Pandalus borealis)

The Scientific Council should feel free 10 report on such other invertelrales 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. Qlsen

On behalf of the

Ministry for Fisheries, Hunting & Agriculture

Aslisarnermut, Piniarnermut, Nunalerinermullu Pisortaqarfik
Direkioratet for Fangst, Fiskeri og Landbrug
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ANNEX 4. JOINT ICES/NAFO WORKING GROUP ON HARP AND HOODED SEALS'
5-9 June 1995

AGENDA
1. ' Opening Remarks
2. Meeting Arrangements
2.1 Meeting schedule
2.2 Appointment of rapporteur(s}
23 Review of Terms of Reference
2.4 Adeption of the Agenda
25 Review of documentation
3. Harp Seals (Phoba groenfandica)
ai Stock identity, distribution and migrations
3.2 The Northwest Atlantic Stock
3.21 Informaticn on recent calches and regulatory measures
322 Current research .
323 Biological parameters
3.24 Population assessment
3.25 Replacement yields
33 The Greenland Sea Stock
3.31 Information on recent catches and regulatory measures
332 Current research
3.33 Information on the state of the stock
34 The White Sea and Barents Sea Stock .
3.4 Information on recent catches and regulatory measures
3.4.2 Current research
3.4.3 Information on the state of the stock
4, Hooded Seals (Cystophora cristata)
4.1 Stock identity, distribution and migrations
4.2 The Northwest Atlantic Stock
4,21 Information on recent catches and regulatory measures
422 Current research
423 Biclogical parameters
424 Population assessment
425 Replacement yields
4.3 The Greenland Sea Stock
4.3.1 Information on recent ¢atches and regulatory measures
432 Current research
433 Informaticn on the state of the stock
5. Ecology of Seal Stocks
51 Infermation on ecological changes

52 Changes in biological parameters
5.3 Ecological interactions

6. Future Research Needs

7. Future Activities of the Working Group
8. Recorr{mendations

9. Other Business

10. Adoption of Repoert

T The complete Report of the Joint ICES/NATO Working Group on harp and hooded seals was published in SCS Doc. 95/16,

Serial No. N2569.
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TERMS OF REFERENCE

The proposed Terms of Reference for this Working Group are as follows:

The joint ICES/NAFQ Working Group on Harp and Hooded Seals shal! meet 5-9 June 1995 at NAFO Headquarters, Dartmouth, Nova
Seotia, 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 estimate
replacement and suslainable 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
possible interactions with other living marine resources in the North Atiantic,

- Provide proposals for future research programs.
Based on the report of the above-mentioned meeting, the Scientific Councit will then af its June 1995 Meeting:

- " Advise on catch options for harp and hooded seals in the NAFQ area.



.

PN RN g

217 AGENDA 9-15 Sep

AGENDA II. SCIENTIFIC COUNCIL MEETING - 9-15 SEPTEMBER 1995

Cpening {Chairman: H. Lassen)

i. Appointment of rapporteur
2. Adoption of agenda
3. Plan of work

Fishery Science (STACFIS Chairman: W. B. Brodie)

1. Cpening
2. Matters related to Stock assessments [see Annex 1]
a) Assessment of Shrimp in Division 3M [item outstanding from June 1995 Meetlng]
b) Greenland halibut
- Lyg (round total length) for 130 mm trawi
- Area and seasonal distribution of immature and mature biomass between SA 2+3K
and Div. 3LMNO.
G) Area and seascnal distribution of juvenile fish of protected species (cod, redﬂsh witch
flounder, American plaice, yellowtail flounder and Greenland halibut)
d) Optimal minimum fish size for protected species in Subareas 2+3
3. Arrangements for conducting stock assessments in 1996
a) Work plan for the June 1996 Meeting
b) Update list of Designated Experts

4, Silver hake ag‘eing methodology report
5. Cther matters

Ad hoc Working Group on the Interrelation Between Harp and Hooded Seals and Commercial Fish Stocks
(Chairman: G. Stenson) [items outstanding from June 1995 Meeting]

1. Presentation of Report from the Symposium on "The Role of Marine Mammals in the Ecosystem”

2. Review information of seal food consumption-by species, area and season with special reference to
recent changes in the food supply. Estimate the total food consumption by seais for commercial fish
species.

Review the existing knowledge on interactions between seals and commercial fish stocks.

Identify research nesded to better guantify interactions between seals and commercial fish stocks.
Assessment of effects on the seal stock of recent environmental changes ar changes in food supply.
Review the existing knowledge on impact on the ecosystem from the recent increase in seal
populations.

oo s W

Research Coordination (STACREC Chairman: C. A. Bishop)

Acguisition and publication of STATLANT data.

Research coordination for Greenland halibut, formulation of research proposal for synoptic survey
Review of research documents

Other matters
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V.

V.

VII.

Vi,

Xl

Publications {STACPUB Chairman: W. R. Bowering}

1.

2.

5.

Review of scientific publications
Promotion and distribution of scientific publications
Editorial matters

a) ' Editorial board
b) Other matters

Review of papers for possible publication

a) Consideration of publication of papers from September 1985 Symposium,
b) Others papers presented at the September 1995 Meeting

c) Status of papers on Shrimp in Div. 3M for a single publication

d) Status of papers on West Greentand Cod

Other matters

Management Advice and Responses to Special Requests [see Annex 1]

@O O

9.

Minimum fish size for Greenland halibut

Minimum landing size :

TACs for Greenland halibut in SA 2 + Div. 3K and Div. 3LMNO
Research coordination of Greenland halibut

Measures to protect juvenile fish of reguiated species
Optimum minimum fish sizes for regulated species

Usefulness of a minimum mesh size in the capelin fishery

a) Repert on the nature and extent of anaiyses tabled at the Symposium with respect to the
interaction petween seals and commercial fish stocks
b) Recommendations on research needed to further quantify the interaction between seals and

commercial fish stocks [item cutstanding from June 1895 Meeting]
Other requests

Review of Future Meeting Arrangements

’
2
3.
4

Scientific Council Meeting on northern shrimp 16-20 November 1995*
June 1996 Meeting of Scientific Council

Special Session and Annual Meeting, September 1996

June 1997 Meeting of Scientific Council

Future Special Sessions

1.
2.

Progress report on Workshop for September 1896
Progress report on Symposium for Septemper 1897

Other Business

Adoption of Reports

1.
2,

Commitiee Reports of present meeting (STACFIS, STACREC, STACPUB)
Report of Scientific Council, September 1935

Adjournment

*

These dates were revised to 17-20 November during this meeting.
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ANNEX 1. FISHERIES COMMISSION REQUEST FOR SCIENTIFIC ADVICE

Special Meeting of the Fisheries Commission - 7-8 Juns 1995

The Fisheries Commission, with the concurrence of the Coastal State, requests that the Scientific Council, as regards points 1 and
2 at a meeting in advance of the 1995 Annual Meeting, provide scientific advice in response to the following issues:”

1. A minimum fish size for Greenland halibut

Provide advice on the minimum fish size for Greenland halibut in SA 2+3, in terms of round (fotal) length, corresponding
to 25% retention by the existing legal minimum mesh size for trawls.

2. TACs for Greenland halibut in SA 2+ Div. 3K and Div. 3LMNO
The Fisheries Commission has subdivided the 1995 TAC for Greeniand halibut in SA 243 into two TACs for SA 2 + Div. 3K
and Div. 3BLMNO. In responding to the Commissicn's request for advice for the management of Greenland halibut in SA
2+3 for 1996, the Scientific Council should recommend an overall TAC for SA 2+3 and provide advice on dividing the
overall TAC into two TACs for SA 2 + Div, 3K and for Div. SLMNO,

3. Further measures to protect juvenile fish of regulated species, e.g. areafseasonal closures
Taking into account available information on the geographical and seascnat distribution of regulated species of various
sizes, identify, where practical and sufficient information is available, seasonal and area fishery closures which would
reduce the proporticn of juveniles of regulated species in commercial catches.

4, Optimal minimum fish sizes
Taking into account the implications on conservation of the stocks and long-term harvest of alternative sizes at first entry
into the fishery, recommend optimal {in terms of maximum yield per recruit) minimum fish sizes for regulated species in the
NRA, and advise on the corresponding minimum mesh sizes for trawls and other gear.

5. Minimum mesh size in the Capelin fishery
Provide advice cn the usefulness of a minimum mesh size in the trawl fishery for Capelin.

PREVIOUS FISHERIES COMMISSION REQUESTS

in September 1993 the Fisheries Commission forwarded i.a. the following request to the Scientific Council;

5. Noting that the Scientific Council has scheduled a Symposium on Seals in the Ecosystem for September 1995, the Fisheries
Commission requests a report in 1894 on the nature and extent of analyses that are expected to be tabled at the
Symposium with respect to the interrelation between seals and commergial fish stocks.

In September 1994, the Fisheries Commission forwarded the following requests:

5. 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 respect to the interrelation
between seals and commercial fish stocks, together with recommendations on research needed to quantify further
interactions.

6. Noting the Scientific Council's recommendations for coordinated research on Greenland halibut, the Fisheries Commissicn
and the two Coasta! States emphasize the urgency of acquiring information on the distribution and stock status. The
Scientific Counci! is requested 1o pursue its coordinated efforts and member countries are urged to commit the necessary
resources to the research.

The following request for advice was received on 17 June 1994, This is presented to the Scieritific Council with a view to developing
terms of reference for a proposed meeting of the ICES/NAFO Working Group.

‘Denmark (on behalf of Faroe Islands and Greenland) request advice from the NAFQ Sclentific Council {eventually via the Joint
ICES/NAFO Woerking Group on Harp and Hooded Seals) on the following issues

Harp and hood seals

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

- assessment of effects of recent environmental changes or changes in the food supply and pessible interaction with other
living marine resources in the area.’
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AGENDA IlIl. SCIENTIFIC COUNCIL MEETING, 17-20 NOVEMBER 1995

Opening (Chairmén: W. R. Bowering)

1. Appointment of rapporteur
2. Adoption of agenda”
3. Plan of work

Fishery Science (STACFIS Chairman: W, B, Brodie)
1. Stock assessments {see Annexes 1 and 2)
- Northern shrimp (Subareas G and 1)
- Northern shrirﬁp {irn tf)enmark Strait and off East Greenland)
- [Note: For Northern shrimp in Subareas 0 and 1, the assessment and TAC advice should
include, if possible, the areas north of 71°N in Subarea 1 as well as the inshore region of
Subarea 1.]
2, Cther business
Farmulation of Advice
1. Northern shrimp {Subareas 0 ang 1)
2. Northern shrimp (Denmark Strait and off East Greenland)
Other Matters
1. Publication of papers on Flemish Cap shrimp (see Attachment 1)
Adoption of Reports

Adjournment
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ANNEX 1. EXTRACTED FROM : CANADIAN REQUEST FOR SCIENTIFIC ADVICE
ON MANAGEMENT IN 1996 OF CERTAIN STOCKS IN SUBAREAS 0 TO 4

1. 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 ¢f the following fish and invertebrate stecks in 1996:

Roundnose grenadier (Subareas 2 and 3)
Silver hake (Div. 4V, 4W and 4X)

It is also éuggested that, subject to the concurrence of Denmark {Greenlanc), the Scientific Council, prior to the 1995
-Annual Meeting of NAFO, provide advice on the scientific basis for management in 1996 of the following stocks:

Shrimp {Subareas 0 and 1}
Greenland halibut (Subareas G and 1)
Roundnose grenadier (Subareas 0 and 1)

With respect to shrimp, it is recognized that the Council may, at its discretion, delay providing advice until later in the year,
taking into account data availabitity, predictive capability, and the logistics of additional meetings.

2. Canada requests the Scientific Council to consider the following options in assessing and projecting future stock levels
for those stocks listed above:

a) For those stocks subject to analytical dynamic-pocl type assessments, the status of the stock should be reviewed
and implications of fishing at £y, in 1996 and subsequent years should be evaluated. The present stock size
should be described in relation to those observed historically and those 1o be expected at the Fy, level in both the
short and long term. In those cases where present spawning stock size is a matter of scientific concern in relation
to the continuing productive potential of the stock, management options should be considered to rebuild the
spawning stock. All results should be expressed in terms of stock sizes, cateh rates and TACs implied for 1996
and the long term,

B) For those stocks subject to general production-type assessments, the status of the stock should be reviewed and
management oplions evaluated in the way described above to the extent possible. In this case, the general
reference point should be the level of fishing effort {F) which is two-thirds that catculated to be required to take the
MSY catch in the long term.

c) For those resources on which only genera! bictogical and/or catch data are availabie, no standard criteria on which
to base advice can be established. The evidence on stock status should, however, be weighed against a strategy
of optimumn yield management and maintenance of stock biomass at levels of about two-thirds that of the virgin
siock.

William A. Rowat

Deputy Minister

Department of Fisheries and Oceans
QOttawa, Canada

ANNEX 2. EXTRACTED FROM : DENMARK (GREENLAND)} REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT OF CERTAIN STOCKS IN 1996 '

3. Denmark, on behalf of Greenland, further requests that the Scientific Council of NAFQ before December 1985, provide
advice on the sclentific basis for management of the following stock in Subareas 0 and 1 (including Subarea 1 north of
71°N and Subarea 1 inshore) in 1996 and as many years forward as data allow:

i) Northern shrimp (FPandaius 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 off East Greenland:

i) Northern shrimp (Pandaius borealis)

J. B. Olsen

On behalf of the

Ministry for Fisheries, Hunting & Agriculure

Aslisarnermut, Piniarnermut, Nunalerinermullu Pisortagarfik
Direktoratet for Fangst, Fiskeri og Landbrug
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ATTACHMENT 1

At its meeting of 9-15 September 1885, the Scientific Council adopted the STACPUB report which contained the following
text:

Status of Papers on Shrimp in Division 3M for a Single Publication
Some prograss has been made regarding the comprehensive publicaticn on the biology of, and fishery for shrimp on
Flemish Cap. An annotated outline has been distributed to relevant scientists and some input has been received. However,

a draft cocument (s not yet available.

STACPUB recommended that a draft be made available for discussion during the November 1995 Meeting on Shrimp ini
Davis and Denmark Straits.
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LIST OF RESEARCH AND SUMMARY DOCUMENTS

RESEARCH DCCUMENTS (SCR)

RIKHTER, V. A. On the population structure cof beaked redfish (Sebastes mentella Travin)
in the Irminger Sea as related to the hypcthesis of the latier larvae into the North-Western
Attantic. (10 pages, revised)

VYALOV, YU. A, and P. P. CHERNYSHKOV. Non-fishery factors impact - possible
explanation of cod stock reduce in NAFO BRivisions 2J+3KL. (9 pages)

RATZ, H.-J. Redfish Subarea 1 (0-400 m): groundfish survey results, 1982 94 and length
structure of German landings, 1962- 78 (15 pages)

RATZ, H.-J. Status of the demersal fish assemblage off West Greentand, 1882-94 (Divisions
1B-1F, 0-400 m). (6 pages)

LLORET, J. Stock abundance and biomass, distribution and length structure of American
plaice (Hippoglossoides platessoides, Fabricius 1780) off West Greeniand (NAFQ Divisions
1B-1F, 0-400 m), 1982-94. (11 pages)

BECH, G. Retrieval of fost gillnets 'at llulissat Kangia. (5 pages)
GLENN, G. F. Marine Environment Data Service Report for 1984. (18 pages)

GORCHINSKY, K. V., P. I. SAVVATIMSKY, and G. B. RUDNEVA. Size-age composition of
witch flounder (Glyptocephalus cynoglossus) catches in Divisions 3LMNO in 1980-1984, (14
pages)

GERASIMOVA, O. V., and V. M. KISELEVA. Localization of Newfoundland cod spawning
grounds during stock sharp reduction (frem 1978-1991 Russian survey data). (10 pages)

BAKANEY, V. S. Results of acoustic survey for capelin {Mallotus villosus) in NAFQO Divisions
3LNO in 1994. (5 pages)

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 Russian
1980-1994 research surveys. (13 pages)

KISELEVA, V. M. Stock assessment and distribution of cod in Division 3L from 1990-1994
trawl survey data. (8 pages)

VASKOV, A. A. Assessment of deepwater redfish stock in Division 3L by the results of a
trawt survey in 1994. (5 pages)

SKULADOTTIR, U. The female sexual maturity of northern shrimp {Pandalus borealis Kr.)
in Denmark Strait in the years 1985-1993 and a comparison of the nearest Icelandic shrimp
populations. {15 pages)

BENWAY, R. L.,'and J. W. JOSSI. Surface and bottom temperatures and surface salinities:
New York to the Gulf Stream, Massachusetts to Cape Sable, N.S., 1924. (13 pages)

STENSON, G. B., R. A. MYERS, I-H. NI, and W. G. WARREN. Pup production of hooded
seals (Cystophora cristata) in the Northwest Atlantic. (16 pages)

# Scientific Council Meeting, 7-15 June 1995
¥ Papers issued at Joint ICES/NAFO Working Group on Harp and Hooded Seals, 5-9 June 1995
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STENSON, G. B., M. 0. HAMMILL, M. C. S. KINGSLEY, B. SJARE, W. G. WARREN, and R.

A. MYERS. 1994 pup production of the Northwest Atlantic harp seals, Phoca groenfandica.
(20 pages)

NIELSEN, J. G., and J. BOJE. Sexual maturity of Greenland halibut at West Greenland
based on visual and histological cbservations. (7 pages)

BECH, G. Recruitment of Greentand halibut at West Greenland. (12 pages)

SHELTON, P. A., G. B. STENSCN, B. SJARE, and W. G. WARREN. Model estimates of harp
seal numbers at age for the Northwest Atlantic. (19 pages)

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 I. G. BABB. The impact of mobile
fisning gear on low topography benthic habitats in the Gulf of Maine (Northwest Atlantic):
a preliminary assessment. (16 pages)

HUSE, I., and K. NEDREAAS. Preliminary length selection curves of traw! fishing for
Greenland halibut {Reinharditius hippoglossoides). (7 pages + 1 page Corrigendum)

YOKAWA, K., H. SHIMIZU, ©. JORGENSEN, and H. YAMADA. Results of a stratified
random bottom trawl survey off West Greenland in 1994. (12 pages) .

DRINKWATER, K. F., M. STEIN, and E. BUCH. Seascnal variability of the shelf waters oft
southwest Greenland. (13 pages}

LISOVSKY, S. F., V. A. TRETYAK, . M. KISELEVA, and 5. M. KOTLYAROV. On minimum
mesh-size during deepwater redfish fishery with mid-water trawl in NAFO Divisions 3NO.
{9 pages + 1 page Carrigendum)

VAZQUEZ, A. Results from pottom trawl survey of Fiemish Cap in July 1994.
(33 pages + 1 page Corrigendum)

SAINZA, C. Age structure of roughhead grenadier (Macrourus berglax) 3LM, 1993-94. (11
pages + 4 page Corrigendum)

JUNQUERA, S., and F. SABORIDO-REY. Histological assessment of sexual material in
Greenland hatibut in Div. 3LM. {9 pages + 1 page Corrigendum)

JUNQUERA, S., and F. SABORIDO-REY. Temporal and spatial variation in length at maturity
in 3LM and 3NO Greenland halibut. (6 pages)

SABORIDO-REY, F., and S. JUNQUERA. Sexual maturity of cod {Gadus morhua) in Flemish
Cap (Div. 3M). (6 pages)

SABORIDO-REY, F. Age and growth of redfish in Flemish Cap (Div. 3M). (16 pages)
STEIN, M. Climatic conditions around Greenland - 1994. (18 pages)

COLBOURNE, E., and G. MERTZ. Spatial and temporal variability in the CIL on the
Newfoundland and Labrador Shelves. (14 pages)

STEIN, M. Flemish Cap - a review on research activities concerning environmental and
biotic conditions. (8 pages)

KAPEL, F. Q. Recoveries in Greenland, 1949-1994, of tagged or branded harp and hooded
seals. {16 pages)

8 Scientific Council Meeting, 7-15 June 1995
2 Papers issued at Joint ICES/NAFQC 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
Atiantic, 1952-1894. (9 pages)

SJARE, B., . B. STENSON, and W. G. WARREN. Summary of female harp seal
reproductive parameters in the Northwest Atlantic. (9 pages)

PZIEN, N. Update of mark-recapture estimates of harp seal pup production in the Greenland
Sea. (2 pages)

STENSON, G. B., and B. SJARE. Hooded seal tag returns in the Northwest Atlantic. (6
pages)

MYERS, R. A.. and G. B. STENSON. Replacement vield of hooded seals off the northern
coast of Newfoundiand. (3 pages)

NILSSEN, K. T., P. E. GROTNES, T. HAUG, and V. POTELOV. Seasonal variation in the
body condition of adult Barents Sea harp seals, Phoca groenlandica. (12 pages)

CHABOT, D., G. B. STENSON, and N. B. CADIGAN. Shart- and long-term fiuctuations in
the size and condition of harp seal {Phoca groenlandica) in the Northwest Atlantic. (27
pages)

DRINKWATER, K. F., E. COLBOURNE, and D. GILBERT. Qverview of environmental
conditions in the Northwest Atlantic in 1994, (60 pages)

HUNT, J. J. Evaluation of changes in weight-at-age and growth raie for 4VWX silver hake,
1983-94. (12 pages)

PAZ, J., and J. M. CASAS. Zonation and associations of dominant fish fauna in iFIernish
Cap. {12 pages)

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. (8 pages}

DE CARDENAS, A, AVILA DE MELO, S. IGLESIAS, and F. SABORIDO. Selectivity of 130
mm mesh size In deep sea bottom trawl fishery in NAFO Regulatory Area. (7 pages)

YOKAWA, K., and J. KOGA. Results of a deepwater survey in the NAFO Regulatory Area
in the spring of 1995, with emphasize on Greenland haiibut. (12 pages)

Seal hunting statistics for Greenland 1993 and 1994, according to the new systerh of
collecting information, compared to the previous Lists-of-Game. (17 pages)

PIKE, D.G., and J. A. MATHIAS, Status of the Greenland halibut fishery in Cumberiand
Sound, Baffin Island. (18 pages)

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. (26 pages)

BOWERING, W. R., and D. POWER. Distribution and abundance of Greenland hatibut at
the Continental Slope of Divisions 3KLMN based upon Canadian deepwater surveys in
1991, 1984 and 1995. {11 pages)

BOURBONNAIS, M. C., and J. J. HUNT. Update on ageing training for silver hake. {4
pages)

@  Scientific Council Meeting, 7-15 Jung 1995
3 papers issued at Joint ICES/NAFO Working Group on Harp and Hooded Seals, 5-9 June 1935
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MORGAN, M. J., and W. R. BOWERING. Maturity-at-size and range of Greenland halibut
in NAFC Subarea 2 and Divisions 3KLM. (19 pages)

PAZ, J., J. MARTINEZ, and E. DE CARDENAS. Preliminary results from the 95 Spanish
bottom trawl survey in the NAFO Regulatory Area for Divisions 3NO. (10 pages)

MYERS, R. A., G. MERTZ, and P. S. FOWLOW. The biclogicat limits of overexploitation. (22
pages)

MYERS, R. A., G. MERTZ, W. R. BOWERING, and P. S. FOWLOW. The biclogical limits of
overexploitation of Greenland halibut, Reinhardtius hippoglossoides. {8 pages)

MYERS, R. A., B.BRODIE, N. J. BARROWMAN, and R. BOWERING. Changes in the
concentration of flatfish off Newlfoundland form 1971 to 1994, (14 pages)

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.
(21 pages) (

BISHOP, C. A., J. T. ANDERSON, E. COLBOURNE, G. R. LILLY, and R. A. MYERS. Cod
in NAFO Divisions 2J+3KL. {15 pages)

ATKINSON, DB. B. An update of roundnose grenadier { Coryphaenoides rupestris) in NAFO
Subareas 2+3 with information on roughhead grenadier (Macrourus berglax). (7 pages)

MORGAN, M. J., and W. B. BRODIE. An assessment of the American plaice stock in
Divisions 3LNO. (39 pages}

BOWERING, W. R. Assessment of witch flounder in NAFQ Divisions 3NO. (7 pages)

BOWERING, W. R., W, B. BRODIE, D. POWER, and M. J. MORGAN, An evaluation of the
Greenland halibut resource in NAFO Subarea 2 and Divisicns 3KLMN. {20 pages)

MYERS, R. A, W. B. BOWERING, and D. POWER. An analysis of catch per unit effort for
Greenland halibut off Newfoundiand. (8 pages)

CASEY, J. Yield-per-recruit approximation for Greenland halibut in Subareas 2+3. (8 pages)

BECH, G. An assessment of the inshore Greentand halibut stock component in NAFO
Division 1A. (9 pages)

JORGENSEN, O. A, and J. BOJE. Assessment of Greenland halibut stock component in
NAFQO Subarea & + Divisions 1B-1F. {16 pages)

POWER, D. An assessment of redfish in Divisions 3LN. {36 pages}

STANSBURY, D, C. A. BISHOP, E. F. MURPHY, and M. B. DAVIS. An assessment of the
cod stock in NAFO Divisions 3NO. (34 pages0

CORNUS, H. P., and D. POWER. Assessment of the redfish stocks in NAFQO Division 3M
{Flemish Cap) in 1994. (15 pages)

DE CARDENAS, E., and M. L. GODINHO, An assessment of the cod stock in NAFO
Division 3M. (5 pages)

VAZQUEZ, A, A. AVILA DE MELO, E. DE CARDENAS, and R. ALPOIM. An assessment of
the cod stock in NAFO Division 3M. (8 pages, revised)

a

Scientific Council Meeting, 7-21 June 1935
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WALSH, S. J., W. B. BRODIE, D. B. ATKINSON, and D. POWER. An assessment of the
yellowtail flounder stock in Divisions 3LNO. (44 pages)

VAZQUEZ, A., A, AVILA DE MELO, and J. CASEY. 1995 assessment of cod from Division
3M: revised extended survivors analysis. (5 pages)

SHOWELL, M. A., and M. C. BOURBONNAIS. Assessment of the 4VWX silver hake
population in 1994. (22 pages)

VAZQUEZ, A. Independent CPUE analysis of Portuguese trawlers and Spanish pair-
trawlers. (3 pages)

MYERS, R. A., and W. R. BOWERING. Gillnet catch-per-unit effort for Greenland halibut
from the Canadian fishery. {4 pages)

LASSEN, H. Greenland halibut Subareas 2+3, calculation of SSB as a function of relative
effort. (4 pages) ‘

MOORE, S. E,, and D. P. DEMASTER. Cetaceans habitats in the Alaskan Arctic. (18 pages)

GRIFFIN, BR. B. An investigation of refationships between odontocete distributions and
zooplankton abundances. (26 pages)

FERTL, D., and D. LEATHERWOOD. Cetacean interactions with trawls: a preliminary review.
(34 pages)

BOGSTAD, B., K. H. HAUGE, and 3. ULLTANG. MULTSPEC - a multispecies model for fish
and marine mammals in the Barents Sea. {47 pages)

MERRICK, R. L. Current and historical role of apex predators in the Bering Sea ecosystem.
(20 pages) ‘

HAUKSSON, E., and V. BOGASON. Vagrant seals visiting the coastal waters of lceland, in
the period 1988-1994; hooded seals (Cystophora ctistata Erxleben, 1777), harp seals
(Phoca groeniandica Erxleben, 1777}, bearded seals (Erignathus barbatus Erxleben, 1777)
and ringed seal (Phoca hispida Schreber, 1775). (16 pages)

OLAFSDOTTIR, and E. HAUKSSON. Anisakid (Nematoda) infections in celandic grey seals
(Halichoerus grypus Fabr.). (25 pages0O

KENNEY, R. D., G. P. SCOTT, T. J. THOMPSON, and H. E. WINN. Estimates of prey
consumption and tropic impacts of cetaceans in the U.S. Northeast continental shelf
ecosystem. (31 pages)

CRESPO, E. A., 5. N. PEDRAZA, S. L. DANS, M. K. ALONSO, L. M. REYES, N. A. GARCIA,
M. COSCARELLA, and A. C. M. SCHIAVINI. Direct and indirect effects of the High Seas
fisheries on the marine mammal populations in the northern and central Patagonian coast,
(25 pages)

BOYLE, G. J. An operant methods of investigating prey selection in seals. (15 pages)

TRITES, A. W, D. PAULY, and V. CHRISTENSEN. Competition between fisheries and marine
mammals for prey and primary production in the Pacific Ocean. (22 pages)

TODD, S., P. OSTROM, J. LIEN, and J. ABRAJANO. Use of the stable isotope ratio §'°C
to determine diet in humpback whales (Megaptera novaeangliag). (9 pages)

?  Scientific Council Meeting, 7-21 June 1995
b Scientific Council Annuai Meeting, 9-15 September 1995
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NILSSEN, K. T., P. E. GROTNES, 7. HAUG, and V. POTELOV. Seasonal variation in body
condition of adult Barents Sea harp seals {Phoca groenlandica). (13 pages)

SHELTON, P. A, W. G. WARREN, G. B. STENSON, and J. W. LAWSON. Quantifying some
of the major sources of uncertainty associated with estimates of harp seal prey
consumption, Part |. Uncertainty in consumption estimates associated with pepulation size,
residency, energy requirement and diei. (12 pages}

WARREN, W. G., P. A, S8HELTON, and G. B. STENSON. Quantifying some of the major
sources of uncertainty associated with estimates of harp seal prey consumption. Part il.
Uncertainty in estimatés of harp seal population size. (11 pages)

STENSON, G. B., M. C. HAMMILL, and J. W. LAWSON. Predation of Atlantic cod, capelin,
and Arctic cod by harp seals in Atlantic Canada. (17 pages)

HAUG, T., U. LINDSTR@M, K. T. NILSSEN,and H. J. SKAUG. On the variation in size and
individual composition of minke whale (Balaenopiera acutorostrata), (18 pages)

SKAUG, H. J., H. GJBSATER, T. HAUG, U. LINDSTRZM, and K. T. NILSSEN. Do minke
whales (Balaenoptera acutorostrata) exhibit particular prey preferences? (22 pages)

SIGURJONSSON, and G. A. VIKINGSSON. Estimation of food consumption by cetaceans
in lcelandic and adjacent waters. (17 pages)

STEFANSSON, A., J. SIGURJONSSON, and G. VIKINGSSON. On dynamic interactions
between some fish rescurces and cetaceans off Iceland based on a simulation model. {11
pages)

SAINZA, C. Northern shrimp (Pandalus borealis) on Flemish Cap in July 1985. {7 pages)

SIEGSTAD, H., and C. HVINGEL. The Greenland fishery for northern shrimp (Pandalus
borealis) on Flemish Cap, NAFQ Division 3M, in 1994 and 1895. (9 pages)

COLBOURNE, E. Oceanographic conditons on the Flemish Cap during the summery 1995,
with comparisons to the 1961-19380 average. (12 pages)

PARSONS, D. G., and P. J. VEITCH, The Canadian fishery for northern shrimp (Pandalus
borealis) on Flemish Cap (NAFO Division 3M), 1993 to 1995. (10 pages)
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LIST OF RECOMMENDATIONS IN 1995

PART A

Scientific Council Meeting, 7-21 June 1995

SCIENTIFIC COUNCIL

IV. RESEARCH COORDINATION

2. Fisheries Statistics

b)

Report of the 16th Session of CWP and Preparation for the 17th Session {page 9)

The Councit accepted the review done by STACREC on the Report of the 16th Session of CWP, and endorsed
the view that NAFO has a long history which other international 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 recommendation that NAFOQ
shouid work to ensure that CWP meetings of regicnat 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 simiiar.

. The Council endorsed the recommendation that the 2nd Worid Fisheries Congress meeting (to be held 28

July-2 August, 1996, in Brisbane, Australia) be brought 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.

Biolegical Surveys

d)

Coordination of Surveys (page 10)

The Councit acknowledged the STACREC decision on the need to coordinate research surveys. The Council
addressed issues regarding a synoptic survey for Greeniand 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.

Non-traditional Fishery Resources in the NAFO Area (page 10)

The Counci! 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.

Vili. FUTURE SCIENTIFIC COUNCIL MEETINGS

5.

INTERNET Communication Among Scientists (page 13)

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




RECOMMENDATIONS ) 240

X. MANAGEMENT ADVICE AND RESPONSES TO SPECIAL REQUESTS
b) Responses to Special Requests for Management Advice by the Fisheries Commission

iv) Coordinated research on Greeniand halibut {page 29)

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 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 should 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 guestion.

STACFIS
Redfish in Div. 3M
Redfish as by-catch in the shrimp fisheries {page 76)
.... 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-calch of small redfish in the shrimp fisheries on Flemish Cap in 1994
and 1995 should be made available prior to the Scientific Council meeting in June 1996.
Redtish in Div. 3L and 3N
i} Commercial fishery data (page 78)

STACFIS was uncertain whether these indices were reflective of the trends in the population or simply reflect the
experience of the Portuguese fleet. Nonetheless, the Committee considered it more appropriate if the Div. 3NG
data could be disaggregated and, accordingly, recommended that future analyses of Portuguese observed catch-
rate data for redfish be presented separately by Division.

iy Research survey data (page 79)
STACFIS concluded that a further look 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.

Silver hake in Div. 4VWX

i) Commercial fishery data (page 81)
STACFIS expressed concern that for silver hake in Div, 4VWX, 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. 3LNC

iy Research survey data

USSR/Russian survey (page 88)

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 1893 and 1994 surveys be made
available in June 1996 if possible.
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d) Research Recommendations (page 90) -

it was recommended that where ever possible, ageing for American plaice from all 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, more 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. STACFEIS
further recommended that the year round occurrence of American plaice in these depths be investigated,

Witch flounder in Div. 3N and 30
d) Recommendations (page 95}

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.

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

g} Research Recommendations {page 104)
Neither catch-numbers-at-age, weights-at-age data nor CPUE data were available for Greenland halibut Div. 0B
offshore for 1994, and STACFIS recommended that these data shouid be presented at the June meeting in 1996,

int 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 gquestion of whether the Cumberland Sound Greenland halibut stock contributes to the SA 0+1 stock needs
to be resolved. STACFIS recommended that a tagging program be initiated in Cumberiand Sound to ascertain
whether aduit 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 (page 107)
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 shouid
be directed lo resolve these problems.

Greenland halibut in Subarea 2 + Div. 3KLMNO

d) Recommendations (page 112)

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 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 (page 114)
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 meeling in 1996,
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Capelin in Div. 3NO

i) Research survey data {page 117)

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

STACREC

2. Fisheries Statistics

i)

iv}

v)

Proposals tor CWP Ad Hoc Consultation (page 125)

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 hoc Consultation in July 1996. It was
noted that with CWP moving towards a global approach there would probably be some meetings that NAFQ
would not be able to attend. |t was felt that consultation meetings should offer the opportunity to meet on a
regional basis so that the concerns unique to the Attantic 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 mestings of regional interests should be held as needed by regional member organizations.

Consideration of CWP 17th Session (page 125)

The CWP members were requested to confirm If this venue was suitable by October 1995, An alternative
vénue 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. '

World Fisheries Congress Second Meeting (pages 125 and 126)

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, recemmended that Scientific Council
bring the 2nd World Fisheries Congress Io the attention of the General Council and Fisheries Commission and
propose that there be aftendance as well as a presentation describing NAFQ's experiences.

4. Biological Surveys

d)

Coordination of Surveys (page 131)

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

5. Non-traditional Fishery Resources in the NAFO Area

b)

Distribution Data From Surveys (page 131)

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 agzin recommended that analyses of distribution and abundance of non-traditional
species be conducted for the extensive survey dalabases and the resulls presented at the June 1996
Scientific Meeting.
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PART B

Scientific Council Annual Meeting, 9-15 September 1995

SCIENTIFIC CCUNCIL
IV. RESEARCH COORDINATION

Research Coordination for Greenland Halibut, Formulation of Research Proposal for Synoptic Survey (page
144 '

The Council recommended that Coniracting Parties adopt the proposal and make every possible effort to ensure that
a coordinated synoptic survey in the Convention Area is undertaken at the earliast practical opportunity.
STACFIS
Shrimp in Division 3M (page 174)
For shrimp in Div. 3M, it is recommended that:

- Sizes and maturity of shrirmp from the EU surveys should be presented, in future, by depth and/or stratum to better
evaluate changes in stock structure between years.

- VYield-per-recruit analyses should be available for consideration at the September 1996 Meating.

- Detailed information on the age, growth and recruitment of redfish on Flemish Cap need to be tabled at the June
1996 Mesting in order to interpret the effectiveness of sorting grates in reducing redfish by-catch.

- Redfish by-catchinformation from all participating fleets, including length distributions, catch rates and proportions
of total and shrimp catch weights, should be made available for the June 1996 Meeting.
STACREC
Acquisition of STATLANT Data
Publication of Statistical Information (page 179)

STACREC was informed that STATLANT 21B data had been received from France for 1992, but required clarification
before they can be finalised. STACREC recommended that the publication of the NAFQ Statistical Bulletin, Vol 42,
be completed as soon as possible when the data from ElU-France and Norway were clarified for STATLANT 21B data
for 1992

Gear Codes (page 179)

STACREC noted that the introduction of a new traw| gear (twin trawi) into the shrimp fisheries in Div. 3M in 1995, The
introduction of this gear has implications for interpretation of fisheries data. STACREC recommended that the
Secretariat take steps to modify the STATLANT 218 questionnaire to include this new twin rawl gear type used in the
shrimp fishery, with a new gear code.

Biological Surveys in the Regulatory Area (page 181)
..... STACREC recommended that the Scientific Council encourage Contracting FParties planning research activities

in the Reguiatory Area, to submit a summary of their research proposals, outlining the objectives and methods, fo the
Scientific Council.
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Redfish Ageing Workshop {page 181)
Contracting Parties are encouraged to inform nationa! laboratories of the workshop, and encourage interested
scientists to attend. STACREC recommended that a summary of the report of the ICES sponsored Workshop on
Ageing of Sebastes sp. be presented to the June 1996 Meeting of Scientific Council.

STACPUB

Status of Papers on Shrimp in Division 3M for a Single Publication (page 184)

STACPUB recommended that a draft of the proposed publication on Flemish Cap be made available for discussion
during the Novernber 1995 Scientific Council Meeting on shrimp in Davis and Denmark Straits.

PART C

Report of Scientific Council, 17-20 November 1995 Meeting

STACFIS
. STOCK ASSESSMENTS
Shrimp in Subareas 0 and 1

~d) Research Recommendations (page 199)

For shrimp in Div. 0A and Subarea 1, STACFIS recommended for consideration at the November 1996 Meeting
that:

- asingle comhbined standardized CPUE series be developed by incorperating fishing data from Div. OA and
Subarea 1. This should bs used to investigate the effects of areas and seasons on CPUE;

- an analysis of survey and catch-rate information be conducted to show the relative importance of the northern
and southern areas over lime;

- samples from all surveys botki offshore and inshore and from the commercial fishery, be analyzed for age
composition to obtain estimates of year-class abundance and mortalities.

STACFIS also recommended that:

- sampling of the cormmercial fishery be improved to cover all components of the fishery by area and month.
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