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PREFACE

This seventeenth issue of NAFO Scientific Council Reports containing reports of Scientific Council
Meetings held in 1996 is compiled in four sections: Part A - Report of the Scientific Council Meeting during
5-19 June 1996 which addressed the annual requests for scientific advice on fisheries management, Part
B - Report of the Annual Meeting during 7-13 September 1986; the report of the Workshop on 'Assessment
of Groundfish Stocks Based on Bottom Trawl Survey Results' which was held during 4-6 September 1996,
is included in the Report of the Annual Meeting, and Part C - Report of the Scientific Council Meeting during
15-18 November 1996 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 relevant to Part A, B, and C.

The NAFO Scientific Council Reports series replaced ICNAF Redbook series which terminated with
the last issue in 1979. The first issue of this series was published in December 1980.

January 1997 Tissa Amaratunga
Assistant Executive Secretary
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REPORT OF SCIENTIFIC COUNCIL

5-19 June 1996
Chairman: W. R. Bowering Rapperteur: T. Amaratunga

I. PLENARY SESSIONS

The Scientific Council met at the Keddy’s Dartmouth Inn, 9 Braemar Drive, Ijartmouth, Nova Scotia, Canada
during 5-19 June 1996, to consider the various matters listad in its agenda.

Representatives attended from Canada, Denmark (in respect of Farce Islands and Greenland), European
Union (France, Germany, Portugal, Spain and United Kingdom), Japan, Russian Federation and the 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 work distribution of the Scientific Council and its Committees.

The cpening session of the Councit was calied to order at 1005 hours on 7 June 1996,

The Chairman welcomed everyone to the third consecutive year at this venue for this meeting. The Assistant
Executive Secretary was appointed rapporieur,

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

In introducing the provisional agenda, the Council noted that there were three additional items that needed
to be addressed under itemn X, 'Other Matters', and these were included. The provisional agenda was adopted as
presented {see Agenda |, Part D, this volume).

The Chairman’s proposal to appoint a Nominating Committee composed of H. P, Gornus (EU-Germany) and
I Nygaard (Denmark-Greenland) was accepted for the purpose of nominating Chairmen to the Standing Committee
on Fishery Science (STACFKIS) and the Standing Commitiee cn Fisheries Environment {STACFEN).

In introducing the plan of work, the Chairman described the approach being taken by the Council at this
meeting, in accordance with the decision made in 1994 on the rearganization of the Scientific Council. He outlined
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 repcrt will be presented for consideration by the Council.

The Chairman then addressed the specific requests on management advice listed under Agenda item IX,
1 and 2. Having determined the data avallability, it was agreed the Council would consider these items as reports
became available from the various representatives.

The opening session was adjourned at 1100 hours on 5 June 1996,

The Council reconvened at 0900 hours on 12 June 1996 to address some specific requests for management
advice {Agenda item IX, 1 and 2), as reported in the relevant section below.

The session was adjourned at 1140 hours on 12 June 1996,

The Council reconvened at 1700 hours on 17 June 1996 to consider management advice on various stocks.
These discussions were continued through 18 June 1996, when other outstanding matters on the agenda were also
addresgsed.

The conc\u‘ding session was convened at 0830 hours on 19 Jure 1996,
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* The Council then considered anc adopted the Reports of the Standing Committees STACFEN, STACFIS,
STACREC and STACPUB.

The Council then considered and adopted the Report of the Scientific Council of this mesting of 5-19 June
1996. Noting minor changes as noted during this review would be made by the Chairman and the Assistant Executive
Secretary. )

The mesting was adjourned at 1030 hours en 19 June 1996.

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 Committee on Fishery Science (STACFIS),
Appendix lil - Report of Standing Committee on Research Coordination (STACREC), Appendix 1V - Report of Standing
Committee on Publications {STAGPUB).

The Agenda, List of Research (SCR) and Summary (SCS) Documents, and the List of Participants of this
meeting are given in Part D, this volume.

The Gouncil's considerations on the Standing Committee Reports, and the other matters addressed by the
Councll follow in Secticns |I-XII.

ll. FISHERIES ENVIRONMENT (se¢e STACFEN Report, App. 1)
1. Opening

The Council welcomed the STACFEN report as presented by Chairman, M. Stein (EU-Germany). The Council
was pleased o receive a summary of the Committee’s deliberations as presented below. For the first time,
in September 1986 the Chairman of STACFEN will present a formal overview to the Fisheries Commission on
trends in environmental conditions in the Northwest Atlantic with particular reference to 1985, The
presentation is summarized in the following secticn based on the deliberations of STACFEN.

2. Summary of the Committee’s Report
a) Review of Environmental Conditions

The Council noted that 13 documents dealing with environmental issues were reviewed. Extremely
cold air temperatures were observed in winter off West Greenland, conditicns which were similar
ta the winters of the early-1990s when record low temperatures were observed. Above normal air
temperatures began in April, persisted through most of the summer and reached a maximum in
Novemnber. It was emphasized that, although 1995 showed relative warming, compared to recent
years, this does not signify a change in the longer-term negative trend in air temperatures that has
persisted over the last 30 years. |ce conditions were near normal off East Greenland and along the
Labrador Sea during the first few months of 1995 although coverage was more extensive than
normal in the northeastern Labrador Sea area in the early spring. During the autumn of 1995, ice
extent off East Greenland and Baffin Island were near normal. Colder-than-normal ocean
temperatures were observad in the upper 200 m off Southwest Greenland whereas in the frminger
layser (200-300 m) temperatures appeared to have declined slightly while salinities had increased.

Based on previous studies which showed a negative relation between cod recruitment off West
Greenland and salinity cf the Irminger water layer during the previous autumn, the high salinities
would suggest the likelinood of poor cod recruitment.

variability in near-bottom temperatures collected during the EU-German groundfish surveys off West
Greenlanc from 1982 to 1985 were compared to changes in demersal fish assemblages and
distribution: Correlation analyses failed to find a relationship between cod disiribution and
temperature, but it was shown that temperature does appear to influence growth rates and size of
fish.

Moderate air temperatures during the late autumn of 1995 and the winter of 1995/96 resulted in
below normal ice cover extent and concentration off the east ceast of Labrador and Newfoundland.
The warming trend that began during the autumn of 1995 at Station 27 east off Newfounaland,
continued into the winter and spring of 1996, This represents the first time in almost a decade that
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the near bottom temperatures were above their long-term mean. Temperatures throughout much
of the water column over the Grand Bank and along eastern Newfoundland were also above normal.
The temperature increase is attributed, in part, to reduced ice cover, |.e. the heat that in recent
years was being used t¢ melt ice, in 1895 went into heating the water cclumn.

There was less cold intermediate layer {CIL) waters over the shelf and core temperatures had
increased. Metecrological, sea ice and oceanographic data during early-1996, all point to
moderating conditions relative to the cold conditions of the early-1980s.

Monthly monitoring of surface and boitom temperatures on a transects across the Middle Atlantic
Bight and the Gulf of Maine showed generally warmer-than-normal conditicns during 1995, with an
annual ancmaly of upwards of 1.6K near-bottom cver the shelf portion of the Middle Atlantic Bight,
Surface salinities were above average for the year in the Middle Atlantic Bight.

A study of the relationship between atmospheric, sea ice and oceanic variability in the Labrador Sea
area with those in the Barents Sea showed high negative correlations between two widsly separated
regions for several variables including air temperature, ice coverage, and water temperature. It was
noted that while recent cooling has cccurred in the Labrador Sea region, conditions in the Barents
Sea have been very mild. The cause of the negative relationship was suggested to be related to
the large-scale atmospheric wind patterns, i.e. the North Atlantic Oscillation (NAQ). When the NAO
is high, the lcelandic Low strengthens and the northwest winds over the Labrador Sea intensify,
carrying cold air farther south. This produces mare ice and colder acean temperatures. At the
same time over northern Europe the southwest winds intensify carrying warm air masses farther
north causing warm conditions to develop in the Barents Sea. This leads to less ice and warmer
ocean lemperatures. The contrast between the high cod abundance in the warm Barents Sea with
the low abundance in the cold Labrador Sea during recent years was highlighted.

b) Overview of Environmental Conditions in 1995

The Council noted the presentation of the annual overview paper, based on several long-term
oceanographic and meteorolegical data sets, as well as from available research documents. The
overview presentation reported that cold winter air temperatures were again observed in the
Labrador Sea region but they were generally not as low as in previous years. For the remainder of
the year they were generally warmer than or near normal. At the southern boundary of NAFQ
Convention Area, air temperatures were generally warmer than normal throughcut the year, except
for November and December when temperatures dropped below normal.

The NAO index was strongly positive but a strong eastward shift in the Icelandic Low and Barmuda-
Azores High resulted in their exerting less influence in the Northwest Atlantic than in other high NAO
index years. )

The volume extent of the CIL water off Newfoundland during the summer decreased in 1995 to
below the fong-term mean and was at its lowest value since the early-1880s. This was due to a
decline in the amount of CIL water off southern Labrador and northern Newfoundland, in contrast
to the Grand Bank, where the amcunt of CIL water increased slightly relative to 1994,

Deep water temperatures on the Scotian She!f (Emerald Basin) and in the Gulf of Maine remained
high during 1995, while in Cabot Strait they decreased o near normal values. The high
temperatures on the Scotian Shelf and in the Gulf of Maine are believed to be due to the influence
cf warm slope waters penatrating into the deep basins.

Cold waters were cbserved near-bottom and at intermediate depths over the northeastern Scotian
Shelf and off southwestern Mova Scotia continuing a trend that began in the mid- to late-1980s. In
the latter region, temperalures appeared to be warming although they remained below normal. No
evidence of warming was cbserved In the northeastern Scotian Shelf. '
lll. FISHERY SCIENCE (see STACFIS Report, App. I}
Opening

The Council accepted the report of STACFIS as presented by Chairman W, B. Brodie (Canada). The Coungil
noted the Committee addressed the assessment and cther requests referred to it by the Council.
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2.

General Review of Catches and Fishing Activity

The Council noted again the convenience of conducting a review on the first day of the STACFIS Meeting. .
Noting the STATLANT data were not available in many cases, the Council agreed with estimates of catches
derived by STACFIS for each stock.

The Council expressed its serious concerns that STATLANT 21A data were once again not avaitable from
many Contracting Parties for the assessment work of STACFIS. As stated also by STACREC, the Council
recognized the need to bring this matter to the attention of the General Council and to the Contracting
Parties. The Council regretted again that the general review of fishery trends could not be undertaken at this
meeting and that this section would be omitted again in this report.

Stock Assessments

The Council noted that STACFIS evaluated the status of stocks referred to it. The assessment reports are
given in the Report of STACFIS in Appendix Il. The agreed summaries and the conclusions of these
assessments as prepared by the Council are presented on a stock-by-stock basis in Section IX of this report,
along with the other management advice in responss to the requests by the Fisheries Commission and the
Coastal States.

Ageing Techniques and Validation Studies
a) Silvef Hake Ageing Methodology Report

The Council noted with regret that the long awaited Methodclogy Report will not be produced.
b) ) Report of the ICES Redfish Ageing Workshop |

The Council was appreciative of the report presented by the co-convener, D. B. Atkinson (Canada),
on the mesting held during 4-8 December 1985. The Council welcomed the comments on the goals
of the Workshop, and cencurred with STACFIS on the importance of the recommendations
presented at the Workshop.

c) Update on Joint ICES/NAFO Workshop on Ageing of Greenland Halibut

The Council noted a Workshop will be held during 26-29 November 1986, with W. R. Bowering
(Canada) as a co-convengr, Observing the participaticn wilt be frem a wide background, the Council
hoped the Workshop will produce valuable information for the work of the Scientific Council.

Other Mattérs
aj Report on Comparative Trawl Surveys

The Council noted the discussions on the Canadian trawl surveys, and noted the details presented
on the subject in three SCR Documents as stated in the STACFIS report.

The Council was informed of the comparative trials conducted between two research vessels and
the different fishing gear, as conducted by the Canadian Department of Fisheries and Oceans in
Newfoundland. The Council noted the work conducted on Greenland halibut, and looked forward
to information on the ongoing work on American plaice, witch flounder and redfish. The Council
endorsed the STACFIS recommendation that comparative fishing trials take place in May 1897
while EU-Spain and Canada are conducting their surveys in the Regulatory Area in Div. 3NO.

The Council noted the detailed description presentied to STACFIS on the autumn 1895, Canadian
random-stratified survey in Div. 2J and GKLNO.
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IV. RESEARCH COORDINATION (see STACREC Report, App. IlI)

Opening

The Council welcomed the repert of STACREC as presented by Chairman D. Power (Canada), observing that
matters referred by the Council were addressed.

Fisheries Statistics

a)

Progress Report on Secretariat Activities in 1994/95

The Council agreed with STACREC that the current situation of delays of two to three years in
delivery of data from some Contracting Parties was undesirable. it was noted that the submission
deadlines of May 15 (STATLANT 21A) and June 30 {STATLANT 21B) were adopted into the Rules
of Procedure for the Scientific Council. The Council endorsed the recommendation of STACREC
that the Scientific Council inform the General Council that submission of data has not improved but
in fact the situation had deteriorated, and emphasised that the Scientific Councii work is seriously
stified by the lack of fishing data in time for the June Meeling.

The Council noted in February 1996 the Secretariat provided a list of documents from other NAFO
Standing Committees to Designated Experts for use in the assessment process, and agreed this
be done on an annual basis.

The Council noted that Statistical Bulletin Volume 42 containing 1992 data was published but was
seriously concerned that Statistical Bulletin Vol. 43 and 44 are delayed due to non-availability of
data. '

The Council welcomed that the STATLANT database at the Secretariat was being transferred in to
Microsoft Access software to provide a means for responding in a timely fashion to short-notice
requests for information and that this system should be fully implemented pricr 1o the September
1996 meeting.

With respect to the divergence between the ‘official’ nominal catches reported in STATLANT forms
and those from cther sources used in stock assessments, the Council endorsed the STACREC
recommendatijon that a special note be appended to the appropriate sections of all documents
reporting STATLANT daia, indicating that users of the data should note that the aclual catches for
some species/stocks may differ from those reported in the documsnt. As such the user should also
be directed to the relevant Scientific Council Reports for information on the assessments. In addition,
with regard to previously published Statistical Bulleting, the Council endorsed the recommendation
that a special note be circulated to recipients of previous issues of the Statistical Bulletin indicating
that the Scientific Council had in some years used estimated calches from other sources of data o
determine actual catch levels for stock assessment purposes..

Gear Codes

The Council noted the STATLANT 218 questionné\'re had been modified to incfude a code for a new
twin trawl that was being utifized in the Div. 3M shrimp fishery.

Catches not Specified by Species

The Council acknowledged that the Canadian Maritime region and the Canadian Newfoundland
Region had responded 1o the request {o clarify the reporting of catches of non-specified flounder
but that South Korea have not responded to date.

The Council also noted that in the Regulatory Area, roughhead grenadier had been reported as
roundnose grenadier by EU-Spain and EU-Portugal and agreed with STAGREC that calches should
be reported by species as outlined in the Guidelines for the STATLANT forms.

Reporting of Catches for Pandalus borealis
The Council noted the potential errors resulting from Fandalus borealis being reported as both

northern deepwater prawn and pink (= pandalid) shrimp particularly in Div. 3M, and that sigmﬁbamt
catches of P. montagui have been taken in Div, 0B. The Council agreed with STACREC that the
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Designated Experts and shrimp scigntists should address this matter at the Annual September 1996
Meeting.

Catch Statistics for Seals

The Council acknowledged that the statistics have been clarified as far as possible, and endorsed
the decision of STACREC that fectnotes be attached to seal siatistics published in the Statistical
Bulletin, to inform the users of the inconsistencies.

Preparation for CWP 17th Session, March 1997

The Council noted the Inter-agency Consuitation in preparation for the 17th Session of CWP was
scheduled to take place 9-1C July 1996 in Rome, Italy and endorsed that the Assistant Executive
Secretary would attend. The 17th Session of CWP is scheduled for the 3-7 March 1997 in Hobart,
Tasmania. The Council noted the Assistant Fxecutive Secretary would prepare an outline of
statistical activities of NAFO, and also agreed that STACREC examine definitions of fishing effort and
other items listed in the STATLANT questionnaires for presentation to CWP. The Council noted the
recommendation in 1995 that aleng with the Chairman of STACREC, the Assistant Executive
Secretary would represent NAFO at the 17th Meeting of CWP. The Council also recommended that
a representative from Japan be regussted lo attend the meeting fo represent the Scientific Council
at the 17th Session of the CWP,

Biological Sampling

The Council noted that the Provisional List'of Biclogical Sampling for 1995 was prepared by the Secretariat

(SCS Doc. 96/11). Data from commercial fisheries pertinent to stock assessments were also tabulated, and
National Representatives reported their sampling programs for the 1995 commereial fisheries to STACREC.

3.
4.
a
b)
c)

Biological Surveys

Review of Survey Activities in 1995

The Council noted an inventery of biolcgical surveys conducted, and a more detailed account of
the survey data available for 1995 relative to their stocks, was tabled by National Representatives
and Designated Experts.

Surveys Planned for 1996 and Early-1997

The Council noted an inventory-of biological surveys planned for 1996 and early-1997, as submitied
by Naticnal Representatives and Designated Experts, was compiled by the Secretariat.

Review of Stratification Schemes

The Council noted that a document was tabled in STACREC outlining errors and subseguent
corrections to the stratification scheme in Div. 3P . The errcrs occurred in the transcribing of the
NAFO line separating Div. 3P and Div. 4V onto stratification charts and that the charts were revised
reflecting the true iine. In the process of revising the charts more precise positions based on pilot
references were also determined for lines defined in part by headiand points of reference. The
Council endorsed the view of STACREC that these revised references would be useful to facilitate
the drawing of accurate stratification charts, yet would not alter the basic statistical areas for
reporting purposes, but would require a change 1o the textin NAFO Convention Annex |1l describing
the scientific and statistical Subareas, Divisicns and Subdivisions. Accerdingly, in order to provide
an accurate position of headland references relative to Div. 3P {NAFQ Handbock, 1998, see text
with respect to Subarea 3 on pages 43-45), as described in SCR Doc. 96/55, Serial No. N2731, the
Council recommended to the General Council that the NAFO Convention text in Annex {Ii relative
to Div, 3P be revised as follows:

- define "Cape Ray" as 47°37.0" north 6 18.0 west

- define "Cape North" as 47°02.0" north 60°25.0° west

- replace "Burgso Isiand” with 47°30.7" north 57°43.2" west

- replace 46°50 north 58°50" west with 46°50.7° north 58°48.0° west,
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Update on Coordination of Surveys

The Council separately addressed this agenda item (see item [X.2). The Council alsc noted that
1926 will be the last year for the Flemish Cap survey but that a proposal had been forwarded (o the
European Cemmission to continue this time series. The Council endersed that the Flemish Cap
survey was an important source of information relative to providing advice for many stocks in Div.
3M.

Non-traditional Fishery Resources in the NAFO Area

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

The Council noted no documeantation was available to address a recommendation that districution and
abundance of non-traditional species based on extensive survey databases be conducted and presented
at this meeting, but dala should be available for the June 1997 Meeting.

Review of SCR and SCS Documents

The Council noted that STACREC reviewed six documents.

Other Matters

a)

Opening

Tagging Activities

The Secretariat compiled a list of tagging activities in 1995 (SCS Doc. 95/7). The Council endersed
the recommendation of STACREC that scientisis undertaking any tagging aclivities inform the
Secretariat in order that the infarmation may be widely circulated, and hence better returns may be
obtained.

Scientific Data Collection by the New Observer Program

The Coungil noted that the new Pilot Observer Program adopted by the Fisheries Commission for
01 January 1996 to 31 December 1997 required 100% coverage of vessels fishing in the Regulatory
Area. It was also noted that these cbservers shall carry out such scientific work based on the advice
of Scientific Council. The Council welcomed the concept that more extensive sampling were
possible under the new cbserver scheme but regretted that existing national sampling programs
were being reduced because of the new program. The Council concurred with STACREC and
endorsed the following suggestions as it relates to the new program: (i) current national sampling
programs should be maintained at least at a minimum level of sampling until the observers under
the new scheme are adsequately trained in biclogical sampling (/i) training cf the observers should
be in concurrence with national sampling or national cbserver programs, and (i) sampling by
observers be under the direction of the national laboratcries where scientific information is
processed.

Other Business

The Council noted that the triennial publication List of Fishing Vessels is rarely used from a fisheries
science standpoint. Noting also that other NAFO Standing Committees were not much interested
in this publicaticn, the Council cencurred with the STACREC recommendation that the Sacretariat
discontinug the soliciting and publication of such information, and discontinue the List of Fishing
Vessels. The Council noted that a possible alternate source of the data may be available from
Contracting Party reports of vessels fishing within the Regulatory Area,

V. PUBLICATIONS (see STACPUB Report, App. [V)

The Ceuncil welcomed the STACPUB report as presented by M. Stein (EU-Germany) on behalf of the
Chairman of STACPUB who had to return home on an urgent matter.
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Review of STACPUB Membership

The Council agreed with STACPUB views that although 5 new Cantracting Parties have jcined NAFQ in recent
years and maore publications for review are foreseen, that it was not necessary to expand the number of
members at this time, particularly noting that any changes would require a change in the Rules of Procedure.
Apart from the change of Chairman, no other changes had been made since June 1995.

Review of Sclentiflc Publications Since June 1995

The Council was pleaged to note that Journal Volume 18, containing 6 miscellaneous papers, 1 note and 2
notices (115 pages) was published with the publication date of April 1296.

The Council agreed that Journal Volume 19 should to be issued containing papers presented at the NAFO
1993 Symposium on "Gear Selectivity/Technical Interactions in Mixed Species Fisheries" as socn as possible.

The Council was pleased with the progress with the Journal publication of the proceadings of the NAFO/ICES
1995 Sympaosium on "The Role of Marine Mammals in the Ecosystem”, noting 26 papers have been received
and are in advanced stages of the review process by Editors and the issue is expected to be completed in
late-1996 or early-1997.,

The Council nated that Studies Number 23, containing & miscellaneous papers and 3 notices (95 pages) was
published with a publicaticn date of September 1995,

The Council was pleased with the fast turn-around time in publishing Studies Number 24, containing, 12
papers presented at the 1994 Symposium on "lmpact of Anomalous Qceanographic Conditions at the
Beginning of the 1990s in the Northwest Atlantic on the Distribution and Bebhaviour of Marine Life". The
Council acknowledged the expedient publication of this issue.

The Council was also pleased with the progress on Studies Number 25, containing & miscellaneous papers
and a special issue of Studies containing papers presented at the Joint ICES/NAFO Working Group on Harp
and Hooded Seals held during 5-9 June 1995,

The Council noted that NAFO Statistical Bulletin, Vol 42 for 1992 was published withcut EU-France
{Metropolitan) and France (St.-Pierre and Miguelon) data, in October 1995.

The Council expressed concern that although the deadline for submission of STATLANT 218 reports for 1993
was 30 June 1994, data were siill outstanding from Faroe Islands, Norway, France (St. Fierre and Migueton)
and USA, and the reports from Russia are also awaiting clarification.

Similarly concern was expressed with the delays with NAFC Statistical Builetin, Vo!. 44 for 1994 data.

With respect to the List of Fishing Vessels, the Council agreed that the publication is of litlle practical value,
and considering the costs of production involved endorsed STACPUB recommendation that the publication
of the "List of Fishing Vessels" be discontinued.

Production Costs and Revenues for Scientific Council Publications

a) Publications Costs and Revenues

The Council noted that no significant departures from those of previous years preduction and
revenue costs were observed.

Promotion and Distribution of Scientific Publications

a) Invitational Papets
The Council looks forward to the publication of the invitational paper by R.G Halliday and AT.
Pinhcrn on comparison of management methods and rescurce trends in North Atlantic fishery

management in the near future.

The Council also lecks forward to an invitational paper by M. Stein on the climatic variability in the
Labrador Sea based on the Russian/German Data Evaluation Project.
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b) Distribution of Abstracts Frbrﬁ Research Documents

The Council noted the STACPUB discussion on the uneven distribution of abstracts from research
documents to literature databases, particularly o ASFA, and agreed with the STACPUB
recommendation that abstracts of SCR Doc. and SCS Doc. be propagated fo ASFA through the
national ASFA representative.

Editorial Matters Regarding Scientific Publications
a) Review of Editorial Board

The Council noted that Associate Editors G.P. Ennis (Canada) and S.A. Murawski (USA) had
requested to withdraw from the Editorial Board. The Council endorsed the STACPUB sincere
appreciation of the dedicated, analytical and comprehensive work done by the Associate Editors
and extended best wishes.

Noting also two other Associate Editor positions were already vacant, the Councit endorsed the
appointment of A. Richards (USA) as Associate Editor on Invertebrate Fisheries Biology, H. Raiz
(EU-Germany) as Associate Editor on Vertebrate Fisheries Biolegy, F. Sherchuk (USA) as Associate
Editor on Vertebrate Fisheries Biclegy and P.A. Shelton (Canada) as Associate Editor on
Biomathematics, be invited o the Editorial Board.

The Council Chairman agreed to write letters of appreciation and welcome letters to the members
cf the Editorial Board mentioned.

The Council noted with pleasure the progress made by STACPUB toward publishing many other
single issues of the Jcournal and Studies. The Council found this approach to promote these two
pubiicaticns to be a good one.

Papers for Possible Publication
a) Procedures for STACPUB Review

The Council noted new initiatives by STACPUB to identify additicnal potential publications. The
Council accepted the STACPUB nomination of 16 papers selected by this method. The Council also
welcomed the review of 22 other Research Documents dealing with Cod in Div. 2J and 3KL for a
single issue in Studies.

VI. ARRANGEMENTS FOR SPECIAL SESSIONS
Progress Report on Workshop in 1996

The Convener (H. Lassen - EU-Denmark) extenided his apologies for notbeing able to be present atthe 5-19
June 1998 meeting, but indicated he will visit the Secretariat during 24-28 June 1986 to finalize the
arrangements for the 4-6 September 1996 Workshop on 'Assessment of Groundfish Stocks Based on Bottom
Trawl Survey Resulis'. The Council was informed that discussions were progressing with the session
Chairman tc structure the talks, the computer presentations and the hands-on work. The Workbook was
expected to be drafted by mid-August, 1996. Taking intoc account the computer availability at the new venue
in St. Peterspburg, Russia, and the specialized software neaded for the Workshep, the Convener and the
session Chairmen were working tegether to accomplish a successful and timely Workshop. The Council was
informed that the high interest level expressed by scientists will likely result in 30-35 participants at the
Workshop.

Progress Report on the Special Session in 1997

The Council was informed by the Convener, H. Lassen (EU-Denmark), that the arrangements for this
Symposium on 'What Future for Capture Fisheries' were progressing as plannad, and the general schedule
preposed in September 1985 seems quite appropriate. The Convener and the Assistant Executive Secretary
were making contacts with potential keynote speakers. Further details will be made available to the Council
during the September 1296 Meeting,
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The Council was informed that the Executive Secretary of the Marine Institute at Memorial University of
Newfoundland had invited the Secretariat to consider locating the Symposium at his Institute. The Council
welcomed the opportunity and agreed the facilities being offered would be quite attractive te the participants.
The Assistant Executive Secretary was accordingly requested tc convey the Council's acceptance of the
offer, and requested him to continue with the crganizational details.

3. Proposals for Special Session in 1998

The request for propesals from the Chairman was received with a formal suggestion tited 'Causes and
Effects of Changes in Growth, Condition and Maturity of Groundfish’ and a view that the subject of 'Criteria
for Opening Fisheries Under Moratoria” would be important and urgently needed.

The Council found the first title quite attractive but agreed a more detailed description and the gensral focus
for such a meeting should be presented for consideration by the Council at its meeting in September 1996,

The Chairman also requested the members to think of other topics that should be considered at the
September 1996 Meeting.

Vil. FUTURE SCIENTIFIC COUNCIL MEETINGS, 1996 AND 1997
1. Annual Meeting in September 1996 ;

The Council canfirmed that the Scientific Council Meeting with respect to the Annual Meeting will be during
7-13 September 19986, which includes 2 extra days (7-8 September) to accommodate the stock assessment
‘of Shrimp in Div 3M. The Meeting will be preceded by the Special Session Workshop on "Assessment of
Groundfish Stocks based on Bottom Trawl Survey Results' during 4-6 September 1996. The Councll made
special note of the new venue for these meetings in St. Petersburg, Russia.

2. Special Meeting in November 1998

The Council agreed that the Special meeting of the Scientific Council for the assessment of Shrimp in
Subareas 0 and 1 and Denmark Strait will be held at NAFO headquarters, Dartmouth, Nova Scotia, during
15-18 November 1396.

3. Scientific Council Meeting, June 1997

The Council noted no changes to the provisional dates set for the 4-18 June 1987 meeting of the Scientific
Council, scheduled o be held in Dartmouth, Nova Scoltia.

VIll. NOMINATION AND ELECTION OF OFFICERS
1. Chairmen ot STACFIS and STACFEN

The Chairman's proposal {5 June 1996} 1o appeint a Nominating Committee composed of H, P. Cornus (EU-
Germany) and K. Nygaard (Denmark-Greeniand} was accepted by the Council. On 18 June the Chairman
requested the Neminating Committee to present its proposal for the Chairmanships of STACKIS and
STACFEN. Noting H. P. Cornus had to leave the meeting on an urgent matter, K. Nygaard reported that the
Committee had consuitations with representatives and was ready to nominate J. Casey (EU-United Kingdom)
for STACFIS and M. Stein (EU- Germany) for another term for STACFEN. There being no further nominations,
and neting that the appointments were for two-year terms beginning at the end of the September 1996
Annual Meeting, the Council elected both nominees by unanimous consent.

IX. MANAGEMENT ADVICE AND RESPONSES TO SPECIAL REQUESTS
1. Fisheries Commission “ '
a) Adw\-r‘iﬁce for TACs for 1997, and Othet Management Measures
For stocks within or partly within the Regulatory Area as requested bty the Fisheries Commission, the

following are the responses in the requested seguence. The Council agreed to conduct the
assessment of shrimp in Div. 3M at its Annual Meeting during 7-13 September 1996.



Cod in Division 3M

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

Fishery and Catches: Catches exceeded the TACs
from 1988 to 1984, however were below the TAC in

1995. Large catches of small fish were caught by the

trawl fishery in the most recent years. By-catches ware
estimated to be low in the shrimp fishery during 1993
to 1995.

Catch’ TAC ('000 tons)
{*C00 tons) Recommendead Agreed
1993 18 6] 13
1994 - 30 0 11
1905 10 0 11
19986 11 11
' Provisional.
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Data: Length and age compasition of the calch were
available for Portuguese trawlers and gillnetters as well
as observed CPUE data. Data were also available
from two bottom-traw! surveys (from Russia and EU)
which covered the distribution area of the stock.

Assessment: An analytical assessment was presented
which was only used to infer trends in stock.

Fishing moriality: Has een very high in recent years.

Recruitment. The 1985 and 1991 year-classes were
the most abundant in recent years. The 1991
year-class was heavily exploited in 1994, The 1992 to
1994 year-classes appeared to be weak and were the
lowest in the EU survey time series,
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Biomass:
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State of the Stock: The total stock biomass in 1995 is
the lowest on record. Recruitment-at age 3 is
expected to be poor in both 1996 and 1927. The
decrease in the age-at-maturity of the stock is
interpreted as a reaction of the population to the
decline of the stock.

Recommendation: No directed fishery for cod in Div,
3Min 1997. Also, by-catch of ced in fisheries directed
to other species on Flemish Cap must be kept at the
lowest possible level.

Special Comments: The opportunistic recruitment
based fishery for cod in Div. 3M has been the main
cause of the present stock status. To rebuild the stock
it will require several years with no directed fishery for
cod. Scientific Council could not determine if the low
tevel of by-catch in the shrimp fishery only reflects the
low stock size of cod.

Sources of Information: (SCR Doc. 96/7, 30, 32, 54,
64, 81; SCS Doc. 96/12) .
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Cod in Divisions 3N and 30

Background: This stock occupies the southern part of
the 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 tha bank in winter as cooling ocours.

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

Catch’ TAC ('000 tons)
{'000 tons) Recommended Agreed
1993 9.7 10.2 02
1904¢ 2.7 6.0 6.0
1005 0.2 0.0 0.0
- 1906 - 0.0 0.0
' Provisional. _
2 No directed fishery after mid-year.
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Data: Limited catch-at-age data were available from
Portuguese gillnet and ofter trawl by-catch.  Russian
research survey data were available up to 1993. Steck
abundance, biomass and age structure were available
from twc Canadian and cne EU-Spain groundfish
surveys.

Assessment: An analytical assessment was presented
which was used only to infer trends in the stock.

Fishing Mortality: Has been reduced on all ages due
to the impgsition of a moratorium.

Recruitment. Year-classes since 1982 appear ¢ be
weak. The current estimates of the 1982 and 1680 -
year-classes at age 3 are much lower than previously
estimated.

Biomass. The 1995 total (ages 3+) and spawning
stock biomass (ages 6+) estimates are the lowest in
the time series.
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State of the Stock; The stock was at an all ime low
in 1995 and was represented mainly by 2 year-classes
(1989 and 1520).

Recommendation: There should be no directed
fishing for cod in Div. 3N and 30 in 1997, By-catches
in fisheries targeting other species should be kept at
the lowest possible level.

Sources of Information: SCR Doc. 96/49, 80; SCS
Doc. 96/12

— ——— —



'Redfish in Divisions 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 NAFQO Divisions, in particuiar Div. 30, is
unclear and further investigations are necessary to
clarify the integrity of the Div. 3LN management unit.

Fishery and Catches: The 1995 catoh was about
2 000 tons, the lowest histerically. This was cnly the
second year since 1985 that the TAC was not
exceeded. The reduction is primarily due to reduced
effort. Substantial catches, as much as 24 000 fons
have been taken by non-Contracting Parties since
1987. These countries did not fish in Div. 3LN in 1995.

Cateh’ TAC (*000 tons)
{'000 tons) Recommended Agreed
1903 23 14 14
1994 6 14 14
1895 2 14 14
1906 14 11
' Provisional,
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Data: Caich-rate indices were derived for Div. 3L and
3N based on NAFO database. Catch-rate index for
Div. 3L and Div. 3NO were based on Portuguess
observed data. Separate botlom irawl surveys were
conducted by both Canada and Russia in Div. 3L and
3N,

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

Fishing Mortality: Assumed to have declined in 1995
due to reduced effort. In late-1980s large catches

- likely generated high fishing mortalities,

17

SC 5-18 Jun

Recruitment. Poor recruitment in Div. 3L since early-
1980s. In Div. 3N no sign of any geod year-classes,
since those of 1886-87 which are already recruiting to
the fishery.

State of the Stock: Continues to be very low in Div.
3L with no sign of good recruitment. Has declined in
Div. 3N from 1984 to 1991 but the status since then is
uncertain.
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Recommendation: Although there is concern for the
future given the general lack of good recruitment, the
Councit has ne basis (o change its advice from 1995,
Total catches of redfish in Div. 3LN should not exceed
14 000 tons in 1997,

Special Comments: The Council was pleased to note
that catches in the past two years were below the
agreed TAC, From 1992 to 1994 catches by non-
Contracting Parties have ranged from 1 000 to 10,000
tons annually, however, in 1995 they did not fish in
Div. 3LN.

Sources of Information: SCR Doc. 96/76; SCS Doc.
96/12.
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Redfish in Division 3M

Background: There are three species of redfish
which are commercially fished on Flemish Cap: deep
sea redfish (Sebastes mentella), golden redfish
(Sebastes marinus) and Acadian redfish (Sebastes
fasciatus). The term beaked rediish is used for &
mentellaand 8. fasciatus combined. They are reported
combined in the commercial fishery.

Fishery and Catches: Directed fishing on redfish in
Div. 3M in 1995 was mainly conducted by non-
Contracting Parties, EU-Portugal and Russia. As was
the case in 1994, catches by the Baltic states were
low due to decreased effort. The Spanish redfish
catches were mainly by-catch in the ccd fishery.The
Portuguese fleets also aimed at cod and Greenland
halibut. Total catches dropped from 29 000 tons in
1993 to 11 000 tons in 1984 and increased only
slightly to 13 500 tcns in 1995,

Catch' TAC (*000 tons)
{'000 tons) Recommended JAgreed

1993 29 20 30
1994 1 20 26
1995 13 20 26
1996 20 26
' Provisional.
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Data: Length and age data and CPUE data were
avalilable for enly a small part of the catches. There is
still the problem of unreported catches by non-
Contracting Parties. Results from two botiom trawl
surveys (EU and Russia) were available for estimation
of trawlable biomass.

Assessment: Due to insufficient data, analytical
assessment could not be done.

Fishing Mortality: Fishing mortality is expected 1o have
been reduced due to the reduction of effort from 1993
to 1994 and 1995.
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Recruitment.  Survey results indicate no strong
recruitment since the year-classes of 1989 to 1990.
However, it is not clear if this reflects poor recruitment
or by-catches in the shrimp fishery. '

Biomass:
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The size of spawning stock biomass is unknown.

State of the Stock: The overall trawlable biomass
appears 1o have stabilized at a low level since 1991,

Recommendation: Catches higher than 40 000 tons
for most of the period 1986 to 1982 were observed to
coincide with a decline in trawlable ticmass.The level
of catches in the period 1975 to 1985, when stable
canditions were observed, was about 20 000 tons.
Scientific Council recommends that total catches of
redfish in Div. 3M not be aliowed tc exceed 20 000
tons in 1997 and by-catch of juvenile redfish in the
shrimp fishery should be kept at the lowest possible
level.

Special Comments: Catching the recommended TAC
of 20 000 tons weuld result in a significant increase in
fishing effart. Scientific Council is not able to evaluate
the effect of such a development. The survey trawlable
biomass .now consists mainly of immature fish. It
would not be prudent to allow an increase in the
explcitation of these young redfish as they will not
reach maturity for another few years,

Some commercial catches of redfish come from areas
outside the survey area.

Preliminary data from the lcelandic 1996 shrimp
fishery on Flemish Cap indicate that redfish of 7 to 20
cm length are being taken as by-catch. Yield-per-
recruit analysis suggests that about 25 Q0C tons of
commercial vield was lost as a result of by-catches in
the shrimp fishery during 1993-85.

Sources of information: SCR Doc. 96/9, 54, 64; SCS
Doc. 96/3, 12, 13, 14,
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American Plaice in Divisions 3L, 3N and 30

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

Fishery and Catches: In most years the majority of
the catch has been taken Dy offshore otter trawlers.
There was no directed fishing in 1994 and a
moratorium in 1995 and 1996,

Catch' TAC ('000 tons)
(*000 tons) Recommended Agreed
1993 17 10.5 10.5
1904 7 48 © 4.8
1905 086 0 0
1995 0 0

' Provisional.
* No directed fishery.
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Data: Biomass and abundance data were available
from several surveys. Limited sampling data from by-
catch by Portuguese vessels were available.

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

Recruitment The 1988 and 1989 year-classes show
some promise but there has been no evidence of
large year-classes since then.
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State of the Stock: Canadian spring and autumn
surveys showed a large decline in biomass since the
mid-1980s, agreeing with the decline observed in
CPUE in the fishery. Although it is believed that the
stock remains at a low level, recent stagility or
increases in some other, shorter indices are not
consistent with the longer time series. These
incensistencies in survey trends could not be resolved
al this time,

Recommendation: An appreach, consistent with that
taken in 1935, should be adopted until the various
indices can be better evaluated. Nc fishing on
American plaice in Div. 3LNO in 1997,

Sources of Information: SCR Doc. 95/51, 96/48, 61,
75: 8CS Doc. 96/12
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American Plaice in Division 3M

Background: The stock on Flemish Cap occurs
mainly at depths shallower than 400 m.

Fishery and Catches: Catches are taken mainly by
otter trawl. Primarily a by-catch fishery for Contracting
Parties since 1992, More than 75% of the catch was
taken by non-Contracting Parties in 1995,

Catch' TAC ('000 tens)
('000 tons) Racommended Agreed

1993 0.3 2 2

1904 0.7 1 1

1995 1.3 1 1

1996 - 0 o]
' Provisional.
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Data: Abundance and biomass indices from surveys
are available from Russia {1883-83) and EU (1988-95).

Assessment: No analytical assessment was possible.
A compariscn of catch levels with EU survey data
indicated that the explcitation ievel decreased from
1991 to 1993, but more than dcubled from 1394 to
1995,

Recruitment. Only weak year-classes wera recruited to
the EU survey since 1290.
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The SSB index remained more or iess stable in 1990-
94 before declining in 1995,
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State of the Stock: The slocck appears to be in a very
poor condition.

Recommendation: There should be no directed
fishery on this stock in 1997. By-catch should be kept
at the lowest possible level.

Special Comments: |tis anticipated that SSB will not
increase in the near future because of recent poor
recruitment,

Sources of Information: SCR Doc. 96/54, 64; SCS
Doc. 96/12.




Witch Flounder in Divisions 3N and 30

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

Fishery and Catches: Catches exceeded the TAC by
large margins during the mid-1980s, but since then
- have been near the level of the TAC. The catches in
1994 and 1985 were 1 100 tons and 400 fons,
respectively, including unreported catches.

Catch’ TAC ('000 tons)
('000 tons) Recommended Agreed
1993 4.4 5 5
1994 1.1 3 a2
1995 C.4 0 0
1996 0 0
' Provisional,
2 No directed fishing allowed.
L T e o o L AL anenan o
14l Catch -
. TAC E
é r h
o 10F ]
(e r R
S ]
£ b E
2 s . No directed ]
E 5L lishing allowed
£~ b - 4
2 F ]
8« -
2t =
0:,“{-.....|,H\1,..,|....1.“:
1970 1975 1980 1985 1990 1995 2000

Year

Data: Abundance and biomass data were available
from Canadian spring surveys during 1971-85 and
autumn surveys during-1990-94 as well as EU-Spain
surveys during spring 1995 and 1996. No ageing data
were available since 1993,

Assessment: No analytical assessment was possible.
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State of the Stock: Stock appears to remain at a very
low level.

Recommendation: Nc fishing on wiich flounder in
1997 in Div. 3N and 30 to allow for stock rebuilding.
By-catches be kept at the lowest possible level,

Sources of Information: SCR Doc. 96/49, 70; 5CS
Doc. 96/12. :
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Yellowtail Flounder in Divisions 3L, 3N, and
30

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

Fishery and Catches: There was a moratorium on
directed fishing in 1995 and catches were taken as
by-catch in other fisheries.The TAC has been
exceeded each year from 1984 to 1903,

Catch' TAC ('000 tons)
('000 tons) Recomrpended Agreed
1993 14 7 7
1904 2 7 7t
1995 01 0 0
1996 0 0
' Provisional,

? No directed fishery.
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Data: Catch-at-age and CPUE were avallable from
1965 to 1993 but not for 1994 or 1995, Abundance
and biomass indices were available from annual
Canadian spring (1975-26) and autumn (1990-95)
bottom trawl surveys, annual juvenile bottom trawl
surveys (1286-94) and also EU-Spanish surveys in the
NAFO Regulatory Area (1995-96).

Assessment: Nc analytical assessment possible due
mainly to uncertainties with catch and catch-at-age
data. The stock area has contfracted in recent years
and this change could influence catch rates in the
research surveys.

Fishing Mortality. Has been reduced on all ages due
to moratorium.,

Recruitment The 1990-93 year-classes, in the spring
and autumn surveys, appeared to be below average
and weaker than their immediate predecessors. The
1994 estimaies-al-age of these year-classes from the
juvenile survey, howsver, were considered
ancmalceusly high.
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State of Stock: The stock has been relatively stable

- since the late-1980s at a level lower than the early- to

mid-1980s.

Recommendation: There should be no directec
fishing of yellowtail fiounder in 1997. By-caiches
should be kept at the lowest possible level to allow the
stock to rebuild.

Sources of Information: SCR Doc. 96/49, 66, 74.
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Capelin in Divisions 3N and 30

Background: Spawning occurs in the area of the
scutheast shoal in Div. 3N.

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

Cateh’ TAC ('000 tons)
("000 tons) Recommended Agreed

1993 +
1994 +
1995 ‘ -
1996 -
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Data: No recent data available.

Assessment; No assessment was possible without
up-to-date information particularly con recruitment,

Recommendation: No advice possible.

Sources of Information:
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Squid in Subareas 3 and 4

Backgrbund: The major portion of the stock reside in
Subarea 6 and further south.

Fishery and Catches: The only catch in 1995 was as
by-catch. .

Cateh? TAC ('000 tons}
('0C0 tons) Recommended Agreed
1993 28 - 180
1994 6.0 - 180
1985 . 1.0 - . 150
" 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:
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Greenland Halibut in Subarea 2 and Divisions
3KLMNO

Background: The Gresnland halibut stock in Subarea 2
and Div. 3KLMNO is considered 1o be part of a biclogical
stock camplex which inciudes Subareas 0 and 1.

Fishery and Catches: Catches increased sharply in
1920 due to a developing fishery in the Regulatory Area
in Civ. 3LMN and continued at high levels during 1991-
94. The catch was cnly 12 000 tons in 1995 as a result of
new management measures intreduced by the Fisheries
Commission. This catch is 75% lower than the average of
the previous 5 years. Canadian catches were relatively
stable during 1988-91 but declined considerably in 1992-
95 to their lowest levels observed since the fishery began
in the 1960s. '

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

Catch' TAC ('000 tons)
('0C0 tons) Recommended Agreed
1993 (42-62) 50 : 50
1904 (48-53) - 25
1995 ' 15 <40 27
1996 - - 27
' Provisicnal.

2 Established autonomously by Canada in 1993-94 and
NAFO Fisherles Commission in 1995-96.
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Data: CPUE data were available from otter trawl fishery in
Canadian zone and Portuguese otter tfrawl fishery in the
Regulatory Area of Div. 3LN. Abundance and biomass
indices were available from research vessel surveys of
Canada, EU and Russia. No data available for Div. 2GH.

=Assessment; Analytical assessmenis are considered
unacceptable until migratory patterns and stock structure
are more fully understood.

Fishing Mortality: Not precisely known but believed o be
above sustainable levels during 1990-84. Substantially
lower in 1995 as a result of significant reductions in
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fighing .effort,

Recruifment.  The 1890 and 1821 year-classes were
estimated io be better than average in both the 1994 and
1995 assessments. No new data were available in the
current assessment to further confirm this view. Early
indications from survey data suggest that the 1992, 1993
and 1994 year-classes may also be above average
abundance. However, additional estimates at older ages
are necessary to establishing confidence in these
observations.
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State of the Stock: In its 1994 and 1995 assessmants,
the Council concluded that the fishery has been, in recent
years, exploiting this stock well above levels which may
be considered sustainable. Available stock indicators in
the current assessment (survey results and catch rates in
commercial fisheries) also suggested a significant decline
in stock size since the late-1980s up to 1995, particularly
among the clder age groups (10+}. Improved recruitment
Is Indicated for all year-classes from 1980 to 1994,

Recommendation; The Council s unable to advise on a
specific level of TAC for 1897, However, this TAC should
not exceed the current level until it is clear that the
fishable stock is increasing at that catch level. With the
substantial reduction in F experienced in 1935 and
anticipated in 19968 combined with improved recruitment
prospects, this stock should show signs of recovery aver
tha next couple of years.

The Council reiterates its concern 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 over
exploitation. It is noted alsc that such exploitation results
in foregoing much potential yield. The Council again
recommends that measures be considerad to reduce, as
much as possible, the exploitation of juvenile Greenland
halibut.

Sources of Information: SCR Doc. 96/8, 33, 34, 35, 39,
54,72, 73; SCS Doc. 86/3, 12, 13.
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Ongoing Requests for Management Advice by the Fisheries Commission

The following are the responses to these ongoing requests by the Fisherles Commission:

i) Stock Separation of Cod in Div. 2J+3KL and Proportion of Biomass of the Cod Stock

in the Regulatoty Area (SCR Doc. 96/65)

The Scientific Council was again requested to: prqvide information, if available, 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 possibie of the proportion ifkely 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 Regulalory Area.

have implications cn how this stock is managed in the future.

Estimates of the proportion of the cod biomass in Div. 3L in the Regulatory area were
updated to include the 1995 research vessel survey data. The rasults from autumn surveys
, showed bhiomass in 1994 in the Regulatory Area (9.7%) to be the highest in the tims series.
i The 1895 spring survey estimate was 26.2% down from the 1994 estimate of 63% 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:

The stock separation issue has been raviewed previously (NAFO Sci. Coun. Rep., 1986)
and it wag then concluded that it was appropriate to assess cod in Div. 2J, 3K and 3L as
a single stock complex. There is currently no additional information to change this
conclusion, The general issue of stock definition Is being addressed by research using a
suite of genetic technigues (nuclear DNA gene probes). To date this work has been able
to define distinct north-south differences within the Div. 2J+3KL stock complex. Work
continues with goals cf ideniifying inshore or bay stocks and cther distinet populations in
the offshare’if they exist. The ability to identify distinct elements of the stock complex may

Range of propoertions of

Season RV Years RV Div. 3L bicmass cccurring Average
survey survey in the Regulatory Area procportion
conducted cenducted (1995 value in brackets) (%)
Winter 1985-86 23.8-26.8 25.3
Spring 1977-95 0.4-63.1 (26.2) 11.2
Autumn 1981-85 0.5-97 { 1.6} 3.4

The proportions observed are estimates for the months in which the surveys were
conducted and may not represent distributions in non-surveyed manths. Although only two
winter surveys have been conducted, the proportion of bicmass 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 {24, 3K and 3L) by Canada
from 1981 to 1995, showed that the propertion of the cod stock 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% 1o a high ¢f 1.52% but has increased
in recent years t0 5.17% in 1993 and was 4.4% in 1994. In 1995, the stock was still at an
exiremely low level. The average treakdown of biomass by Division was as follows:

Mean relative proportion of

Div. 2J and 3KL biomass {%) 1995 Autumn
Division 1981-95 %
24 . 30 23
3K 34 38

3L 38 38
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Survey data indicated that the croportion of total stock biomass oceurring in the Regulatory
Area was less than 10% in winter and less than 5% on average in spring and autumn.

Age compositions derived from spring and autumnn surveys in Div, 3L indicated that for
most years there was a higher proportion 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 cceurred in Div. 3L inside the 200-mile fishing zone.

Interrelation between seals and commercial fish stocks

The Scientific Council, at its September 1985 Meeting, established an ad hoc Working
Group for thai meeting alone, to undertake matters related to the request from the Fisheries
Commission on seal-fish interactions. The Working Group dealt particulary with informaticn
and recommendations arising from the September 1995 Joint NAFQ/ICES Symposium on
"The Role of Marine Mammals in the Ecosystem”. A review of consumption cf fish by seals,
interacticns between seals and commercial fish stocks, and assessment of effects an the
seal stock of recent environmental changes or changes in food supply was presented o
the Scientific Council for consideration. The results were presented to the Fisheries
Commissicn in response {0 its request,

No new data were availabie for review at the current meeting, however, the Council
recommended that any new information, particularly with respect to food consumption of
seals and the fish-seal interactions should be made available to the Scientific Council for
consideration at its June 1997 Meeting.

Coordinated research on Greenland halibut

At its 1995 September Meeting {(NAFO Sci. Coun. Rep., 1995, pages 148-149) the
Scientific Council developed a comprehensive proposal for a synoptic survey for Greeniand
halibut from Davis Strait to the Flemish Cap. it was recognized that to carry out such a
program would require considerable commitment in time, vessel support and funding.
While the concept of a synoptic survey has not been advanced since September 1995
there have been several steps taken to deal with certain shortcomings regarding the limited
survey coverage for Greenland halibut. During 1996 the foliowing new surveys have been
conducted or planned:

1) Two stratified-random groundfish surveys primarily directed for Greenland halibut
were conducted in winter and spring respectively by Russia in the NAFOC
Regulatory Area.

2) A stratified-random survey by Japan in NAFO Div. 2GH during summer directed
towards Greenland halibut.

3) A stratified-random survey by Canada in Div. 2GH cirected tcwards groundfish
and shellfish.

4) Canadian autumn survays for groundfish and shellfish in Div. 2d and 3KLNO will
he expanded to cover depths to 1 500 m from the current 1 000 m in Div. 2J and
3K and 730 m in Div. 3LNO. In addition, the survey will be extended to cover Div.
3M. )

5) The Japan-Greenland survey series in Subarea 1 for Greenland halibut was
discontinued after the 1995 survey, however, a new survey series by Greenland
wilt begin in 1996 using the newly acquired research vessel in Greenland.

6) A specia! longline survey by EU was conducted in the Regulatory Area in 1996
to depths of 3 000 m, in order 1o determine the bathymetric limits of Greenland
halibut.

7 The EU-Spain stratified-random survey, Div. 3NQ, initiated in 1295 has been

expanded fo depths of 1 100 m in 1986 from 730 m in 1095,
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TAC for Greenland halibut in Subarea 2 + Div. 3K and Div. 3LMNO

During its mesting in September 1995, the Council reviewad all available information an

distribution and abundance of Greenland halibut (MNAFO Sci. Coun. Rep., 1995, page 147) |

in order tc address this same requesi. It was then concluded that due to very limited
survey coverage throughout the stock management area, a comprehensive abundance
distribution map could not be constructed and as a result, the Scientific Council could not
determine proportional stock composition among the areas in questicn. No new data were
available in advance of this June 1996 Meeting to provide an adequate response to this
question. The Counci! reiterated that until survey coverage is exténded throughout the
range of the management area a precise estimate cf proportional distribution will not be
available.

Further measures to protect juvenile fish of regulated species, €.g. area/seasonal
closures (SCR Doc. 96/63)

Scientific Council reviewed information on the distribution of yellowtail flounder, cod and:

American plaice in Div. 3NO from Canadian trawlers during 1985-83, and from research
vessel surveys during 1986-04. Some new data from surveys on the distribution of yellowtail
flounder was discussed, as well as a summary of previous information on cod and
American plaice. The fishery data showed changes in fleet behaviour over the time period
and indicated areas of overlap in the fisheries for all three species. Survey data indicated
that the combined distribution of juvenile yellowtail flounder, American plaice, and cecd
covers much of the Regulatory Area in Div. 3NO. These data, which focused on yeliowtail
flounder, also indicated areas where yellowtail juveniles are concentrated in nursery
grounds along with adult fish, This overlap of juveniles and adults in the Regulatory Area,
which has been identified for this stock many times in the past, has been fished in the past
by fleets using gmall meshed trawls, resulting in excessive catches of juvenile fish.
Although adult yellowtail flounder are mixed with juveniles in the nursery grounds straddling
the NAFO Regulatory Area, in Div. 3NQ, there is a much larger stock area, primarily inside
the 200-mile limit, where relatively few juvenile yellowtail flounder occur. This is nct the case
for American plaice, where juveniles co-occur with aduits over wide areas of the Grand
Bank.

The Council discussed the idea of a closed area to protect juvenils fish. A species such
as yellowtall flounder, with a single, well-defined nursery area should benefit from a closed
area through enhanced juvenile survival, resulting in a probable increase in the outfiow of
adults to the fishable stock. it was concluded that if such a measure were to be successful,
it would have to be a year-round closure 1o all gears likely to catch juveniles of that
species, as seasonal or fleet-specific closures have generally not been successful in other
areas. A sufficiently large closed area would also offer protection 1o othar species, although
some fisheries would be impacted more than others, depending on the boundaries of the
area.

More traditional measures such as effort (catch) restrictions, mesh size regulations, and
improved selectivity of fishing gear can also contribute to the protecticn of juveniles of
regulated species. However, the Council noted that these measures have not been fully
successful in the past in centrolling fisheries in this area, due to the lack of enforcement.
It is hoped that recent initialives such as the Observer Program, and enforcement against
effort by non-Contracting Parties on the Nose and Tait of the Bank will be more successful
in regulating fisheries. A closed area, if implemented, would nct replace cther managemerit
measures for affected fishaties, but it could be consigared in conjunction with these
measures.

Scientific Council recognized that at present it is unable to quantify the effects of closing
an area 1o fishing. However, some of the benefits cf a closed area would be to act as a
natural refuge and to increase juvenile survival by ensuring that more of these fish survive
the harvesting process. A closed area would require a precise definition of the species to
be protected, careful definition of the boundaries with regard to species distribution, and
a thorough understanding of the fisheries which would te affected.

At present, fisheries for cad, yellowtail ﬂbunder, American plaice and some other species
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on the Grand Bank are under moratoria, meaning that no fishing effort for these species
would be displaced immediately by implementing a closed area on the Grand Bank.
However, when these moratoria are ended, the effects on some fleets could be
considerable if a closed area is instituted. Scientific Council, recognizing both the potential
benefits, as well as the consequences to fishing fleets of closed areas, recommended that
further work be carried out on the topic of closed areas. Such work should focus on further
definition of the distribution of cod and American plaice on the Grand Bank, as well as on
guantifying potential benefits to fish stocks and impacts on fishing fleets.

Optimum minimum fish sizes (SCR Doc. 96/60)

The Council examined information on yisld and spawning stock biomass per-recruit for the
stock of American plaice (Hippogiossoides platessoides! in Div. 3LNO with a view to
specifying an optimal size at first capture (SCR Doc. 96/60). The analysis presented,
indicated that significant gains, in terms of maximum vield-per-recruit, can not be realised
by restricting the size of first entry into the fishery due to the flat-topped nature of the yield-
per-recruit curve, However, the analysis was conducted using input parameters for
combined sexes, and due to uncertainty in scme input parameters, namely naiural mortality
rates and different growth coefficients for each sex, the Council was unable to determine
conclusively whether this was in fact the case.

The analysis also indicated that significant gains in spawning stock biomass-per-recruit
could be achieved through an increase in size at first capture. The Council therefore
considered whether an alternative management objective relating to a safe level of
spawning-stock biomass-per-recruit would be appropriate for this siock. However, the time-
series of data on spawning stock size and recruitment currently available, is insufficient to
define a stock recruitment relationship. The Council concluded that at present, it was not
pessible to identify a safe tevel of spawning stock size.

The analysis also compared exploitation levels in the mast recent period of the fishery
(1982-81) with those cbserved between 1975 and 1984, The results indicated that at the
exploitation level observed in the 1988-81 period, codend mesh size for trawls, would have
to be significantly increased to achieve a leval of spawning stock biomass-ger-recruit
equivalent to that achievable at the expicitation level observed before the expansion of the
fishery into the Regulatory Area in 1985, However, these results may exaggerate the
differences between the two time periods since no account of discarded catch was
considered in deriving the exploitation patterns used, especially that for the eatlier time
pericd. The analysis also assumed 100% survival of fish that escape through the meshes.

The Council therefore concluded that at present, it was unable to specify an optimal
minimum size for American plaice in Div, 3LNO.

a) Advice for TACs for 1997, and Other Management Measures

For stocks within the 200-mile fishery zong 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 which address these particular stocks.

The Councit agreed to conduct the assessments on northern shrimp in Subareas 0+1 and Denmark
Strait at a Council meeting during 15-18 November 1998,
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The Council was requested by Canada lo review the status of the cod stock in Divisions 2J+3KL and to provide
estimates of the current size of the fotal spawning stock biaomass, together with a description of recent trends. The

response s as folfows:

Cod in Divisions 2J, 3K and 3L

Background: Cod in these Divisions are considered
a single stock complex. However, genetic and tagging
data suggest the existence of relatively discrete sub-
components. Exiensive migrations occur, particularly
between the inshore and the offshore. Scme fish
overwinter inshore. The relaticnship between inshore
and cffshore fish is poorly understeod.

Fishery and Catches: The rapid decline in the
resource In the 1990s fed to reduced TACs and
eventually to a moratorium on commercial fishing in
1992. Seme non-commercial fishing was permitted in
1993 and 1934 but not in 1935,

Cateh’ TAC ('000 tons)
{"000 tons) Recommended Agreed
1693 11 0 0
1604 1.8 0 0
1905 0.3 0 0
1996 - G 0
! Provisional.
1000 T T T T T T T T T T T T T
I ——— Inshore ]
BUOT —&— Offshore | |
= I . Total 1
g 600 . TAC
_8 L
3 L
._g 400 —
a [
200
0" L )
1950 1880 1970 1980 1930 2000

Year

Data: 18 SCR documents addressing varicus aspects
of the stock ferm the basis for this assessment.

Assessment. Stock status was estimated based on
survey abundance indices and bioclogical data.

Fishing Mortality. Multiplicative model analyses of the
autumn Canadian groundfish survey numbers-at-age

data indicate that total mortality reached a peak of 1.5

on the 1887 cohort. The portion attributable to fishing
mortality is uncertain but probably high. Subseguent
cohorts have benefited from the imposition of the
meratorium in 1992, Analyses of tagging data showed
different selectivities among gear and changes over
time in the case of some gear.

Recruitment. Multiplicative mode! analyses of the

~autumn Canadian groundfish numbers-at-age data

indicate that all recent year-classes have been
extremely weak. There is some uncertainty regarding
the relative strength of the 1986 and 1987 year-
classes which appeared strong at younger ages but
subsequently were in low abundance in the surveys.
A variety of indices in addition to the autumn survey
were examined, including pelagic juvenile surveys,
coastal bottom seine surveys and demersal juvenile
surveys. The ability of these indices to distinguish
between strong and weak year-classes has not yet
been determined. -

Biomass: Autumn research vessel bottom trawl survey
indices of biomass and abundance have indicated
severe declines in recent years and the 1995 estimate
is again extremely low, although not directly
comparable 1o previous estimates because of a
change in gear. Virtually no fish older than age 7
have been found in the surveys after 1892, The only
aggregation of cod that was studied in 1995 was in
Smith Sound, Trinity Bay, Newfoundland, estimated by
hydroacsustics to be 17 000 tons. These fish were in
spawning condition,
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State of the Stock: The stock remains at a very low
level, probably in the order of 1% of that in the early-
1980s. The stock also consists mainly of young fish.

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

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

- The declining trend in weight and condition of cod
which began in the late-1980s appears to have
been reversed in the most recent years.
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- Since about 1990, the average age at first maturity
has declined, possibly a response to population
declines.

- Ocean conditions are moderating relative to the
cold early-1990s. This may be beneficial to biotic
factors such as growth rates.

Sources of information: SCR Doc. 96/2, 19, 20, 21,
22,23, 40, 42, 43, 44, 45,47, 48, 52, 56, 57, &9,
62,

SC 5-19 Jun
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Roundnose Grenadier in Subareas 2 and 3

Background;” Roundnose grenadier are found
throughout Subareas 2 and 3 although the request for
advice applies only tc that portion of the resource
lying within Canada's 200-mile sconomic zone. It is
believed that only ong stock occupies the entire area
including the Regulatory Area although there are
different areas of concentration.

Fishery and Catches: Befcre the extension of
jurisdiction by Canada, catches averaged about
26 000 tons, but have only averaged about 4 000 tons
since then. The reported catch for 1995 was only 59
tons. -Although the traditional fishery was inside the
Canadian zone, catches in recent years have primarily
been from the Regulatory area. In this area, roundncse
grenadier are taken as by-calch in the Greenland
halibut fishery.

Catch' ) TAC?
('00Q tons) {'000 tons)
1993 4 11
1904 3 3
1905 + 3
1906 1
' Provisional,

2 Canadian Zone only.

T B B S S o o e N R

Catch

«  TAC (1994 Onward
Canadian zone only}

70

60

50

40

Catch/TAC ('000 tons}
N T PR ST T ST A

T T T T T [ IA T[T T I T T
L1

0
1965 1970 1975 1980 1985 1990 1935 2000
Year

Data: There were nc recent commercial data available
from the fishery inside the Canadian Zone or the
Regulatory Area except catch information, Survey data
from Canadian deepwater surveys to Div. 3KLMN were
available for 1991, 1894 and 1995, and were reviewed
by Scientific Council in 1985. No more recent data
were available. :
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Assessment:

Biomass: Cannot be determined.

State of the Stock: Not possible 1o evaluate.
Recommendation: There are no new data available,
and therefore Scientific Council is unable to provide

any advice for this stock.

Sources of Information: SCR Doc. 96/12, 34, 39, 54,
69; SCS Doc. 96/12, 13.




Silver Hake in Divisions 4V, 4W and 4X

Background: Silver hake in these Divisions are found
in deep, warmer waters cf the central Scotian Shelf,

generally off the centinental siope and in deep basins. -

This stock is considered tc be separate from those of
the Georges Bank and Gulf of Maine areas,

Fishery and Catches: The 1995 caich was
substantially below the TAC due to reduced effort and
allecations to parties which did not participate in the
fishery. In 1995 Canada continued the regulatory
changes implemented in 1994 to minimize cod,
haddock, and pollock by-catches - the Small Mesh
Gear Line was repositioned 1o restrict fishing to water
deeper than 190 m {although with some exemptions),
and use of a separator grate in codends was
mandatory. A Canadian small boat fishery caught 300
tons in 1995, and is experiencing good success in
1996, fishing in experimental small mesh areas in
Emerald and LaHave Basins.

Catch TAC Projected catch
('C00 tons) Set (‘000 tons) atF,, (‘000 tons)
1993 2g 8g? 75
1994 g’ 30 51 (40)°
1995 18 80 79 (59)°
1996 18* 60 64
" Provisicnal.

? Includes additional 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, effort and sampling data were collected
from the commercial fishery by Canadian cbservers.
Abundance and biomass by age were derived from
the Canadian July Div. 4VWX research vessel survey.
An estimate of the 1995 year-class strength was
obtained from the October Canada/Russia O-group
survey.
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_Assessment. Catch-at-age from 1979 o 1995 were

included in a bias correcting formulation of ADAPT
using research vessel surveys (O-group and July
survey for ages 1+) and age disaggregated non-
standardized CPUE as tuning indices.

Fishing Mortality. Average F for ages 3-5 (the main
age groups in the fishery) was estimated to be 0.2 in
1995,

1.5

P IR T T R T

F (average age 3-5)

0.5

Lant S S R N s S B B B B
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1978 1980 1982 1584 1G8E 1888 1990 18982 1684 1096
Year

Recruitment. The 1995 vear-class is estimated from
the juvenile survey 1o be 1.28 billion fish. The strength
of the 1994 year-class was estimated from the July
survey as 1.10 billion, but this was averaged with the
1994 estimate for the O-group survey of 0.78 billion,
reflecting a conservative approach. The average of
the two estimates was 0.9 billion fish. Both the 1994
and 1995 year-classes are thought to be above the 10
year geometric mean of 0.8 billion from SPA.
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Mean Weights-at-age: Commaercial mean weight-at-
age has dropped sharply since 1992 but appears to
have stabilized at lowar levels in 1295, Projections
were based on an average mean waight-at-age for the
most recent three years (1993-95) only, as the year-
classes presently observed to be small at age are
expected to remain small at age throughout their
lifespan.
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Biomass: Total fishable biomass (peginning of year
age 3+) showed a declining trend from 1984 to 1992,
but has increased in more recent years,

n
o
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sol ]
a0l ]
20l ]

ol 1w b
1978 1980 1982 1984 1986 1988 1980 1992 1964 1996

Beginning of year age 3+ Biomass

Year
Forecast:
Option Basis - Predicted catch {1997}
Fy, =070 49 000

State of the Stock: Estimates cf fishing mortality in
1994 and 1995 were well below the Fy, level. Survey
estimates of numbers and biomass have shown an
increase, while the reductions in weights-at-age noted
since 1992 have stabllized. Strangths of the incoming
1994 and 1995 year-classes are estmated to be
above average, and fishable biomass has increased
since 1992. Basecd cn these factors, the stock
appears to be rebuilding.

Recommendation: For silver hake in Div. 4VWX, the
catch at a target fishing level of Fy; in 1997 is
projected to be about 50 000 tons.

Special Comments: A retrospective pattern where F
was underestimated and numbers overestimated was
present in the results of the population analysis. The
degree of overestimation of numbers ranged betwesn
10 and 30%, with a tendency to increase with age.
Numbers from the population analysis were adjusted,
on an age-by-age basis, for prcjection purposes.
Similar adjustments for retrospective patterns were
mads in the 1993 and 1994 assessments (see special
comments, NAFO Sci. Coun. Rep., 1993, pg. 153 and
NAFC Sci. Coun. Rep., 1894, pg. 31). In 1995 the
retrospective pattern exhibited was irregular, and no
correction was made.

It was noted in particular that recent regulalory
changes may be causing commercial catch rates to
underestimate present stock abundance, in which
case the calculated- catch at F,, would be an
underestimate. The Scientific Council agreed that this
" issue would be thoroughly evaluated at the 1987 June

Mesting. The Council alsc agreed that the use of
survey length-weight relationships for calculating
commercial mean weights-at-age be investigated for
potentiai effects of variation in spawning time,

Sources of Information; SCR Doc. 96/1, 3, 17, 78;
SCS Doc. 96/3.




Greenland halibut in Subarea 0 + Divisions
1B-1F

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

Fishery and Catches: Due to increase in offshcre
effort, catches increased abruptly from 2 C00 tons in
1989 to 16 000 tons in 1990 and have remained above
16 000 tons since.

Catch’ TAC {'000 tons)
(’000 tons) Recommendead Autonomous
1993 13
1994 11
1995 11 11 11
1996 - 11 11
! Provisicnal
3 T e e
F . TAC ]
30| —a—— Oiffshore _
— L | —&— Inshore(Div. 1A) E
525:_ chre b bbb _:
o C ]
o N 4
2 eoF ]
& F N
£ 1s- -
£ L 4
B - 4
E
n:‘u....w.”l....l... s ki Lt
1960 1865 1970 1975 1680 1985 1990 1995 2000
Year
Data: Catch-at-age data were available for

assessment. Standardized and unstandardized catch
rales, biomass estimates and recruitment data were
available from (1A) 1B-1D.

Assessment. No analylical assessment could be
perfcrmed. Standardized catch rates increased to a
level siightly below the average of the years 1988-94.

Fishing Mortality. Level not known.
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Recruftment. Recruitment seems to be stable and it is
anticipated that the good 1991 year-class will enter the
trawf fishery in 1996 and 1997,

Biomass:
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State of the Stock: The decline in the stock observed
in the previous years has stopped and the stock
seems to have stabilized at a lower level compared to
the late-1980s and early-1990s.

Recommendation: TAC in 1997 shculd not
exceed 11 000 tons for Subarea O + Divisicns
1BCDEF.

Special Comments: The possibility of the existence
of an isclated inshore population in Cumberland
Sound (Div. OB) is under investigation,

Sources of Information;
SCS Doc. 96/3, 9, 11, 13.

SCR Doc.96/14, 29, 36;
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Roundnose Grenadier in Subareas 0 + 1

Background: The roundncse grenadisr 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 1286 that covered both SA O
and 1 showed that 30% of the tiomass was found in
SA 1.

Fishery and Catches: Recommended TACs have
been at 8 000 tons in the period 1977-1986. The
advice for 1996 was that the catches should be
restricted t© by-catches in fisheries targsting other
species. There has been no directed fishery for this
stock since 1978,

Catch' TAC TAC

('00C tons) Recommended  Autonomous®
1993 02 8.0
1994 0.0 8.0
1995 0.3 8.0 5.5
1296 0 3.4
! Provisional

? Set by Greenland for SA 1

18 T T T

[ Catch ]
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Data: Biomass estimates from surveys in Div. 1CD
during the period 1987-95 were the only available time
series. Estimated biomass has declined from 40 000
tons in 1992 to 3 000 tons in 1894, but increased to
7 000 tons in 1995,

Assessment; No analytical assessment could be
performed.

Fishing Mortality: Explcitation level considered to be
low in recent years.

Biomass:

50 T T T T T T T T
[ e ]
s0l -
g [ Data from Div. 1CD only. ]
§ a0l ]
= ]
& sof- 4
= ]
a [ -
m L ]
1ol ]
0 I s | . | . 1 . | ]

1987 1989 1991 1983 1995
Year

No rouncnose 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 o
be at a very low level. The reascn for the changes in
the stock is not known,

Recommendation: There shcould be nc directed
fishing for roundnose grenadier in 1997. Catches
should be restricted to by-catches in fisheries
targeting other species.

Sources of Information: SCR Dec. 36/29; SCS Dec.
96/3, 95/9 95/13.




Redfish in Subarea 1

Background: There ars twc species of commarcial
importance in Subarea 1 golden redfish (Sebastes
marinus L.) and deep sea redfish (Sebastes mentelia
Travin). These twc species are mixed in the catch
statistics. Relations o other north Atlantic redfish
stocks are unclear.

Fishery and Catches: During the last decade, redfish
were taken mainly as by-catch in the trawl fisheries for
cod and shrimp. No data to estimate the contributions
of golden and deep sea redfish to the total catches
are avallable. Catch figures do not include the weight
of substantial numbers of small redfish discarded by
the trawl fisheries directed to shrimp and cod. The
1394 by-catch in the shrimp fishery was estimated to
be 4 200 tons representing about 180 millicn redfish.

Catch’ TAC TAC
(‘000 tons) Recommended Autcnomous
1993 0.8 +# 19
1904 1 +2 19
1995 09 o] 19
1998 - 0] 19
! Provisional,

¥ No TAC recommended, catches should be limited to by-
cateh
and kept at lowest possible level.
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Data; Between 1962-90 the mean fish size in the
commercial catches of golden redfish decreased by
about 10 cm, the biggest reduction occurred in the
late-1980s. Length frequencies derived from
commercial by-catch revealed that the shrimp trawl
selects all fish sizes <20 ¢m representing the present
size composition of the stocks. Recent stock
abundance, biomass and length structure were
derived from annual groundfish surveys.

Assessment: No analytical assessment was possible.
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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 resuits revealed dramatic declines in
survey abundance and biomass indices of gelden and
deep sea redfish (217 cm) to an extremely low lavel.
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State’ of the Stock: Both stocks are considered
severely depleted. Short term recovery is very uniikely.
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Recommendation: No directed fishery should occur
until the stocks have recovered substantially.

Special Comments: Long-term recovery of golden
and deep sea redfish stocks in Subarea 1 from their
severely depleted status depends on future
recruitment. Any catches will reduce the probability of
this event. Concern is expressed about the continuing
recruitment failure. Considering the unknown impact of
the estimated catches taken by the shrimp fishery,
data collection on guantity and size composition ¢f the
Subarea 1 redfish by-caiches taken by the shrimp
fishery should be continued.

Sources of Information: SCR Doc. 96/4, 6, 29, 36;
SCS Doc. 96/ 4, 9, 13.
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Greenland Halibut in Division 1A

Background: The population cccurs inshore in Div.
1A, and is considered to be recruited from the nurgery
grounds south-southwest of Diske island and in the
Disko Bay. Mature individuals do not contricute back
to the spawning grounds. No TACs have been estab-
lished for this population.

Fishery and Catches: The fishery is mainly conducted
with longlines and to a varying degrsee gilinets. Effort
has increased in llulissat and Uummannag, and
decreased in Upernavik.

20 .

T —T
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o
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Ly iy
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=
T
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o i L | : { 1 1 L

1986 1988 1990 1992 1994 1996
Year

Catches' TAC-96°

(‘000 tons) 1993 1904 1995 Recomm.,

llulissat 54 5.2 7.4 -

Uummannag 3.9 4,0 7.2 -

Upermavik 38 4.8 3.3 -

Total 1A 181 14.0 17.9 -

' Provisional,

? No TAC advised.

Data: Catch-at-age data were available for years
1988-95 at llulissat, and for most years in this period
at Uummannaq and Upernavik. Data on mean length
in ccmmercial catches, on weight categories in
landings and by-catches in shrimp fishery were avail-
able. A recruitment index for age 1 were availabie
from shrimp trawl survey. Catch rates and mean length
were available from inshore longline survey.

Assessment: The recent level of fishing mortality
could not be estimated. Indications of overfishing at
llulissat and Uummannag were suggested by analysis
of mean length and weight categories in commercial
fishery.

Recruitment. The level of recruits at age 1 offshore,
has decreased since the large 1991 year-class, butis
above the level in the late-1280s. In Disko Bay the
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level variates considerably,
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State of the Stock: There were no signs of collapse
of age-structure. However the stock at llulissat and
Uummannag appeared to be growth overfished.

Recommendation; Separate TACs should be con-
sidered for each of the three inshore areas.

Special Comments: Because the stock is dependent
of recruitment from Davis Strait exploitation of the
spawning stock and by-caiches taken in shrimp
fishery, should be taken into acceunt managing the
fishery in the fjords.

Sources of Information: SCR. Doc. 96/14, 36, 67, 68;
SCS Doc. 96/9.
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Other Finfish in Subarea 1

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

Fishery and Catches: Total combined annual catches
of these species varied around 3 500 tons {mainly
Green-land cod) during the 1ast 10 years. They were
taken by offshore trawl fisheries directed to shrimp,
cod, redfish and Greenland halibut, by longliners
operating toth inshore and offshore and by pound net
and gillnet fisheries in inshore .areas only. The
estimated by-catch from the shrimp fishery in 1994
was low.

Data: Length frequencies for American plaice and
Atlantic wolffish derived from by-catches in the shrimp
fishery were available. These data indicated that the
shrimp trawl is capable of catching all predominant
fish sizes in the stocks of American plaice and Atlantic
wolffish., Assessments of recent stock abundance,
biomass, and length structure for American plaice,
Atlantic and spotted wolffishes, and starry skate were’
based on annual groundfish surveys conducted by
EU-Germany.

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

Recruitment. There are presently no indications of
strong recruitment in the stocks of American plaice,
Atlantic and spotted wolffishes and starry skate.,
Biomass indices: Incomplete survey coverage in 19895
{about 50%;.
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State of the Stock: The demersal stocks of American
plaice, Atlantic and spotted wolffish and starry skates
are severely depleted. Short-term recovery of these
stocks is very unlikely.




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

Special Comments: Recovery of the stocks of
American plaice, Attantic and spotted wolffishes and
starry skate in Subarea 1 from their severely depleted
status depends on future recruitment. Any catches will
reduce the probabllity of this event. Concern is
expressed about the continuing recruitment failure.
The possible impacts of the by-catches in the shrimp
fishery are still unknown. Data collection on quantity
and size composition of the by-catches by species
including discards in the shrimp fishery in Subarea 1
should be continued.

Sources of Information: SCR Doc. 96/4, 5, 29, 36;
SCS Doc. 96/4, 9, 13.
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by Special Requests for Management Advice on Fish and Invertebrate Stocks (note Annex 3, item
a) ‘ .
i) Responses to Request by Denmark {Greenland)

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

aj Affocation of TACs to appropriate Subareas (within Subareas 0 and 1).

b) Alfocation of TAC for Subarea 1 inshore areas.

c) Exchange program on Greenland halibut otoliths in order to calibrate the age
reading methods between readers from the different countries invoived in the
fishery.

d) The 1mpabr on the stock composition of different exploitation patterns in terms of

vield per recruit, long term sustainable yield and spawning stock biomass.

Concerning a), no new data were available since Div. OB was not surveyed in 1995; see
STACFIS report (Greenland halibut Subarea 0 + Div. 1B-1F) and NAFQ Scientific Councif
Reports, 1984, page 110. The possibility of the existence of an isclated inshore population
in Cumberland Sound (Div. OB) is under investigation.

Concerning ), 99% of the inshore catches in Subarea 1 are taken in Div. 1A inshore areas,
The Council recommended (report on Greenland halibut in Div. 1A), that separate TACs
be considered for each inshore area (llulissat, Uummannaqg and Upernavik} but could not
calculate approptiate levels. The stocks in liuiissat and Uummannag appear growth
overfished.

Concerning ¢), no new data were presentad during the meeting, but at present there is an
ongaing oiclitn exchange program involving most countries fishing Greenland halibut. The
results of the exchange program will be evaluated at a meeting on Greenland halibut
ageing in Iceland, November 1996 (See section on ICES/NAFC Greenland halibut Ageing
Workshop in the STACFIS report).

Concerning d), nc new data were presented during the meeting. An evaluation of different
exploitaticn patterns is strongly dependent on precise ageing. At the present therg is no
consensus on the age reading method among laboratories involved in ageing of Greenland
halibut, but progress on this problemn is expected at the meeting in [celand (see response
to ¢ above).

X. OTHER MATTERS
Hésponse to Special Request by Canada for Research Announcement Protocols

Canada, acknowledging that such requests weuld normally come from the Fisheries Commission, requested
the Scientific Council to provide information on research program design and procedures for advance
notification of planned research in the NAFO Regulatory Area.

Scientific Council recognized the value of advance notification of planned research activities directed towards
stocks and species of interest to Scientific Council but considered the information currently reported 1o
STACREC or the Secretariat is adequate for Scientific Council purpeses.

Scientific Council recognized that after completion of a survey, the amecunt of time required o process the
collected data and prepare final reports will vary among surveys and Contracting Parties depending on the
varicus priorities of the researchers involvea. Nonetheless, Scientific Council encourages Contracting Parties
to continue the past practice of reporting details of the research activities to the Scientific Council as soon
as possible, preferably during the next June meeting.
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2, Participation in Symposium on Fish Otolith Research

The Council was informed that the Institute of Marine Research of the Ministry of Fisheries, Norway, as the
host of the "Second International Sympaosium on Fish Otclith Research and Application’, Bergen, Norway, 20-
25 June 1898, had invited the Scientific Council to co-spensor the event. The Council reviewed the meeting
background and obiectives received from Norway, and agreed to co-spenser the Symposium. The Councll
requested the Secretariat to initiate contact with the organizers to proceed further.

3. Review of STACPUB Membership

Upon the request of the Executive Committee, the Council requested STACPUB to consider its membership
taking into account the many recent new NAFO Contracting Parties and the additional workload on
publicaticns. The Council noted that STACPUB saw no reascn to change its membership for the present.

Xl. ADOPTION OF REPORTS AND RECOMMENDATIREONS

At its concluding session on 19 June 1996, the Council received summary presentations by the Chair of each
Standing Committee. The Council then considered and adopted the reporis of STACFEN, STACFIS, STACREC and
STACPUB noting that minor editarial changes would be done as appropriate before the reports weare issued as
Appendices tc the Council Report.

Xll. ADOPTION OF SCIENTIFIC COUNCIL REPORT

Al its concluding session on 19 June 1996, the Council considered the draft report of this meeting and this
Report of the Scientific Council was adopted on the understanding that the Chairman of the Council will make the
minor editorial changes as appropriate, with the Assistant Executive Secretary.

Xill. ADJOURNMENT

The Chairman thanked members of the Council for their hard work during the meetings especially the
Designated Experts and the Chairmen of the Standing Committees (M. Stein, W. B. Brodie, D. Power and H. P.
Cornus). He further thanked the Secretariat for continued help and effort and, in particular, the Assistant Executive
Secretary who coordinated the Secretariat work and acted as rapporteur to the Scientific Council. He offered his
congratulations 1o the newly elected STACFEN and STACFIS Chairmen who will take up their new duties at the end
of the Annual Meeting in September 1996. There being no further business, he wished everyone a safe journey home
and closed the meseting.
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APPENDIX |. REPORT OF THE STANDING COMMITTEE ON FISHERIES ENVIRONMENT (STACFEN)

Chairman: M. Stein Rapporteur: K. Drinkwater

The Committee met at the Keddy’'s Dartmouth Inn at @ Braemar Drive, Dartmouth, Nova Scotia, Canada, on

6 and 14 June 1988, io consider environment-related topics and report on various matters referred to it by the
Scientfic Council. Scientists attended from Canada, Denmark (in respect of Faroe Islands and Greenland), European
Union, Jagan, Russia and the United States.

The Committee reviewed the following documents: SCR Doc. 96/1, 4, 11, 13, 15, 18, 24, 25, 26; SCS Doc.

96/3 (Parts | and 11}, 4, 10 and 11 (Parts | and Il).

1.

Chairman’s_ Introduction
The Chairman welcomed the members to the annual June Meeting of STACFEN.
Invited Lecture

The Chairman informed the Committee that a memc by the Executive Secretary of NAFO, Dr. L. Chepel, was
sent to all Contracting Partieg encouraging more envircnmentally-related and environment-fish interaction
papers for STACFEN. The Chairman hoped that the membpers would heed the agvice.

He then mentionad that the Russian/German Data Evaluation Project which began last year has resulted in
three Workshops to date (further dstails are provided below), and that an article describing this work will
appear in an upcoming issue of the NAFO newsletter,

The Chairman announced that thé scheduled invited lecture by Dr. Mojib Latif from the Max-Planck Institut
flr Meteorclogie, Hamburg, entitled "A mechanism for decadal climate variakility" was cancelled. Dr. Latif
was unable to attend due ¢ health reascns.

Review of Environmental Conditions

a) Marine Environmental Data Service {(MEDS) Report for 1995 (SCR Doc. 96/13)
The inventory of oceanographic data obtained by MEDS during 1995 was presented.
i) ' Hydrographic Data Collected in 1995

Data from 4 846 oceanographic stations collected in the NAFO area were sant directly to
MEDS in 1995, of which 1 821 have been archived and the remainder are awaiting to be
archived.

An additional 4 476 stations were received through 1GOSS (Integrated Global Ocean
Service System). Data known to have been collected during 1995, but which have not yet
been received by MEDS, includes stations off West Greeniand occupied by Danish
scientists. The number of stations for which MEDS has received data directly was
increased by over a factor of 5 from those cbtained in 1994 but the number of stations
cbtained through 1GOSS decreased by approximately 1 100.

i) Historical Hydrographic Data Holdings
Data from 31 794 oceanographic stations collected prior to 1995 were obtained during the
year, up by a factor of 6 over last year. The majority ware due 0 a reprocessing and
submission of the entire temperature and salinity dataset from the Bedford Institute of
Oceanography, Dartmouth, Nova Scotia. ‘

i) Drift-buoy Data
A total of 113 drift-buoy tracks were received by MEDS during 1925 representing over 320

“ buoy months. The total number of buoys was an increase of 25 over 1894 and the number
of buoy months was more than twice that recorded.
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iv)

i)
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Wave Data

Over 116 700 wave spectra were processed in 1995, mostly from the permanent network
of moored wave buoys in the area. This represented an increase of over 26 000 compared
to 1994,

Current Meter Data

STACFEN was informed that MEDS does not at present archive current-meter data, but will
help scientists, upon request, to cbtain whatever data are presently available from the
archives held at the Bedford institute of Oceanography, Dartmouth, Nova Scotia.

Other Data Sources

It was brought to attention of the Commitiee that extensive data within the NAFQ ragion are

being collected within the Joint Global Ocean Flux Study (JGOFS) and the U.S. GLOBEC
Georges Bank Project. These data are available on the World Wide Web of the Internet.

Review of Environmental Studies in 1995

i)

Subareas 0 and 1 (SCR Doc 96/4, 15; SCS8 Doc. 96/4)

During the annual German (EU) groundfish survey (SCS Doc. 96/4), CTD measurements
were taken at 35 fishing stations and along the NAFO standard sections off West
Greenland (Cape Farewell and Cape Desolation}. In addition, vertical temperature profiles
to 750 m were taken in the eastern North Atlantic during trips to and from Greenland.

Monthly air temperature anomalies at three sites in Greenland and changes in the ice cover
in the northern North Atlantic were described (SCR Doc. 96/15). Extremely cold air
temperatures (monthly mean anomalies of up o -5K) were observed in winter off West
Greenland, conditions similar to winters of the early-1990s.

The mean annual air temperatures were near nommal, however, the cold winter
temperatures were offset by the warm conditions through much of the remainder of the
year. Above normal air temperatures began in April, persisted through most of the summer
and reached a maximum in November. The author emphasized that, although 1995

- showed relative warming compared to recent years, this did not yet signify a change in the

longer-term negative trend in air temperatures that has persisted over the last 30 years.
lce conditions were near normal off East Greenland and along the Labrador coast during
the first few months of 1925, although coverage was more extensive than normal in the
northeastern Labrador Sea area in the early spring. During the autumn of 1985, ice extent
off East Greenland and Baffin Island were near normal.  Temperature and salinity
measurements were observed during the autumn at standard sections off Cape Farewall,
Cape Desolution and Frederikshaab but, due to ship difficulties, no data were obtained
along the Fylia Bank Section. Colder-than-normal ocean temperaiures were observed in
the upper 200 m off Southwest Greenland, whereas in the Irminger layer (200-300 m)
temperatures appeared to have declined slightly while salinities had increased. Based on
previous studies which showed & negative relation between cod recruitment off West
Greenland and salinity of the Irminger water layer during the previous autumn, the high
salinities would suggest the likelihood of poor ced recruitment.

Variability in near-bottom temperatures collected during German groundfish surveys off
West Greenland from 1982 to 1995 were compared t© changes in demersal fish
assemblages and distribution {SCR Doc. 96/4). Temperature data were averaged by
geographic strata.

Trends in the near-bottom temperature in each of the strata were similar to the cold
conditions in 1983-84, warm conditions during 1985-86, but it was observed fo be
decreasing during 1987-89 and warming since then. Absolute temperatures differed
between strata, with deeper and southern strata generally being warmer. Correlation
analyses failed to find a relationship between cod distribution and temperature, but the
author did report that temperature did appear to influence growth rates and size of fish.




iii)
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Subareas 2 and 3 {SCR Doc. 96/16, 24, 26; SCS Doc. 96/11 {Part II})

During the annual fisheries surveys in the Newfoundland region, CTD data weare collected
on the southern Labrador Shelf, the northern Newfoundland Shelf, the Grand Banks and
off southern Newfoundiand (SCS Doc. 96/11, Partll). In addition, transect information were
collected over Hamilton Bank, off Bonavista Bay and along the Flemish Cap section. It was
aiso noted that the Neorthern Ced Science Program, which concluded in March, 1995,
resulted in approximately 250 publicaticns, many containing information on the physical
environment and its possible influence on fish stocks. The Committee was informed that
the final raport of the Northern Cod Science Pregram includes a list of these publications.
This report was made available 10 STACFEN members by the Director of the Northern Cod
Science Pregram.

Physical and biological data collected on the Labrador Sheif in September, 1985, were
used to examine an hypothesis proposed earlier, that nutrient fluxes from Hudson Strait
increase primary production on the northern Shelf and that a "conveyor-belt" food chain
develops as the community is transported southward by the mean circulation (SCR Doc.
96/18). This hypothesis was proposed to account for the greater abundance of fish on the
southern Labrador Shelf. [t suggests that the relative impertance of the larger plankton
should increase southward along the Shelf. The field studiss confirmed high nutrient levels
on the northern Labrador Shelf in summer and suggest that they are advected from
Hudson Strait. The high nutrient concentraticns enhance local plankton production.
However, nutrient, chiorophyil-a, plankton and biomass spectra distributions did not
support the idea that a developing focd chain is advected southward along the Shelf. A
local zooplankton population was found to reside on the northern Labrador Shelf to feed
upon the high phyteplankton biomass. High fish production on the southern Labrador Shelf
may be mere related to locat prey production thraugh upwelling processes near Hamilton
Bank.

Climate variability of the deep waters in the Labrador Sea were described {SCR Doc.
96/24). This work was carried out as part of the Russian/German Data Evaluation Project.

Temperature variance (in the order of 1K) in the bottcm water layer of the Labrador Sea
(3 500 m) was farger than that in the overlying layer occupied by North Atlantic Deep
water. The near bottorm waters, which also showed an increasing trend in salinities from
the 1960s to the mid-1970s, originated from the Denmark Strait Overflow. In the irminger
Atlantic Water (500-600 m} and the Labrador Sea water {1 200-1 500), strong coherenca
existed between events in those waters located on the slopes off West Greeniand and
Labrador, These depth layers also showed correlation maxima between temperature and
salinity compared to other depth levels.

Sea ice and oceanographic conditicns in the Newfoundland area during early-1996 were
described (SCR Doc. 96/26). Modarate air temperatures during the late-autumn of 1895
and the winter of 1996 resulted in below normal ice cover extent and concentration off the
easl coast of Labrador and Newfoundland, The warming trend that began during the
autumn of 1995 at Staticn 27, continued into the winter and spring of 1996. This
represented the first time in almost a decade that the near bottom temperatures were
above their long-term mean. Temperatures throughout much cf the water column over the
Grand Bank and along eastern Newfoundland were alsc above normal. The temperature
increase was attributed, in part, to reduced ice cover, i.e. the heat in recent years was
being used to melt ice and n 1995 it went into heating the water colurmnn.,

There was less Cold Intermediate Layer (CIL) waters cver the shelf and core temperatures
had increased. Matecorological, sea ice and oceanographic data during early-1996 all point
to moderating conditions relative to the cold conditions of the early-1990s.

Subareas 4, 5 and 6 (SCR Doc. 96/1, 11; SCS Doc. 96/3 (Parts | and [(), 10, 11 (Part 1))

Russian scientists reported that offshore of the Scotian Shelf, the SSTs were generally
above normal in 1995 while over the shelf they tended to be below normal (SCS Doc. 96/3,
Part I). They also noted that the boundary between the shelf and slope waters had shifted
northward. The Russian Research Reporl alse reported (SCS Doc. 96/3, Part I} that
meteorological data and SSTs were obtained in Divisions 6G and 6H.
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The Canadian Research Report (SCS Doc. 96/11, Part 1) noted that a joint study between
NOAA in the USA, Environment Canada and the Depariment of Fisheries and Oceans in
Canada had assemnbled histerical groundfish trawl survey data from Canada and the
United States along with environmental information. The aim of the study is t© evaluate the
degree to which environmental variability and fishing effert have influenced changes in
distributional patterns at the species and community levels. The data have been put into

- GIS format (Global Information System) and are presently being analyzed. This report led

to a discussion on data analysis programs and procedures, The Chairman noted that
access o large databases and technigques to process the data often limits the research
potential and it would be beneficial if different laboratories shared their processing and”
analysis methods. It was suggested that a NAFO sponsored mesting or working group be
convened to (1) inguire what programs the laboratories are using t© analyze large data
sets, (2) display and demonstrate their software and various products, and (3) consider the
possibility of a special session of the Scientific Council on this subject.

The US Research Report (SCS Doc. 26/10) reported the continuation of temperature and
salinity data collection along the Middla Atlantic Bight and Guif of Maine transects. These
data were also described in SCR Doc. 96/11 (see below).

Monthly monitoring of surface and bottem temperatures on transects across the Middle
Atlantic Bight and the Gulf of Maine showed generally warmer-than-normal conditions
during 1995, with an annual anomaly of upwards of 1.6K near-battom over the shelf portion
of the Middle Atlantic Bight (SCR Doc. 96/11). Surface salinities were above average for
the year in the Middie Atlantic Bight. Na salinity data were collected in the Gulf of Maine.

A comparison of recruitment of silver hake on the Scotian Shelf and cape hake off Namibia
in southwestern Africa showed similarities in abundance and total biomass (SCR Doc.
96/1), Previous studies have shown a high positive correfation between silver hake
abundance and SSTs. A similar relationship between temperature and abundance was
found for the cape hake.

Comparison of Climatic Conditions in the Labrador and Barents Seas (SCR Doc.
96/23)

A study of the relationship between atmospheric, sea ice and oceanic variability in the
Labrador Sea area with those in the Barents Sea showed high negative correlations
between two widely separated regions for several variables including air temperature, ice
coverage, and water temperature. |t was noted that while recent cooling has occurred in
the Labrador Sea region, in the Barents Sea conditicns have been very mild. The cause
of the negative relationship is suggested to be related to the large-scale atmospheric wind
patterns, i.e. the North Atlantic Oscillation (NAC) or fluctuation. It was noted when the NAO
index is §tro'ngly positive, the lcelandic Low strengthens and the northwest winds cver the
Labrador Sea intensify, carrying cold ar farther south. This preduces more ice and colder
ocean temperatures. At the same time over northern Europe the southwest winds intensify
carrying warm air masses farther north causing warm conditions tc develop in the Barents
Sea, This leads to less ice and warmer ocean temperatures. The contrast between the
high cod abundance in the warm Barents Sea with the low abundance in the cold Labrador

Sea during recent years was highlighted. ,

Overview of Environmental Conditions in 1995 (SCR Doc. 96/41)

.

Areview paper was presented based on several long-term oceanographic and meteocrological data
sets. The highlights follow:

i)

Cold winter air temperatures in 1995 were again cbserved in the Labrador Sea region but
they were generally not as low.as in previous years. For the remainder of the year they
were generally warmer than or near normal. Atthe southern boundary of NAFO Convention
Area, air temperatures were generally warmer than normal throughout the year, except for
November and December when temperatures dropped below normadl.

The North Atlantic Osaillation {NAQ) index was strongly positive but a strong eastward shift
in the leelandic Low and Bermuda-Azores High resulted in their exerting less influence in
the Northwest Atlantic than in other high NAQO index years.




iil)

vi)

vii)

vili)
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Similar to 1894, ice formed early, spread more rapidly, was of greater concentration and
lasted longer than normal off southern Labrador, Newfoundland and in the Gulf of St.
Lawrence. However, ice conditions were not as severe as 1994 nor as the early-19980s.

The number of icebergs to reach south of 48°N during 1995 decreased slightly compared
tc 1984 but was still the third highest number detected since the introducticn of
side-looking airborne radar 13 years ago.

Below normal temperatures were chserved throughout most of the water column at Station
27, continuing the pattern establishec aver ten years ago, but conditions were not as ccld
as the early-1590s.

The volume extent of the CIL water off Newfoundland during the summer decreased in
1995 to below the leng-term mean and was at its lowest value since the early-1980s. This
was due to a decline in the amount of CIL water off southern Labrador and northern
Newfoundland, in contrast to the Grand Bank where the amount of CIL water increased
slightly relative to 1994,

The CIL waters in the Gulf of St. Lawrence remained very cold and their horizontal extent
over the bottom of the Magdalen Shallows increased, with a new record for the amount of
ocean bottom covered by water temperatures <G°C.

Annual coastal sea temperatures at Boothbay Harbor and St. Andrews were above average
while those at Halifax were colder-than-normal, a pattern similar to 1994,

Deepwater temperatures on the Scotian Shelf (Emerald Basin) and in the Gulf of Maine
remained high during 1395, while in Cabaot Strait they decreased to near normal values.
The high temperatures on the Scotian Shelf and in the Guif of Maine were telieved to be
due to the influence of warm slope waters penetrating into the deep basins.

Cold waters were observed near-bottom and at intermediate waters over the northeastern
Scotian Shelf and off southwestern Nova Scotla continuing a trend that began in the mid-
to late-1880s, iIn the latter region, temperatures appearead to be increasing although they
remained below normal. No evidence of warming was observed in the northeastern
Scotian Shelf.

Discussion afier the presentation centred on what environmental information is most useful for stock
assessment purposes. While time series of oceanographic and meteorological variables allow
description of the general climate, they are not always helpful for assessments. The overview is,
however, meant to provide a general view of climate conditions within the NAFQ region. The
important environmental variable for each stock, and its appropriate scale in both time and space,
vary for each species and sometimes for each stock within a species. in most cases we do not
know what these variables and their scales are. It was felt by the Committee that directly reievant
indices for assessment purposes should be scught through interdisciplinary research investigating
linkages between fish and environment. It was recognized that this will not aceur quickly.

Formulation of Recommendations Based on Environmental Conditions in 1995

STACFEN Chairman will prepare an SCR Doc. for the September 1995 Fishery Commission Mesting, which
will highlight the essential results from the Environmental Studies in 1995, Scme selected figures from papers
presented to STACFEN will be incorporated in this SCR Doc. '

National Representatives

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

G. Withea {USA).

designated.

Representalives for Japan, Portugal, Spain and the United Kingdom are still to be
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6.

Russian/German Data Evaluation (ICNAF/NAFO Data, Status Flepcm)l

At the June 1995 meeling it was noted that a cooperative program had been funded to allow German and
Russian scientists and technicians to cbtain and evaluate the historical hydrographic data collected by the
former USSR, STACFEN Chairman reported on the three Workshops held; in Hamburg, 25-29 September
1995, Murmansk, 19-24 February 1996 and Hamburg, 22-26 April 1996. Written reports will be made
available to the Commiitee at the September 1996 Scientific Council Mesting.
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APPENDIX II. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS)

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

* The Committee met at the Keddy’s Dartmouth inn, Dartmouth, Nova Scotia, Canada during 5-19 June 1968,
to consider and report on matters referred to it by the Scientific Council, particularly those pertaining to the provision
of scientific advice on certain finfish and invertebrate marine stocks. Representatives from Canada, Denmark (in
respect of the Faroe islands and Greenland), Eurogean Union (France, Germany, Portugal, Spain and United
Kingdom), Japan, Russian Federation and the United States of America. Varicus 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. The Chairman noted there was some new material on comparative trawl survey
experiments and suggested this matter be considered under 'Cther Matters’.

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

As was done at the June 1995 Mesting, STACFIS agreed to have a general review of catches in the NAFO
Regulatory Area of Subarea 3 in 1885, Estimates of catches from various sources were considered and
combined with calches reported in STATLANT 21A forms to derive the most appropriate catches for the
various stocks in Subarea 3. STACFIS was pleased to note that this review in 1996 was not as difficult as
it had been in many recent years. The catches derived were then used in the assessments of the relevant

stocks.
{lll. STOCK ASSESSMENTS
1. Cod in Divisions 2J, 3K, and 3L (SCR Doc. 96/2, 18, 19, 20, 21, 22, 23, 40, 42, 43, 44, 45, 48, 47, 48, 52,
56, b7, 59, 62)
a) Introduction

In the 1995 assessment of the stock, STACFIS was unable to determine the absolute stock level
from an analytical assessment, but based on available data it was considered o be at an all time
low. :

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

b) Description of the Fishery

Prior to the 1980s the Div. 2J+3KL cod stock supported fisheries catching from 200 000 to 200 000
tons annually. During the 1960s good recruitment along with high exploitation rates saw catches
averaging asout 580 000 tons (Fig. 1). However, the stock was in a period of decline from the
1960s until the mid-1970s. Reduced exploitation and some improved recruitment after that time
allowed the stock to increase until the mid-1980s, when catches were about 230 000 tons. With the
subseguent stock decline, calches decreased and in 1992 only 44 000 tens were landed as a
result of closure of the fishery in mid-1982. A Canadian food and subsistence fishery was permitted
in 1883 and part of 1994 but not in 1995, This fishery was generally considered a failure with catch
rates being low and cod generally small. n 1995 a limited fishery was conducted for scientific
purposes (Sentinel Survey) yielding approximately 163tons, The Sentinel Survey catch together with
by-catch gave a total catch of 331 tons in 1995 {Fig. 2.

No catch was reported in the Regulatory Area‘ in Div. 3L in 1995,
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Recent catches and TAGs {000 tons) are as follows: | ‘

1986 1987 1988 1980 1990 1991 1992 1093 1984 1995 1996

Fixed Gear Catch 72 79 101 103 113 60 12 9 13" 037
Offshore Catch 179 156 168 151 106 907 32*° 2% g5v ¢
Total Catch D52 035 269 253 219 1500 44 11" 18" 0.3
TAC 266 256 286 235 199 190 120 ¢ 4 4 4
Provisional.

1

2 Includes reported landings and Canadian surveillance estimates.
8 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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Fig. 2. Cod in Div. 2J+3KL; landings by Division.
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Physical Environment

Since the relatively warm period from the early-1950s to late-1960s the oceanic conditions in the
Newfoundland region have been characterized by three cold periods; early-1970s, mid-1980s and
the early-1980s. During 1981 the total heat content of the water column was the lowest ever
recorded on the Newfoundland Shelf. These coid episodes resulted from the large scale winter
atmospheric circulation aver the Narthwest 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.

In 1995 cold air temperatures and strong NW winds resulted in early ice formation, greater areal
extent of ice and a longer presence of ice on the Labrador/Newfoundland shelf. Air temperatures
were not as severe, however, as in recent years and appear to be mederating. Ccean temperatures
off Newfoundland at Station 27 were below normal during most of 1995 but they have warmed
relative to the extreme cold period of the early-1990s. The volume of the CIL water off
Newfoundland during summer decreased in 1895 to below the long-term mean to the lowest level
since the early-1980s. This was due to a decline in the volume of the CIL off southern Labrador and
northern Newfoundland, in contrast to the Grand Bank where the CIL increased slightly relative to
1994,

Ocean conditions in Div. 2J+3KL in 1995 were closer to the long-term average than in recant years.
This may be beneficial for biclogical factors such as growth rates.

Stock Structure

The stock structure of northern cod was studied utilizing  polymarphic microsatellite markers.
Samples were obtained from cod aggregations at 300-500 m in January-February 1992-93 and
combined into a North group (Hamilton Bank to Funk Island Bank) and a South group {northeastern
and eastern slopes of Grand Bank). Genetic differences were found, supporting earlier studies
which indicated a subdivision between cod on the Northeast Newfoundland Shelf and cod on
northern Grand Bank. it is argued that these results are not consistent with the hypothesis that cod
shifted southward in the 1930s.

Seasonal migration patterns were discerned from analysis of reported recapture dates and locations
from tagging experiments on Hamiltorr Bank, Belle {sle Bank and the North Cape of Grand Bank.
Cod from all three areas tended to move southward and westward in the spring. After arriving
inshore, they moved northward along the coast before moving offshore in mid-autumn. The cod
tagged on Hamilton Bank can gverlap in their winter distribution with cod tagged on Belle Isle Bank,
but neither group overlaps with those tagged on the North Cape. This is consistent with genetic
studies which indicated that cod sampled from Hamilton Bank and Belle Isle Bank were distinct from
cod sampled on the northeastern and eastern slopes of Grand Bank.

Interviews with fishers in the Bonavista Peninsula area described the presence of several groups
of cod, based on time of appearance; including “herring fish” which are caught early and mainly
toward the inner regions of Bonavista and Trinity Bays, and "capelin fish” which arrive later at the
time when capelin arrive in inshore waters to spawn. These two groups of cod correspond well to
patterns seen in the landings from cad traps in both Bays.

Spatial Patterns of Abundance and Distribution
i Offshore

Bottom-trawl surveys in Div, 3L in spring 1995 and in Div. 2J3KL in autumn 1895 iocated
nc significant aggregations of cod. The autumn survey cannot be compared directly with
estimates from preceding years because of a change in survey gear and vessel. However,
the mean catch-per-tow remained low. Cod older than age 7 have been virtually absent
in these surveys since 1993.

Acoustic data were collected in June 1995 in two areas. In the southern part of the
Northeast Newfoundland Shelf near the Div. 3K/3L boundary, cod were located only at the
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auter edge of the shelf at low densities, in the Hawke Channel in Div. 2J, cod were widely
distributed at very low densities at depths of 350-450 m over an area spanning 50 naut.
miles. These fish were mostly juveniles with a portion of spent adults.

ii) Inshore

In April 1995, a dense aggregation of spawning cod was located in Smith Sound, Trinity
Bay. Subsequently three fiord-like inlets on the western side of Trinity Bay have been
studiaed frequently. An acoustic study in early May 1995 provided an estimate of about
17 000 tons. Acoustic studies in mid-May and late June revealed that the cod had moved
out of Smith Sound. Aggregations of cod mainly aged 3 t¢ 8 were again found in the
more northerly two arms in December. An acoustic survey in April 1996 revealed cod in
all three arms. The densest aggregation of spawning fish was found in deep water in the
outer reaches of Smith Sound. In other areas studied within Trinity Bay cod were mostly
mature but not yet ready to spawn.

The presence of cod in the inlets of Trinity Bay and unverified reports of cod in shallow
water contrast with the low abundance of cod offshore. The affinity of these fish is
uncertain. They may belong to “bay stocks”, they may be fish that overwinter inshore but
are genstically indistinct from the historically greater bady of fish which overwintered
offshore, or they may represent some of the fish which formerly migrated-inshore- offshore
but have remained inshore since the summer-autumn of 1994. The inshore aggregations
may be very important for the recovery of the stock.

ity Juvenite cod

Studies conducted by submersible of age 1-4 year juvenile cod have demonstrated age-
specific associations with substrate in the inshore. From the patterns of activity of cod in
relation to cover, these fish appeared likely to be using specific substrate characteristics
for protection from predators. Results suggest that the substrate which is ideal for one age
group of cod may be comgpletely inapprapriate for another. Accustic bottom classification
was confirmed by the use of a submersible. The information on substrate preferences by
juvenile cod might be useful in refining inshere survey design and evaluation.

Changes in Weight, Condition and Maturity

Mean weights-at-age for cod caught in the commergial fishery declined during the 1880s and early-
1990s after peaking in the late-1970s and early-1880s. Sampling during auturmmn research surveys
illustrates that the changes varied with Division. Average lengths and weights-at-age declined most
strongly in Div. 2J, to a lesser extent in Div. 3K, and least in Div. 3L. In recent years there appears
to have baen an improvemant from the very low values observed in 1891-93, but sample sizes have
been very small for some ages. ‘

Annual weight increments were reiated to water temperature as reflected by the cross-sectional area
of the cold intermediate layer (CIL) of the Labrador Current. There was evidence that cod growth
in Div. 2J and Div. 3K is limited by food supply more than by temperature, and that growth may be
limited by the size attained by age 3.

The somatic condition of cod sampled in Div. 2J and Div. 3K during the autumn research surveys
recovered from low levels in 1991-92 to moderate levels in 1993-95. Liver index, which had
declined in Div. 2J, remained at a relatively low level. When liver index data were aggregated into
groups defined by aggregations of cod rather than by NAFO Divisions, the contrast between
patterns in the north and patterns in the south became more apparent.” Of considerable interest was
an increase in liver index in cod on the plateau of Grand Bank at the time that liver index declined
rapidly in Div. 2J. Condition of cod sampled from the Sentingl Survey inshore in 1985 increased
considerably ovar time at one site which was monitored during July-August. Condition at other sites
was variable, but generally good. Cod sampled from the inlets in western Trinity Bay in December
1995 and spring 1998 were in good condition. Fisheries inshora in the Sentinel Survey Program also
reported cod to be in good condition.
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Interannual changes in condition of cod In Div. 24 and Div. 3K was shown to vary with temperature
and capelin biomass. However, this relationship makes use of the estimates from Canadian
acoustic surveys, and may depend on the coincidence of low biomass values with very fow
condition in the early-1990s. There was avidence that the surveys greatly underestimated capelin
biomass during these years.

Observations from autumn surveys indicated that the proportion of mature female cod-at-age had
been increasing in all Divisions, with the increase being greatest since the early-1990s. The
estimated age at 50% maturity in the stock as a whole had decreased from over 6 years to a low
of 4.86 years in the most recent two years. There was some indication in the maturity data that cod
may skip spawning altogether in some years. In autumn 1995, the proportion mature-at-age and
at-length did not differ significantly between cod sampled offshore and cod sampled in the fjords
of western Trinity Bay.

Fishing Gear Selectivity, Fishing Mortality and Discarding

Selectivity of the various fishing gears used to catch cod can be estimated from tagging data. The
shape of the selectivity curve varies among gears and for some gears has changed significantly
over the time period 1954 to 1990. It was suggested that the estimation of selectivity can lead to
improvements in stock assessments.

As part of the Sentinel Survey in 1995 the catch from a varisty of inshore gear was subject to very
intensive length frequency sampling. These length frequencies indicated relative differences in the
selectivity among gears in keeping with the results from the tagging studies in that interpretation of
poth tagging data and Sentinel Survey data were sensitive to assumptions regarding availability,
especially at current low stock sizes.

Multiplicative model analysis of the autumn Canadian groundfish survey numbers at age data
indicated that total mortality reached a peak value of over 1.5 on the 1987 cohort. Subsequsnt
cohorts have bensfitted from the imposition of the moraterium, although estimates for more recent
cohorts was confounded by the introduction of the new survey gear in 1995,

In an atternpt to account for a greater proportion of the deaths attributable to fishing, discards of
cod in the Canadian cod- and shrimp-directed fisheries have been estimated from observer records
for the period 1290-94. Observer estimates of discards rose from less than 0.5% of the landings
in 1980 to about 6.5% in 1986, and subsequently daclined to around 2% in the early-1990s. These
estimates oid not include discarding by the inshore and non-Canadian offshore vessels. Also prior
to 1986 not all Canadian vesse!s had observers on board. Estimates of the numbers of discarded
cod-at-age will be added to the catch-at-age for future assessments of this stock.

Recruitment Trends

Multiplicative model analyses of the Canadian auturnn survey catch-at-age did not indicate even
moderately strong year-classes after 1987. The relative strength of the 1986 and 1987 year-classes
remained uncertain. Fish from these year-classes initially appeared to be abundant in the surveys
but subsequently almost disappesared. The early information on these cohorts came from a period
{1989 to 1892) when survey numbers-at-age appeared elevated across several ages relative to
earlier and later years,

A variety of indices have been developed to assess the relative abundance of pre-recruit cod (ages
0to 3). These include pelagic juvenils surveys, coastal bottom seine surveys and demersal juvenile
surveys. The 1994 year-class, which appeared strong at age 0 now apgpears no stronger than the
previous three year-classes. The 1993-year class also now appears weaker than previously thought.
The ability of these indices to distinguish between strong and weak year-classes has not yet bean
established.

Biomass Trends

Autumn research vessel survey estimates of biomass in Div. 2J+3KL had declined significantly in
recent years and the 1995 estimate remained extramely low (13 344 tons) (Fig. 3), although this
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estimate was not directly comparable with those of previous years because of the change in trawl
gear in 1995 compared to the old survey gear. Compared to the old survey gear, the new gear had
a higher catchability for small cod and a somewhat lower catchability for large cod. Comparative
fishing exercises have been carried cut and an attempt will be made to convert the time series to
be compatible to the catchability of the new gear. The only significant aggregation of cod that was
observed in 1995 occurred inshore of the trawl survey and was estimated to be 17 000 tons. The
estimate from the Canadian spring trawl survey in Div. 3L was anly 343 tons whereas for the
autumn survey it was 5 275 tons. :

Sequential population analysis was applied to the catch-at-age and Canadian autumn trawl survey
index-at-age data in an attempt to reconstruct the time series of fishing mortalities and numbers-at-
age for this stock. However, as in recent years this analysis was rejected bscause of severe
patterning in the residuals between observed and predicted survey estimates over the last decade.
This could result from errors in catch, survey or incorrectly assumed natural mortality,
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Fig. 3. Cod in Div. 2J+3KL: biomass estimates from surveys.

A Sentinal Survey conducted by fishers at 58 sites in Div. 2J and 3KL in summer-autumn 1985
suggested that catch rates were lower than the last year of the commercial fishery in Div. 2J and
northern Div. 3K, had improved in southern Div. 3K and were variabte in Div. 3L, Fishers
participating in the survey cautioned that high catch rates in some areas may have been a
consequence of the lack of competition among gear because of the low levels of effort involved,

Summary

The Div. 2J and Div. 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 although catches have been much reduced. The strength of the 1986 and 1987 year-
classes at young ages remains uncertain. Therg is no indication in survey data of any strong year-
classes after 1987. Analyses of cod population growth rates acress several stocks indicate that the
annual growth rate of the Div. 2J and Div. 3KL cod population at low abundance should average
18%. Howevar, absence of any strong year-classes precludes recovery in the near future.

The reasons for the drastic dacline in this stock remain unresolved. Hypotheses suggest a variety
of potential causes, such as, adverse environmental conditions, high fishing mortality, and increased
pradation. Although water temperatures were ancmalously low during the early-1990s, there were
indications ¢f a return to more normal conditions in 1995 with a concomitant slight improvement in
waights-at-age and fish condition.
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Cod in Divisien 3M (SCR Doc. 96/7, 30, 32, 54, 64, 81, 8CS Doc. 86/12)

a) Introduction

i)

Description of the fishery

The cod fishery on Flemish Cap has traditionally been a directed fishery by Portuguese
trawlers and gilinetters, Spanish pair-trawlers and Faroese longliners. Cod is also taken as
by-catch in the directed redfish fishery by Portuguese trawlers. Small amounts of cod were
taken as by-catch in the shrimp fishery by Canada and Norway, based on observer data
from these fleats in 1993-95, and in the past the by-catch of cod in the Russian pelagic
fishery for redfish was also low. The flest currently operating in Div. 3M includes vessels
from non-Contracting Parties, most of them stern-trawlers.

Nominal catches

From 1963 to 1979, the mean reported catch was 32 000 tons, with high variations between
years. Reported catches declined after 1980, when a TAC of 13 000 tons was established,
but Scientific Council regularly expressed its concern about the reliability of some catches
in the period since 1963, particularly those since 1980, New estimates of the annual total
catch since 1988 were made available in 1995 (Fig. 4}, including non-reparted catches and
catches from non-Contracting Parties.

Most of the catch in 1995 was taken by trawlers from EU-Portugal and non-Cantracting
Parties.

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

1986 1987 1988 1989 1990 1991 1992 1993 1994 1985 1996

TAC 13 13 0 0 0 13 13 13 11 11 1
Catch 15 1 20" 48" 410 18" 25" 18 ap™® 10"

' Includes estimates of misreported catches and catches of non-Centracting Parties,
2 Provisicnal.
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Fig. 4. Cod in Div. 3M: catches and TACs.
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Input Data

i)

i)

Commercial fishery data

.

Length and age composition for 1995 catches were available for Portuguese trawlers and
gilinetters.

Catch rates

Portuguese trawl CPUE, derived from catch and effort data from a sample of the fleet,
increased since 1990 to a peak in 1994, then declined in 1995,

Research survey data

Biomass and abundance estimates were available from research vessel bottom trawl
surveys conducted by USSR/Russia from 1977 to 1995, with the exception of 1994 (Fig.
5}, with a concurrent acoustic survey from 1885 to 1993, The estimatas of bottom trawlable
biomass in most recent period showed a maximum level of 37 000 tons in 1989, & minimum
of 2 400 tons in 1992, and a value of 8 000 tons in 1995, among the lowest observed in
this survey series.

Stratified-random bottom trawl surveys were conducted by the EU from 1988 to 1995.
These surveys also showed a decline of trawlable biomass from a peak of 104 000 tons
in 1982 to 24 000 tons in 1992, an increase to 56 000 tons in 1993 and a decrease to
8 000 tons in 1995 (Fig. 5).

The maximum stock biomass in 1989 indicated by both surveys was produced by the
relatively abundant 1985 and 1986 year-classes when aged 4 and 3 years, respectively.
The increase of biomass from 1992 to 1993 was attributed to the contribution of the also
abundant 199C and 1991 year-classes.
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Fig. 5. Cod in Div. 3M: total biomass estimates from surveys.

Estimation of Parameters

A sequential population analysis (XSA) was carried out for ages 1 to 8+ and years 1988 to 1995,
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Catch-in-number data corresponded to the estimates of total annual cateh revised in 1995, Natural
martality was sat at 0.2. The analysis was tuned with the rasults of the EU survey from 1988 to 1995.

Assessment Results

The apparent contradiction between the increase of CPUE from 1980 to 1994 and the decreasing
trend of stock size, either from the assessment and the EU survey results, was related with the
concentration of the majority of the population in dense shoals. This was cbserved in the analysis
of cod catch distribution in the EU surveys. This observation could induce an increase in
catchability, and therefore the stock was able to support a fishery with high yield level at the
expense of high fishing mortaiity.

STACFIS stressed that because of uncertainties associated with the fit of the XSA modal, the rasults
of the analysis can only be used to infer trends in biomass and fishing mortality, and at present
could not be used as a basis for any catch prediction.

Estimated fishing mortality was very high throughout the age range of the exploited population in
1992 and 1993, From 1994 onwards, the exploited population has been mainly restricted to the
survivors of the 1891 and 1990 cohorts, but fishing mortalities of these cohorts remained at a
relatively high level in 1994 and 1995 (Fig. 6).
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Fig. 6. Cod in Div. 3M: results from Sequential Population Analysis, believed by STACFIS only to
reflect trends. SSB is ages 5+ from 1988-93, and ages 4+ from 1994-95.

Total biomass decreased along the period from a peak value in 1989 and reached a minimum in
1995 in accordance with EU survey results. The XSA alsc confirms the relative abundance of the
1985 and 1990 to 1991 year-classes and the weakness of the 1992 to 1994 year-classes.

Limited data from the shrimp fisheries in Division 3M indicate only low by-catch of cod. The low
levels estimated from the observed fishery may be due, at least in part, to the low stock size.
Furthermore, by-catch data from severai fleets fishing shrimp are unavailable.

Spawning Stock Biomass

Spawning of cod on Flemish Cap generally begins at age 5. Spawning stock biomass, assumed to
be age 5+ biomass, decreased since its record peak in 1990. New studies on cod maturation
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indicated that cod age 4 were mature in 1894 and 1995. The decrease in the age at maturity of the
stock is interpreted as a reaction of the population to the decline of the stock.

3. Cod in Divisions 3N and 30 (SCR Doc. 96/49, 80; SCS Doc. 96/12)

a)

Intreduction

Nominal catches increased during the late-1950s and early-1960s, reaching a peak of about
227 000 tons in 1967. During the period frem 1979 to 1991, catches ranged from 20 000 to
50 C00 tons. The continued reduction in recommended TAC levels contributed to reduced catches
in recent years to a level of about 10 000 tons in 1993 (Fig. 7). Directed fisheries on this stock
ceased about mid-year in 1994. This suspension continued through 1986,

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

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

Recommended TAGC

Same as agreed

Agreed TAC 3 33 40 25 186 136 136 102 6 0 0
Reported Catches 51 42 43 33 18 17 101 @ 19" 017
Non-repcrted Catches - - - - 11 i2 25 07 0.8 0
Total Landings 51 42 43 33 29. 28 126 97 27 047
' Provisional,
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Fig. 7. Cod in Div. 3NO: catches and TACs.

Catches during 1995 totalled approximately 172 tons, mainly from the Regulatory Area by the EU
and non-Contracting Parties (108 tons) while Canada reported approximately 64 tons.

Input Data

i) Commercial fishery data

Catch rates. There was no 1995 catch rate information since there were no directed

fisheries for cod.
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Catch-at-age. Biological sampling data were avaiiable as gillnet and otter traw! by-catch.
An estimate of the total removals-at-age were derived from this information. The estimates
shouid be treated with some caution since the 1935 sample rumbers were very low. The
1989-91 year-classes {ages 4-6) were the most numerous in the catch in 1995. The 1989
and 1990 year-classes dominated the catches from 1991 to 1994,

Mean weights-at-age in the commercial catch for most ages daclined between 1893 and
1984 but increased somewhat in 1995, These changes may have been an artifact from the
data being available from a small area {only from the Regulatory Area) and the small
sample size in recent years. STAGFIS recommended that data for by-catch of cod in the
Canadian longline fishery in Div. 3NO be presented to the Scientific Council Meeting in
June 1897,

Research survey data

Stratified-randem research vessel surveys have been conductad in spring by Canada in
Div. 3N for the 1871-96 period, with the exception of 1883, and in Div. 30 for the years
1973-96 with the exception of 1974 ang 1983.

A new survey trawl (Campelen 1800) was introduced to the Ganadian survey starting with
the autumn 1995 survey. Extensive comparative fishing with the old survey trawl (Engel
145) and Campelen trawl had recently been completed but the data were not fully
analyzed. Therefore it was not yet possible to make comparisons of surveys using the two
different traws,

Biomass estimates for Div. 3N and 30 combined, gradually increased from the early-1970s
to the early-1980s and increased considerably between 1982 and 1984. Another sharp
increase occurred in 1987 but survey biomass then declined until 1992 when it was the
lowest cbserved since 1982. Estimates of the Div. 3NQ biomass increased in 1993.
However, the 1994 and 1995 gstimates declined to the lowest values In the time series.
Abundance estimates for Div. 3NO suggested similar trends to those observed for biomass
(Fig. 8).
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Fig. 8. Cod in Div. 3NO: abundance and biomass estimates from Canadian spring surveys.

Estimates-at-age indicated that the year-classes after 1983 have all been low relative to the
year-classas that supported the fishery in the early-1980s. The dominant ages in the 1995
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survey were age 5 and 6 (the 1990 and 1989 year-classes}.

Additional stratified-random surveys have been conducted by Canada during autumn since
1890. Biomass and abundance estimates for Div. 3NO declined from 1991 to 1994, The
1989 year-class was abundant in the 1991 and 1992 surveys but declined sharply in 1993
and further in 1994 (Fig. 9).
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Fig. 9. Ced in Div. 3NQ: abundance and biomass estimates from Canadian autumn surveys

Stratified random surveys by EU-Spain were conducted in May 1995 and 1996 in the
Regulatory Area of Div. 3NO. Ccd biomass estimates for comparable strata were
approximately 7 200 tons in 1995 and 5 700 tons in 1996. An increase in abundance at
younger ages was observed in the survey in 1996. Fish appeared more widely distributed
in comparable strata between the two surveys and a number of additional strata were
surveyad in 1996. The length composition for cod in the 1996 Spanish and Canadian
spring surveys were similar.

Canadian autumn juvenile survey data were available for the period 1989-94 (Fig. 10).
Russian survey data were available for the period 1977 to 1993 but no new data have been
available since that time,

c) Estimation of Parameters

{1

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 1995. Since the Canadian survey trawl was changed in 1995, the autumn
1995 and spring 1996 survey data were excluded. As in 1995, the results from ADAPT
indicated that ceefficients of variation (CVs) were relatively high and that year effects in the
residual pattern suggested some uncertainty in the calibration analysis. It was considered
that some of the uncertainty may have resulted from inclusion of data from the 123
Canadian and Russian spring surveys. These are considered to be outliers in their
respective time series as both estimates were very high relative to previous and more
recent surveys and had large variances associated with their estimates. Consequently, an
ADAPT analysis was conducted using survey data with the 1993 data omitted.
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Fig. 10. Cod in Div. 3NO; abundance and biomass estimates from Canadian autumn
juvenile surveys.

Regardless of the ADAPT analysis considered, CVs were high on most abundance
estimates and the patterns observed in the residuals suggested some uncertainty with the
results of the analysis.

Assessment Results

Because of the uncertainty with the SPA, the results were not considered useful for catch
projections. However, they do give an indication of historical trends in the size of the stock.
Population numbears (age 3+} have been declining for most years since the mid-1980s. The
spawning stock biomass has also declined substantially since the relativaly high levels in the mid-
1980s and remains low {Fig. 11).
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Fig. 11. Cod in Div 3NO: biomass estimates from ADAPT.
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4, Redfish

a)

64
All available data indicate that the present stock for ages 3+ is made up primarily of the 1982 and
1990 year-classes. These year-classes have been in commercial catches since age 2 years and

have dominated the catch numbers-at-age since 1981, Survey data suggest that there have been
no strong year-classes since 1882,

in Subarea 1 (SCR Doc. 96/4, 6, 29, 36; SCS Doc. 96/ 4, 9, 13)
Introduction

Historically, redfish were taken mainly as by-catch in the trawl fisheries for cod and shrimp.

- Landings were composed almost exclusively of golden redfish (Sebastes marinus L.} until 19886,

Subsequently, the proportion of beaked redfish (Sebastes mentella Travin) represented in the
catches increased, and since 1991, the majority of redfish catches were beaked redfish. In 1977,
total reported catches peaked at 31 000 tons (Fig. 12). During the period 1978-83, reported
catches of redfish varied between 6 000 and 9 000 tons. From 1984 to 1986, catches declined to
an average level of 5 000 tons due to a reduction of effort directed to cod by trawlers of the EU-
Germany fleet. However, occasionally during this period, a directed fishery on redfish was observed
for this fieet. At 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 ciosure of the
offshore fishery in 1987, catches decreased further to 1 200 tons, and remained at that low lavel in
spite of increased effort by trawlers from Greenland and EU-Germany after the reopening of the cod
fishery in 1988. Since 1991, fishing effort has been directed to shrimp or Greenland halibut only,

Recent and historical catch figures do not include the weight of substantial numbers of small redfish
discarded by the trawl fisheries directed to shrimp and ced.

Recent catches ('000 tons) are as follows:

1986 1987 19881 989 1990 1981 1992 1993 1904 1995

Catch 5 1 1 1 0.4 0.3 03 0.8 s 3!

' Provisional.
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Fig. 12. Redfish in Subarea 1: catches.
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b) Input Data

i)

Commercial fishery data

Length measurements of commercial catches of golden redfish taken off West Greenland
and landed at Cuxhaven or Bremerhaven, together with measurements cbtained directly
on board commercial or research vessels fishing on aggregations, ware presented for the
period 1962-90. These data revealed significant reductions in mean size of fish caught by
about 10 cm, with the biggest reductions occurring in the late-1980s, when mean fish
length remained under 35 cm.

By-catch information of the shrimp fishery was presented based on two scurces; the
Greenland shrimp survey catches taken within the areas of commercial fishery activities
and 20 traw! hauls taken by a commerciat trawler in 1996. The research vesseal was found
to catch redfish at similar rates as the commercial vessel but caught shrimp less
effectively. Length frequencies derived from commercial catcnes revealed that the shrimp
trawl selected all fish sizes <20 cm reflecting the present size composition of the stocks.
However, the 1994 by-catch in Subarea 1 was estimated to be 4 234 tons representing
about 180 million redfish. Given the likely spacial and seasonal patterns, the reliability of
the by-caich estimate was difficuit to assess. Lacking further information on age
composition and natural mortality of the pre-recruiting redfish, no proper method to assess
the impact of the by-catches on survival rates was available.

Research survey data

EU-Germany groundfish survey. Annual abundance and biomass indices were derived
from stratified-random bottom trawl surveys commencing in 1982. These surveys coverad
the areas from the 3-mile boundary 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 the pelagic occurrence of redfish. The survey results indicated that both
abundance and biomass estimates of golden redfish (=17 cm} decreased by 99% cver the
period of the survey (Fig. 13).
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Fig. 13. Redfish in Subarea 1: golden redfish survey biomass index, EU-Germany.

Estimates for baaked redfish (=17 cm) varied without a clear trend but have been extremely
low since 1989 (Fig. 14). Despite of the incomplete survey coverage (50%), the estimates
for 1995 did not indicated significant changes from this assessment. Golden and beaked
redfish showed abrupt changes in their size structure from a regular modal length at 30 cm
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to significantly smaller individuals in 1992 and 1995, respectively. Juvenile redfish (<17 cm)
were found to be very abundant, especially in 1988 and 1991. Species and stock
identification of these juvenile redfish remained unclear, but the reappearing peaks at 6,
10-12 and 15-16 cm might indicated annual growth increments and represented the age
groups 0, 1 and 2 years.
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Fig. 14. Redfish in Subarea 1: beaked redfish survey biomass indices.

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-10 at depths between 400 m and 1 500 m. In August 1995, ong stratified
random bottom traw! survey was carried out. As usual, beaked redfish were caught mainly
at depths less than 600 m. During 1994-95, an increase of the biomass index from 400 to
600 tons was observed. However, both estimates represent record low values for the time
series and a reduction by more than 20% compared to the maximum of 8 100 tons
observed in 1987 (Fig. 14). Length measurements revealed that the size structure of the
stock was presently dominated by individuals <20 cm. '

Greenland shrimp survey. Abundance indices of redfish were derived from stratified
random shrimp surveys covering the offshore areas in Div. 1A to 1F between 59°N and
72°30°N from the 3-mile boundary to the 600 m depth contour line. In this area redfish less
than 20 cm predominated. The surveys commenced in 1988 and were carried out during
summer time (July-September). Extensions of the area surveyed were not taken into
account due to the low abundance of redfish observed in strata added subsequently.
During 1988-92, the mesh size of the cod end was 40 mm. In 1983, a mesh size of 20 mm
was introduced. Estimates for 1988-92 were therefore converted to take into account this
change in cod end mesh size. Abundance estimates vary enormously but peaked in 1991
indicating that juveniles were very abundant (Fig. 15).

Assessment Results
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 the stocks of golden and beaked redfish in Subarea 1 remain severely depleted.
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Fig. 15. Redfish in Subarea 1: juvenile redfish survey abundance indices.

_Pre-recruits (<17 cm) were found to be'very abundant, especially in 1986 ard 1991 as indicated

by the surveys. Their origin and recruitment potential to the stocks under consideration is unclear.
Considering the unknown impact of the catches taken by the shrimp fishery, concern must be
expressed about the continuous recruitment failure.

5, Redfish Division 3M {SCR Doc. 96/9, 12, 54, 64, 82, 3CS Doc. 95/3, 12, 13, 14)

a)

Introduction

There are three species of redfish which are commercially fished on Flemish Cap: deep sea redfish
(Sebastes menteila), golden redfish (Sebastes marinus) and Acadian redfish (Sebastes fasciatus).
The term beaked redfish is used for 8. mentella 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 on Div. 3M in 1994 was mainly conducted by non-Contracting
Parties, Russia and EU-Portugal. Redfish by-catches by South Korea as well as the Baltic
States Laivia, Lithuania and Estonia were greatly reduced in 1994. This was a change in
comparison to 1993 and is refiected in the amount of the total estimated catch of about
11 000 tons in 1994 in comparison t¢ 22 000 tons in 1993. The reduction was also caused
by the re-direction of effort from redfish to cod by the remaining fleets. The situation was
the same in the fishery in 1995 with similar levels of effort as in 1994.

The Russian redfish fishery with pelagic trawl started in March on the southern slopes. The
fishing activity was reduced in May because of low catch rates. The fishery recovered
during July and August again on the scuthern parts of the bank and produced the best
catch rates of 1995, The fishery ceased in late Septemier.

The Portuguese redfish fishery on Flemish Cap started in March and ceased in December.
It was conducted with bottom trawls and gillnets and 30% of the catches were taken by
the gillnetters. The trawlers operated from March to December in the depth range from
140 to 1 000 m. Buring March and April the trawi fishery was more an cpportunistic fishery
on cod or redfish. The gillnetters were active from April to October/November in the depth
range from 260 to 1 100 m. The main by-catch in this component of the fishery was
Greenland halibut. The gillnetters partly directed fishing on Greenland halibut.
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The Japanese rediish direcied fishery was conducted during February to April and
Qctober/November with bottom trawls.

There was no directed Spanish redfish fishery on Flemish Cap and catches of redfish were
exclusively by-catch,

Catches

Frem 1987 to 1992 (excluding 1988) annual catches were greater than 40 000 tons.
Catches have since declined to 11 000 tons in 1894 and 13 500 tons in 1995.

Recent catches (000 tons) and TACs are as follows {Fig. 16):
1886 1887 1988 1989 1880 1991 1992 1993 1984 1985 1996

TAC 20 20 20 20 50 50 43 30 26 26 26
Catch 29 44 23 58" 81 48" 43’ 29" 11'7 137
' Includes estimates of non-reported catéhes from various sources.
2 Provisional.
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Fig. 16. Redfish in Division 3M: catches and TACs.
Input Data

i)

Commercial fishery data

Sampling data. The available length distribution of Russian catches showed a peak at
20 to 21 cm in total, as well as for males and females. -

The Portuguese sampling data on 8. mentalia from trawl catches were dominated by the
length-classes 25 to 41 ¢m with two modes at about 29 and 36 cm for males and 30 and
37 cm for females.

Gilinet catches of &. mentsifa were dominated by lengths between 28 and 43 cm for
males and 30 to 44.cm for females. For both males and females there was a peak at 37
cm. ’

The mean lengths from the 1995 Portuguese commercial samples indicated that fish
were about 5 cm longer in 1995 than 1994. The reasons for this are unknown.
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Redfish by-catch in the shrimp fishery. Sampling data of by-catches in the shrimp
fishery of Canada and Norway were available. Redfish (Sebastes spp.} was the largest
component in the by-catch in terms of weight for the period 1993 to 1995. The
percentage of total redfish by-catch declined from 28.4% in 1983 to 1.1% in 1995. In
terms of numbers the estimates were 89 million fish (all between 12 and 22 cm) in 1994
and 4.8 million fish (more than 95% of lengths less than or equal to 22 cm) in 1995.
There was no sampling in 1983 but extrapolation based on 1884 sampling resulted in
an estimated 138 millicn redfish caught as y-catch in the shrimp fishery. The available
data suggested that the introduction of the Nordmare grate in 1994 and a subsequent
reduction in the bar spacing of the grate in 1995 was effective in reducing the amount
of redfish by-catch in the shrimp fishery, However, the impact of changes in redfish
abundance cannot be determined. it was also noted that the sampling intensity was low
ang only a small portion of the fleets fishing for shrimp was covered. Preliminary data
from the Icelandic shrimp fishery during the first half of 1996 indicated length groups 7
to 20 cm comprised the redfish by-catch.

CPUE data. Standardized CPUE series of the Portuguese trawler fleet from 1988
onwards was available for consideration. This fishary is well known and sampled (3 of
12 trawlers). This fleet started fishing for cod and occasicnally for redfish until April.
Thereafter cod catches became poor and the fleet concentrated on redfish and
Greenland halibut. CPUE data were taken only from sampled vessels and only from
hauls directed on redfish. In contrast to the combined STATLANT 21B based CPUE data
the direct observed data are considerad as more appropriate as an indicator of trends
in the: stock. As the gilinet fleet targeted on cod and later on Greenland halibut, the data
of this fishery were ngot used.

The 1895 CPUE declined from the high value in 1994 to a level even below that of 1993,
This can be explained by a fishery of more opportunistic type in 1995. Therefore CPUE
data from the 1995 Portuguese trawl fishery may not be considered as stock indicator,
proving the concern that CPUE data are not appropriate as an indicator of the state of
redfish stocks on Flemish Cap on a year to vear basis (NAFO Sci. Coun. Rep., 1995,
page 75). However, the trends in the time series of the Portuguese CPUE and the EU
bottom trawl survey generally agree.

Research survey data

There are two survey series which give information on the state of the redfish stocks on
Flemish Cap. Russian bottom trawl surveys were congucted annually in the period 1983
to 1993 and in 1985. Unfortunately this survey was interrupted in 1994. Acoustic
estimates were available from 1988 to 1993. Since 1988 the EU conducted annual
bottom trawl surveys providing estimates of all three redfish species which were
combined in the following table:

Biomass in tons

Year EU Russia {bottom) Russia {acoustic) Russia {bottorn + pelagic)
1983 154 800

1684 132 300

1885 51 800

1986 309 500

1987 106 400

1288 168 222 47 000 332 000 379000
1989 136 633 83 300 282 800 365900
19280 104 193 17 700 228 700 246400
1981 63 846 45 400 62 300 107700
1982 104 477 18 200 81 300 99500
1993 652 589 89 800 77 300 147100
1984 126 011

1995 73 841 20 702
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70

EU survey. The increase in total bicmass from 1993 to 1994 was mainly due to a drastic
increase of 8. marinus biomass and juvenile redfish biomass. In comparison to 1993, in
1884 8. marinus biomass was at the same level as S. mentella biomass. Fish of lengths
from 30 to 45 cm dominated the survey catches of goiden redfish, and length groups 18
to 20 cm the catches of beaked redfish. In 1835 fish of length groups 19 to 23 cm were
dominant in all three species. The biomass of 5. marinus declined again to a slightly
higher level than in the period from 1991 to 1993. The biomass of 5. mentella, however,
increased further in 1995 dus to growth of unspecified juveniles in 1994 to fish identifiable
as S, menteliain 1995, whereas that of S. fasciatus remainad constant at a level seen from
1991 to 1994, In total the biomass decreased to the level of 1993 (Fig. 17). The high value
of golden redfish biomass in 1994 was due to concentration of older fish in strata 6 and
7. These concentrations were not found before 1994 and also not in 1995,
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Fig. 17. Redfish in Div. 3M: bicmass.

Russian survey. The Russian trawl survey series fortunately was continued in 1995 after
a break in 1994, From 1988 to 1994, the total redfish biomass (trawl and acoustic) declined
fram about 370 000 to 100 000 tons. During the same period, the trawlable biomass varied
between about 18 000-70 000 tons. The 1995 trawlable estimate was about 20 000 tons.
Length groups 18 to 21 cm were dominant. The 1995 estimate was for beaked redfish only
whereas the earlier estimates were for all 3 species combined.

In beth surveys (EU and Russia) simitar length frequencies with a peak at lengths 19 to 21
cm could be observed. .

Age determinations

Age determinations were available from the Russian research survey (scales}, EU research
survey (otoliths), EU-Spain/EU-Portugal commercial catches (otoliths) and shrimp by-
catches (ctoliths). Because of differences in age interpretations of data from the different
sources, age-length information was not used to describe the fishery or the resource.

State of the Stock

The EU survey estimated the trawlable biomass of the redfish stocks on Flemish Cap at about
126 000 tons in 1994, The biomass estimated for 1925 at 74 000 tons is back at a level slightly
higher than 1993 (63 0CC tons). The increase in biomass in 1994 can be explained by a
concentration of older golden redfish which was not seen again during the 1995 survey and an
increase in S. mentella biomass probably due to growth,
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The Russian traw! survey based on the same stratification as the EU-survey resulted in a trawlable

. redfish biomass of about 20 000 tons, a level also seen in the years 1990 and 1822,

In both surveys fish of length groups 18 to 21 cm were dominant, and these are already recruiting
to the fishery.

Although there was no information on the absolute biomass of the redfish stocks, estimates of the
two survey series indicated stabilisation of the trawlabie parts of the redfish stocks since 1991, It
was noted that some commercial catches of redfish came from areas outside the survey area. There
was expectation of good recruitment indicated by the 1982-94 surveys. These fish will not mature
for ancther few years. There are no indications of any subsequent strong recruitment. It was not
clear if this was an effect of by-catch of juvenile redfish in the shrimp fishery on Flemish Cap which
started in 1993 or the end of a pulse of good recruitment.

Fishing mortality was expected to have been reduced due to the reduction of effort from 1993 to
1994 and 1995. if present reduced levels of effort are maintained and by-catch in the shrimp fishary
is kept low in future years, the probability of recovery of the redfish stocks on Flemish Cap will
increase. .

Based on caiculations which indicate a vield of 0.110 kg per recruit at F ,, it is estimated that the
loss of commercial yield of redfish due to the 1993-95 by-catches in the shrimp fishery would be
about 25 000 tons.

8. Redfish in Divisions 3L and 3N (SCR Doc. 95/76; SCS Doc. 96/12)

a)

Introduction

The average reported catch from Div. 3LN from 1959 to 1885 was about 22 000 tons ranging
betwaen 10 000 tons and 45 000 tons (Fig. 18). Catches increased rapidly from about 21 GO0 tons
in 1985, peaked at a historical high of 79 000 tons in 1987 and declined to about 27 000 tons in
1992, Catches in 1993 and 1994 at about 23 000 tons and 6 000 tons respectively could not be
estimated precisely because of discrepancies in the available sources of information, however, the
likely amount is between 20 000 tons and 26 000 tons for 1893 and 3 800 tons o 7 600 tons for
1994, The 1995 catch, estimated at 2 000 tons, is the lowest historically for this fishery.

In the early-1980s the former USSR, Cuba and Canada were the primary fleets directing for redfish.
The rapid expansion of the fishery in 1986 was due primarily to the entry of EU-Portugal, taking
about 21 000 tons. In 1987 various non-Contracting Parties, most notably South Korea, Panama and
Caymen Isiands began to fish in the Regulatory Area accounting for a catch of about 24 000 tons.
From 19287 to 1994 non-Contracting Parties had taken betwaen 1 000 tons and 10 000 tons annually,

-however, in 1895 they did not fish in Div. 3LN.

During the 1980s most of the Div. 3LN catch was taken in the vicinity of the Div. 3N and Div. 30
border in addition to the slopes of the Grand Bank in Div. 3L. Since the 1980s a considerabie
amount of activity, primarily by fleats from the Baltic countries, has occurred in the 'Becthuk Knoll'
area which is located southwest of the Flemish Cap at the Div. 3M, Div. 3L and Div. 3N border. In
1994 fleets from the Baltic countries returned home early in the year because of a relatively poor
fishery on the Beothuk Knoll. These countries did not direct for redfish in 1995, In addition, Cuba
has not fished since 1993 and EU-Portugal has directed to other species ¢r fisheries in the NAFO
Regulatory Area. The fishery from 1994 to 1995 was concentrated in Div. 3N.

From 1980 to 1890 the TAC each year for this stock has been 25 000 tons. The TAC was reduced
tc 14 000 tons for 1991, maintained at that level to 1995. The agreed TAC for 1996 is 11 000 tons.
TACs were exceeded each year from 1986 to 1983. In some years catches have been double
(1988, 53 000 tons) and even triple (1287, 79 000 tons) the agreed TAC.
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Recent nominal catches and TACs (000 tons} are as follows:

1685 1987 1988 1989 1990 1891 1992 1993 1994 1095 1996
TAC 25 25 25 25 25 14 14 14 14 14 11
Catch 43 79 53} ag! 29" 26 27! 23128 gles 212

! Includes catch estimated by STACFIS.
2 Provisional.
® STACFIS could not precisely estimate the catch (see text for explanation).
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Fig. 18. Redfish in Div. 3LN: ¢atches and TACs.

Input Data

i)

Commercial fishery data

An updated catch-rate database with effort measured in hours fished and another with
effort measured in days fished were standardized for each Division separately using a
mukliplicative model. .

As in the past indices using the NAFO data were not considered reflective of year to year
changes in population abundance (see NAFO Sci. Coun. Rep., 1989, p. 70}, although they
may be indicative of trends over longer periods of time. There were indications of decline
beginning from the early- to mid-1980s in &l derived ingices for Div. 3L and Biv. 3N. The
large increase in 1992 in both Div. 3L series was difficult to reconcile with other indices of
abundance for Div, 3L.

A standardized CPUE series based on Portuguese observad data (SCS Doc, 96/12)
suggested. stability in Div. 3L from 1888 to 1993 while directed effort to redfish gradually
declined over the same pericd. There was no directed fishery in 1984 or 1995. An analysis
of Portuguese CPUE observed data for Div. 3NO combined indicated an increasing trend
from 1991 to 1884 and stability in the rate between 1994 andg 1995. STACFIS was uncertain
whether these indices were reflective of the trends in the population or simply reflect the
axperience of the Portuguese flest. The Committee noted that the CPUE data were not
presented separately for Div. 3N and Div. 30 as recommended in June 1995. The
possibility of a relationship between redfish in Div. 3C and Div. 3LN was revisited. It was
noted that the Portuguese flest conducts a fishery in the area of the border of Div. 3N and
Div. 30 suggesting they are related. The Committee considered that it would be very useful
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to provide information relative to the distribution of the Portuguese fleet in the area, and
therefore, STACFIS recommended that the Portuguese observed data be analyzed and
distribution maps provided relative to effort directed towards redfish in Div. 3LN.

Nonetheless, the Committee considered it more appropriate if the Div. 3NO data could be
disaggregated and, accordingly, recommended that future analyses of Fortuguese
observed catch-rate data for redfish be presented separately by Division.

Redfish sampling for 1995 available as by-catch from a Portuguese trawl fishery in Div. 3L
(SCS Doc. 96/12) suggested males 22-3C cm and females 23-30 cm dominated the catch
based on a sample obtained in February. The mean lengths of the samples were 27.5 cm
for males and 28.8 cm for females. Sampling of the 1995 Div. 3N Portuguese trawl fishery
from February to August suggested mates 26-32 cm and females 26-35 cm dominated the
catch. The mean lengths of these samples were 32.1 cm for males and 32.7 cm for
females. [t was noted that the mean length and mean weight in the catch increased by 4-5
cm and 150 grams respectively, compared to 1994, Given the relatively slow growth rate
of redfish it is possible that the fishery was conducted on a different body of fish than in
1994,

Research survey data

Stratified-random surveys have baen conducted by Canada in Div. 3L in various years and
seasons from 1978 to 1995 in which strata up to a maximum of 732 m were sampled. Up
until the autumn of 1995 these surveys were conducted with an Engels 145 high lift otter
traw! utilizing a small mesh codend liner (28 mm) and tows conducted for 30 minute
duration. Beginning in autumn 1995, the survey was conducted with a Campelen 1800
survey gear with a 12 mm codend liner and 15 minute tows. Data from comparative fishing
trials between the Engels trawl and protocol, and, the Campelen trawl and protocol were
not available prior to this mesting to convert the pre-autumn 1995 Engels data into
Campelen equivalents.

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. Mean number and mean weight (kg} per
standard tow showed large fluctuations between some adjacent years. Although it was
difficult to interpret year to year changes in the estimates, in general, the data suggested
that the survey biomass index (Fig. 19) from 1991 up to spring 1995 was at its lowest level
(average 4 500 tons) relative to the time period prior to 1986 (average 103 000 tons). The
autumn 1995 index at 50 000 tons was not directly comparable, however, 90% of this
estimate is influenced by one relatively large catch. Regardless of this caveat, the 1995
estimate was still lower than the unconverted estimates prior to the mid-1980s.

Canadian surveys have also been conducted in spring (1991-96) and autumn {1891-95)
in Div 3N. These surveys alse utilized the Campelen survey trawl beginning in autumn 1995
as described above. 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 availability to the trawl gear or migrations to and from
Div. 3N rather than real changes in population abundance, and therefore were not
considered reflective of year to year changes in population abundance. The average
survaey biomass index for the 1991 to spring 1995 period was about 14 000 tons. Surveys
in the autumn 1835 and spring 1296 resulted in a biomass index of 41 000 tons and 6 000
tons respectively. About 28 000 tons of the autumn 1895 estimate occurred in a single
stratum due fo & large catch. The Committee noted that these estimates were within the
range of the unconverted estimates of the surveys pricr to the Campelen survays.
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Fig. 19: Redfish in Div. 3LN: survey biomass indices from Canadian surveys in Div. 3L and
Div. 3N. :

A comparison of the Canadian and Russian bottom trawl surveys in Div. 3L indicated a
similar trend of decline in density estimates from 1984 to 1990, and both indices have
remained at this relatively low level to 1994. It was noted, however, that the 1994 Russian
survey did not cover the entire Div. 3L area and there was no survey conducted in 1995,
The Canadian index continued to be relatively low to the spring of 19856, The situation was
unclear for Div. 3N. The Russian surveys indicated relatively low mean weight-per-tow from
1989 to 1991 with a dramatic rise in 1893. This large increase in 1993 relative to 1991 was
highly influenced by the trawling conducted in ane stratum, which accounted for 70% of
the biomass but only represented about 9% of the area surveyed.

Recruitment

Length distributicns and age distributions in numier per thousand from the regular spring
and autumn Canadian surveys in Div. 3L Iindicated there has been relatively poor
recruitment over the time pericd coverad by the surveys. These also indicated the seasonal
variability in years where seasons have been covered sufficiently. The 1994 autumn and
1995 spring surveys showed similar length distriputions. The bulk of the lengths were within
a range from 26 cm-29 cm which ceorresponds to fish born about 1984. The length
distribution sampled by the Campelen trawl in autumn 1995 showed a much broader range
Sut the buik of the catches mostly consisted of fish in the range of 25 cm to 33 cm. There
was no sign of any good recruitment in the recent surveys.

Length distributions and age distributions from spring and auturmn Canadian surveys in Div.
3N frem 1991-95 showed different size compositions compared with Div. 3L for each
corresponding seasonal survey, generally being composed of size groups that were much
smaller. There was a relatively good pulse of recruitment picked up in the 1881 autumn
survey in the range of 12-14 cm (1986 and 1987 year-classes) that could be tracked
through to the 1995 spring survey at about 18 cm. This mode was also reflected in the
1995 autumn survey which had a peak at 20 cm. Given the variability in the survey
estimates the magnitude of this recruitment cannot be determined. There was no sign of
any good year-classes subsequent to this in the surveys.
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Assessment Results

It was not possibie to provide an estimate of the absolute size of the stock in Div. 3LN. The results
from Canadian spring and autumn surveys suggest the survey biomass index has beaen low in Div.
3L since 1991 relative to the late-1970s to mid-1880s period. A direct comparison cannot be made
at this time with recent surveys utilizing the Campelen trawl. Nonetheless, the estimates from the
autumn 1995 survey in Div. 3L are within the lower range of the unconverted Engel surveys prior to
1987. The situation in Div. 3N based on the Canadian surveys is unclear because of large seasonal
fluctuations, however, the survey biomass index has averaged 14 000 tons from 1891 to the spring
of 1985, which is about three times the average biomass index based on Canadian surveys in Div,
3L since 1992 (4 500 tons). Surveys using the Campelen trawl since the autumn of 1995 cannot be
comparad directly at this time but are within the range of Engels estimates since 1991, Russian
bottom trawl surveys have also indicated a decling in relative abundance to historically low values
in recent years for Div. 3L and indicate a decline for Div. 3N from 1984 to 1991.

The catch-rate indices derived for Div. 3L and Div. 3N show much variaiility. Although some of the
changes in mean catch rate between some years are too dramatic to be solely the result of changes
in population abundance, there are indications of decline from the mid 1980s to 1890 in ali the
derived indices. This corresponds to a period when some of the largest catches historically were
taken and have likely generated high fishing mortalities.

In summary, Div. 3L continues to be very low with no sign of geod recruitment, Div. 3N has declined
from 1984 to 1991 but the status since then is uncertain. The Div. 3N paortion contains a recruiting
component of unknown abundance that is already recruiting 1o some fleet sectors. Despite this there
is no sign in the research surveys of any good year-classes to follow,

Future Studies

Neting that there was no new information available to addrass an outstanding recommendation
relative to the integrity of Div. 3LN and Div. 30 as management units for redfish, the Committee was
informed that work continues within Canada to address guestions related to stock structure and
migration of redfish. STACFIS regards this issue as important and necessary to resalve. STACFIS
concluded that a further ook at survey databases for redfish in Div. 3N 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 heip in the interpretation of the indices
of abundance; and (2} data be examined to evaluate the appropriateness of Div. 3LN and Div. 30
as manageament units for redfish. :

Silver Hake in Divisions 4V, 4W and 4X (SCR Doc. 96/1, 3, 17, 78, 5CS Doc. 96/3)

a)

Introduction

The fishery historically 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 araa, however, since 1977 the fishery has been subjected to various seascnal, area, and gear
restrictions. Since 1990, allocations have been made to Canadian companies which have entered
into developmental arrangements with Cuban and Russian Federation fishing companies to harvest
silver hake. Despite these realignments, the resultant compositicn of the fleet actively fishing silver
hake has not changed with regard to vessel size and type, although Russian vessels have not
participated since 1993. Nominal catches since 1970 ranged from a maximum of 300 000 tons in
1973 to a minimum of 8 000 tons in 1994. Catches generally increased from 1977 to 1989, with the
exception of 1983, from 37 000 tons in 1977 to 91 000 tons in 1988. Since 1989, catches have
shown a decline. Since 1977 catches for this stock have been below the TAC through allocations
being made to parties which did not garticipate in the fishery, and allocations which were made late
in the season when commercially viable catch rates could not be achieved. These trends
continued in 1995 and resulted in only 18 000 tons being harvested from a TAC of 50 000 tons.
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Recent catches and TACs {'000 tons) are as follows {Fig, 20%:

1986 1987 1688 1889 1990 1991 1982 1993 1994 1985 1906

TAC 100 100 120 13D 135 100 105 86’ 30 60 60
Catch as 62 74 a1 69 68 32 29° 8 18°

' Projected catch at Fy, was 75 00C tons; 11 000 additional tons were allocated by Canada in the knowledge
that not all allocations would be fully harvested.
# Provisional. ‘
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Fig. 20. Silver hake in Div. 4VWX: catches and TACs.

The 1995 fishery commenced in the last week of March, and finished in mid-July. In 1995 Canada
continued the reguiatory changes implemented in 1894 to minimize cod, haddock and policck by-
catches in this fishery - the Small Mesh Gear Line (SMGL) was repositioned to restrict fishing to
water deeper than 190 m, and use of a separator grate in codends was mandatory. These
measures were effective in reducing by-catches. STACFIS exprassed concern that these restrictions
on the fishery may be affeciing silver hake catch rates, and recommended that the effect of
regulatory measures introduced in 1994 on Div. 4VWX silver hake catch rates be examined in more
detail in future.

An exploratory fishery inshore of the SMGL is being cenducted by Canadian fishermen in 19986.
Based on anecdotal information this venture appears to be operating successfully in Emerald and
LaHave Basins. :

Input Data
i) Commercial fishery data ;

Catch rates. In response ic a Scientific Council recommendation of 1995 to examine the
possibility of interaction terms in the catch-rate data, catch and effort data from the
commercial fishery were analyzed using a muitiplicative model fitted with a gamma
distribution (SCR Doc. 96/17). Country, division, month and year were considered as
factors. Using an all-subset mods! building approach, a model with year alone had as
much explanatory power as a model with all factors included, and thus the interaction
problem could be avoided. As a result of this analysis, a non-standardized catch-rate
series was calculated, using Canadian cbserver data, and used as an index of stock
abundance. The new analysis was generally in agreement with the standardized series
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used in the previous assessment, Catch rates have dropped in recent years (Fig. 21), from
a peak of 4 tons/hour in 1989 to approximately 1.4 tons/hr between 1992-95,
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Fig. 21. Silver hake in Div. 4VWX: non-standardized catch rates.

Catch-at-age and weight-at-age data. The commercial removals-at-age for 1995 were
calculated from Canadian length samples from the commercial fishery and monthly
age-length keys constructed from Canadian ageing data. Length/weight data from
Canadian July research vessel surveys were used in the calculation of weights-at-age. The
removals-at-age and weight-at-age for 1977-1994 were taken from the previous
assessment, to provide estimates for the period 1877-95 inclusive. Commercial mean
weight-at-age has declined since 1992, but showed a small increase for most ages in 1995
over the 1994 levels. STACFIS expressed concern that commercial weight-at-age might
be affected by the length/weight relationship derived from the July rasearch vessel survey,
and recommended that for Div. 4VWX silver hake, the proportion of posi-spawning fish in
the Canadian July survey data be examined. It was also recommended that for Div. 4VWX
siiver hake, the distribution of fish in the Canadian July surveys be examined for interannual
variations or temporal trends, and compared to fishery distributions, to investigate the
hypothesis of variations in the timing of stock migrations.

Research survey data

The survey results indicated a decline in total numbers and biomass over the period 1986-
92 (Fig. 22). However, since 1992 abundance and biomass have increased.

Based on the 0-group survey, the 1995 year-class appeared to be above average in size.
Biological studies

The use of M = 0.4 as the natural mortality for silver hake was examined, in an analysis
based on long term recruitmant trends. The ratio of one year old fish to the total population
abundance was assumed to be a proxy for natural mortality, where fishing mortality was
low. Based on this assumption, M was calculated to be 0.6. STACFIS noted that the data
set used to calculate the ratios included years of high exploitation in the mid-1980s, which
might affect the results of the analysis.
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Fig. 22. Silver hake in Div. 4VWX: survey biomass,

Variability in silver hake abundance was compared to that of several other Northwest
Atlantic gadoid stocks, and some similarities were found.

Estimation of Parameters

Sequential population analysis. Commercial catch-at-age (ages 1-9, 1979-95), age desegregated
non-standardized CPUE (ages 1-8, 1979-95), Canadian July survey catch-at-age (ages 1-9,
1979-85) and a juvenile index {0-group, 1981-95 except 1992) were used for tuning in a VPA using
a bias-adjusting Adaptive framework {ADAPT). A dome-shaped partial recruitment pattern was
used in the analysis, with M set at 0.4. This analysis gave an estimate of F in 1985 of 0.2, on
average, for ages 3-5 {Fig. 23}.

F (average age 3-5)
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Fig. 23. Silvar hake in Div. 4VWX: Average fishing mortality for age 3-5.
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A retrospective analysis using the results of the ADAPT formulation showed a tendency for F to be
underestimated, and population numbers overestimated, as a longer time series of data was
introduced. This pattern has been noted in previous assessments of this and other North Atlantic
stocks, but the underlying cause remained obscure. An analysis of the retrospective pattern onan’
age-by-age basis showed the degree of over estimation of the population numbers to range
between 10 and 30%, with a tendency to increase with age. Thus, numbers from the populaticn
analysis were adjusted, on an age-by-age basis for catch projection purposes.

A similar adjustment for a retrospective pattern was made in the 1833 and 1994 assessments, but
this was not done in 1995 as the retrospective pattern exhibited was irregular, and under and over-
estimates, although substantial, cancelled each other out.

The appropriatenass of the severely dome-shaped partial recruitment pattern imposed in the VPA
was raised and STACFIS recommended that the effect of the dome-shaped partial recruitment
pattern be thoroughly investigated for Div. 4VWX silver hake.

Prognosis

The 1895 year-class will make a significant contribution to the catch in 1987 at age 2. Size of this
year-class (1 280 million) was calculated from & linear relationship between the 0-group survey and
SPA numbers at age 1 (1983-91 year-ciasses). The size of the 1994 year-class at age 1 is poorly
estimated in the SPA, as the estimate is based on a single occurrence in the catch matrix. The
strength of the 1994 year-class was estimated from both the July survey data and the O-group
survey. Year-class estimates from the July research vessel survey were regressed against estimates
from the SPA for the 1982-92 year-classes at age 1. The prediction from this relationship for the
strength of the 1994 year-class was 1 100 million fish, while the estimate from the 0-group survey
relationship was 720 million. Since the amount of variation explained by the two relatiocnships was
approximately the same, the size of the 1994 year-class was taken as an average of the two
estimates, at 910 million fish. A geometric mean of age 1 numbers from the VPA (1984-93 year-
classes) was used for the 1997 vear-class {800 million). For projection, an F,, value of 0.70 was
used, based on the vield-per-recruit analysis conducted during the 1994 assessment. As was the
case for the previous assessment, mean weights-at-age for projection were taken as the average
of the three most recent years (1993-85), while the partial recruitment pattern was an average of
the five most recent years (1991-85). Weight-at-age, partial recruitment and numbers were:

Age Avg weight (kg) PR numbers’
1 0.057 0.02 810 000
2 0.103 0.25 381 011
3 0.140 0.73 320 731
4 077 1.00 107 890
5 0.210 0.75 37 411
8 0.287 0.66 6 829
7 0.3890 0.44 1194
8 (.393 0.54 331
g 0,766 0.08 156

' January 1895 numbers, age 2+ adjusted for
refrospective pattern.

The 1996 silver hake fishery is still in progress, and the exact total catch cannct be determined at
this time. Based on preliminary catch rates, level of participation, and historical trends in resource
availability, the final catch was predicted to be 18 000 tons. A catch of this size will result in a mean
F at ages 3-5 (the main age groups in the fishery}, similar to the level of 1995. The catch at a target
fishing level of F,, in 1997 is estimated to be 48 000 tons,

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 the size
of incoming vear-classas for this stock.
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8. American Plaice in Divisions 3L, 3N and 30 (SCR Doc. 96/49, 51, 61, 75; 8CS Doc. 96/12)
a) Introduction
This fishery was under moratorium in 1995. Total catch in 1995 was 637 tons, mainly taken in the
Regulatory Area (Fig. 24). Canadian catch in 1995 was about 59 tons, taken as by-catch, mainly
by inshore gears.
Recent nominal catches and TACs (‘000 tons) are as follows:
1986 1987 1988 1989 1990 1891 1962 1993 1984 1995 1998
TAC 55 48 40" 30.3 249 258 258 10.5 4.8° 0 0
Catch 65 BB 413 443 323 34 114 17%6 7 06
' 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.
% Includes a percentage of the "flounder non-specified” calch reported to NAFO by South Korea.
' Includes estimates of misreported catches.
® Provisional.
& Catch may be as high as 19 4C0 tons.
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Fig. 24. American plaice in Div. 3LNO: catches and TACs.
b) Input Data
i Commercial fishery data

Catch and effort. There were no catch and effort data available.

Catch-at-age. There were no catch-at-age data available. There was limited sampling of
by-catch in the Portuguese fishery. These data indicated that the main length range from
the trawler by-catch in Div. 3N and 30 was 26-38 cm and frem gillnets in Div. 30 there
were 3 modes at 32, 42 and 48 cm. :
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Research survey data

Canadian stratified-random groundfish surveys. Data from spring surveys in Div. 3L,
3N and 30 were available, with some exceptions, from 1971 to 1995. Surveys prior to
1891 generally had a maximum depth of 366 m. From 1991 to 1995, the depth range has
been extended to at least 731 m in sach survey.

In Div. 3L, the trawiable 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 (4 600 tons) which is only about 3% of the 1985-88 mean
value. 52% of the remaining biomass in Div. 3L was found in strata with a depth range of
366-731 m in 1995, as compared to 5% in 1991,

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 decline since 1990,
with the 1994 and 1995 (9 600 tons) values being the lowest in the series, down 30% from
the previous low in 1993,

In all areas, the trawlable abundance was generally highest in the late-1970s and early-
1980s {Fig. 25) as the strong year-classes of the early-1970s dominated survey catches.
The total abundance index for 1995 was the lowest estimate in the series having declined
by 85% from the vaiue of 1990. In the late-1970s, fish aged 9 years and older made up 35
to 45% of the abundance index. By 1895, fish in these age groups made up only 25% of
the index, and the estimates of abundance at these ages had declined by more than 95%
during this pericd. Alse, the propertion of the stock north of 45°N has decreased
substantially in recent years.
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Fig. 25. American plaice in Div. 3LNO: abundance from Canadian spring surveys.

From Canadian autumn surveys in Div. 3L, {maximum depth of 731 m since 1980}
population estimates have shown a sharp downward trend since 1284 to a level in 1994
(8 500 tons) which is less than 3% of the estimates in the early-1980s. Simiiar to the spring
surveys, the 1994 abundance sstimates at almost every age older than 4 years were the
lowest in the series.
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From 1990 to 1994, autumn surveys were also carried cut in Div. 3NO (maximum depth of
731 m since 1993). The 1994 biomass estimates in both Divisions were the lowest in the
fime series (Div. 3N - 23 200 tons, Div. 30 - 16 800 tons). The estimates of total
abundance from tha autumn surveys in Div. 3L daclined by 30% or more in each of the last
4 years, while there was no trend in either Div. 3N and 30. For Div. 3LNO in total, the
auturnn surveys indicated a decline in abundance of 75% from 1990 to 1984 (Fg. 26},
compared to a decrease of 80% during this period in the spring surveys (Fig. 25).

Campelen surveys. Starting in autumn 1995, Canadian surveys have been conducted

‘using a Campelen 1800 trawl. Until a conversion factor is calculated and applied; the

biomass estimates from the autumn 1295 survey and preliminary spring 1996 estimates are
not comparable to the earlier spring and autumn surveys. As with the previous series in
recent years, the biomass estimate in Div 3N and 30 declined somewhat between autumn
and spring.

Canadian juvenile groundfish surveys. Stratified-random surveys of Div. 3LNO were
conducted inside the 81 m depth contour from 1985 to 1988, were extended to 183 m in
the 1989 to 1991 surveys and further to 273 m in the 1892 to 1994 surveys. In 1984, large
catches of juveniles wete taken in the Regulaiory Area in Div. 3NO, consistent with
previous surveys. Two other sites were identified as areas of major aggregations of
juveniles: the Whale Deep area in Div. 30, and the north and northeast slope of Div. 3L.
American plaice were generally found in deeper and colder water in Div. 3L than in Div.
3NQ.
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Fig. 26. American plaice in Div. 3LNO: biomass and abundance from autumn surveys.

in both Div. 3L and 3N, the total abundance and biomass increased slightly in 1994
compared to 1893, but were reiatively stable over the last few years. In Div. 30, total
abundance declined somewhat in 1894, but both abundance and biomass in Div. 30 have
been fairly stable since 1989. The abundance of juveniles has been relatively stable over
the time series. The 1988 and 1989 year-classes showed some promise in the 1994
survey, but the 1891 and 1992 year-classes were average at best.

STACFIS noted that the abundance and biomass estimates from the juvenile surveys (Fig.
27} were much higher in all years than those in the comparable spring and autumn
groundfish surveys. This is due mainly to the higher efficiency of the trawl used in the
juvenile surveys and most of the biomass and abundance estimated from the juvenile
surveys comprised of young fish.
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Fig. 27. American plaice in Div. 3LNO: hiomass and abundance from juvenile surveys.

USSR/Russian surveys. Results from USSR/Russian surveys in Div. 3LNO were available
for 1972-91. The results agree with those of the Canadian spring surveys indicating an
increase in stock size in the late-1970s and early-1980s followed by an aimost continuous
decline from 1984. No comparable survey was done in 1992 or 1995, and the 1993 and
1994 results were not available at this meeting. STACFIS recognized the importance of the
Russian spring survey data in providing an index of abundance for this stock and
recommended that the estimates for Div. 3LNO American plaice from the 1893 and 1994
Russian spring surveys be made available in June 1897 if possibie,

EU-Spain survey. Results from a survey conducted in 1996 in the Regulatory Area in Div.
3NO to a maximum depth of 1 100 m were available. The biomass index of American
plaice in strata surveyed in both the 1936 and 1995 surveys was 92 500 tons in 1996, an
increase of 84% over 1995, In both years, half the biomass was estimated to be in a
known nursery area for American plaice (stratum 360, depth range 57-91 m). The peak
catch was from 26 to 38 cm for males and 30 to 32 cm for females and much of the
biomass was composed of small fish. STACFIS noted that the abundance of every length
group increased between 1995 and 1996.

Canadian deep water surveys. As discussed In 1995, 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 1991, no

American plaice were found in the area surveyed. In 1994 and 1995 the biomass.
estimates in Div. 3L were 4 879 tons and 8 406 tons respectively. A small portion of Div.

3N was surveyed in 1994 and 1995 giving biomass estimates of 1 575 and 1 714 tons.

Biological studies

Age at 50% maturity (Ag,) for females in Div. 3LNO was estimated for each year from 1980
10 1895. The A, has declined substantiaily over this perfod from an average of around 11
years in the early-1960s to a current estimate of about 8.5 years.

An index of female spawning stock biomass was calculated from the Canadian spring
groundfish surveys from 1975 o 1995, This index was relatively stable until the late-1980s
when it began a precipitous decline {Fig. 28). The current estimate of 6 000 tons is 95%
less than the estimates of the mid-1980s.
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Fig. 28. American plaice in Div. 3LNQ: estimates of biomass and $58 from Canadian spring
surveys.

The resuits of two tagging experiments were presented. The first examined movements
of juvenile American plaice near the tail of the Grand Bank in Div. 3N and 30 while the
second reported on movements of adults mainty released on the top of the Grand Bank
in Div. 3L, A total of 9 715 juvenile and 3 154 adult American plaice were released. The
results indicate that both juveniles and adults are rather sedentary with little indication of
movements beyond 30-50 naut. miles. STACFIS recommended that the data on American
plaice tagging in Div. 3LNO be examined in relation to distribution of fishing effort.

Assessment Resulls

The Canadian spring and autumn and the Russian surveys all show a large decline in abundance
and biomass since the mid to late-1980s. This agrees with the decline in CPUE and the collapse
of the fishery. The indices from Canadian juvenile surveys have been relatively stable from 1989
to 1094 and show no better than average recruitment since the 1989 year-class. The EU-Spain
survey in the Regulatory Area of Div. 3NO showed a large increase in biomass and abundance
between 1995 and 1996. There was also some indication of an increase in biomass in the Canadian
deep-water surveys in Div. 3L between 1994 and 1995 while Div. 3N was stable,

STACFIS noted that it could not resolve the differences in these survey trends at this time, The
research recommendations listed below may help to resolve this.

Research Recommendations

STACFIS noted that set positions from surveys would be helpful in comparing the results between-

surveys and across years and recommended that set locations be mapped and presented
wherever possibie for surveys of Div. 3L NO American plaics.

STACFIS recommended that error bars be presented with estimates of biomass and abundance
from surveys for Div. 3LNO American plaice to aid in the interpretation of interannual changes.

STACF!'S noted that the abundance-at-age estimated from many of the survey series presented
could ke analyzed together and recommended that for Div. BLNO American plaice, muftiplicative
models be used to estimate relative year-class strength from the 3 main Canadian survey series.
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STACFIS noted that there have been a number of changes in the depth range covered in the
Canadian juvenile survey series and recommended that abundance from the juvenile surveys for
Div, 3LNO American plaice be examined mcorporatmg only the strata common to every year.

American Plaice in Division 3M (SCR Doc. 96/54, 684, 72, 79; SCS Doc. 96/12)

a)

b)

Introduction

Since 1874, when this stock started to be regulated catches ranged from 600 tons in 1881 ta 5 600
tons in 1987. After that catches declined to 275 tons by 1893, caused in part by a reduction in
directed effort by the Spanish fieet, which took place in 1992, Since then, catches increasad to the
level of early-1990s. Catches for 1995 |ncreased by 85% compared with 1894 and was estimated
to be around 1 300 tons. In 1895, eshmated catch for non-Contracting Parties exceeded by more
than three times the catches of NAFO members By-catches in the shrimp fishery were not included
in the catches but were estimated to be low (see SCR Doc. 96/64)}.

From 1979 to 1993 a TAC of 2 000 tons has|been in place for this stock. A reduction to 1 000 tons
was decided for 1994 and 1995, and a moratorium was agreed for 1996 (Fig. 29).

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

|
1986 1987 1988 1989 1990 1991 1992 1693 1994 1995 19986
I

TAC 2 2 2 2 2 2 2 2 1! 1! 0
Catch 38 5.6 2.8 35 0.8 1.6 0.8 0.3 0.7% 1.3%
' No directed fishing.
2 Provisicnal.
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Fig. 29. American plaice in Div. 3M: catches and TACs.
Input Data
i) Commercial fishery data
Commercial data were insufficient to/derive length and age composiiion. Asin 1995, length
and age composition of the catches|were derived from the survey which took place in July
1995. This was considered to be adequate taking into account that more than 77 % of the
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total catch was estimated to come from non-Contracting Parties, which are not regulated
by NAFO enforcement measures. These catches were thought to have a similar length
composition to the survey.

Mean weight-at-age in the catches did not indicate any trend.
Research survey data

The series of research surveys conducted by the EU since 1988 was continued in July
1995. The Russian survey series, started in 1983 was interrupted in 1994, but continued
in 1995. However no data on American plaice were available. STACFIS recommended that
the 1995 data, and data on American plaice from future Russian surveys in Div. 3M, be
made available as soon as possible. A continuous decreasing trend in both the indices of
abundance and biomass was observed since the beginning of the FU series. The Russian
series, aithough showing a higher variability, also indicated a decreasing trend starting in
1986 (Fig. 30).

During the survey series the age reader was changed three times, and age compositions
of the survey may reflect different criteria. Althcugh these may produce some variability in
age interpretation between readers, the 1986 and 1990 year-classes nevertheless
appeared to be the strongest of the series. Since 1991 a series of very poor year-classes
were indicated by the survey data.

The spawning stock bicmass (50% age 5 plus age 6+}, as estimated from the EU surveys,
increased in 1993 to a value close to 1991, but decreased again in 1995. This decreasing
trend is expected to be continued as ne strong year-classes will recruit to the SSB in the
near future:

16 22

i - 20
14 ] P
L 118 3
» b o
- 12 ~ 16 @
5 i i o,
p=i - — 14 _.
o 10 | 5
g L Q
S — 12 =z
Z 8 R 0 g_
5 R
E 6 -8 ,Ui
& - 7 3
o - -16 =
4 — EU Biomass 4 o)
= | ----#--- Russia Biomass a4 Z
5 |- —0—— EUJ Numbers E ~

| | —e—— Russia Numbers — 2

o I P [ [ \ 1 | L 0

1982 1984 1986 1988 1990 1992 1994 1996

Year

Fig. 30. American plaice in Div. 3M: abundance and biomass trends in the surveys.

Year 1988 1989 1980 1991 1992 1893 1994 1995

ssB 85 58 53 57 36" 5.0 5.0 43

' Estimated using mean weight-at-age in the catch
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c) Estimation of Parameters o

Taking into account the deficiencies in the data base, only a crude approximation of the trend in
fishing maortality could be obtained, by comparing the catch and survey bicmass ratio, for ages fully -
recruited to the fishery. For 1995 it was 0.27, which was an inCrease of 136% compared to the 1994
level (Table 1, Fig. 31). '

Table 1. American plaice in Div. 3M; trend in F incex as estimated
by the catch to survey biomass, ratio for ages fully recruited
to the fishery (8 to 11},

Year Catch Survey c/B
1988 1298 6066 0.21
1989 1470 2573 0.57
1980 497 3262 .15
1921 768 . 2481 0.31
1962 435 2141 0.20
1993 111 1075 0.10
1984 309 2666 0.12
1995 429 1580 0.27
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Fig. 31. American plaice in Div. 3M: trends in the catch, EU-survey biomass and F index
for ages fully recruited Lo the fishery.

dj Assessment Results
STACFIS noted that this stock appears to be in a very poor condition, with no good recruitment to
S55B expected for at least the next five years.

Witch Flounder in Divisions 3N and 30 (SCR Doc. 96/49, 70; SCS Doc. 96/12)

a) Introduction

. Reported catches in the pericd 1972-84 rangad from a low of about 2 400 tons in 1980 and 1981
to a high of about 9 200 tons in 1972 {Fig. 32). With increased effort, mainly by EU-Spain and EU-
Portugal in 1885 and 1986, catches rose rapidly to 8 800 and 9 100 tons, respectively. This
increased effort was concentrated mainly in the Regulatory Area of Div. 3N. Non-Contracting Parties
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such as South Korea (Contracting Party as of Dacember 1993), Cayman Islands, Panama and USA
{Contracting Party as of November 1995) also contributed to the increased catches.

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

1987 1888 1889 1990 1991 1992 1603 1994 1995 1996
TAC 5 5 5 5 5 5 5 3' ) 0
Catch 8 7 4 4 5 5 42 12 0.4°
' No directed catch.
2 Provisional.
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Fig. 32. Witch flounder in Div. 3NO: catches and TACs.

In 1987 and 1988, the fotal catch was about 7 500 tons, declining to between 3 700 and 4 900 tons
in 1089 to 1992 with a catch of 4 400 tons estimated for 1993. The best estimates of catch for 1994
and 1995 were 1 100 tons and 400 tons, respectively.

Catches by Canada ranged from 1 200 tons to 4 300 tons from 1985 to 1993 (about 2 650 tons in
1991 and 4 300 tons in 1992) and were mainly from Div. 30. Only 2 tons was reported by Canada
in 1994 (by-catch) and zero catch in 1995, Catches by USSR/Russian vessels declined from
between 1 000 and 2 000 tons In 1982-88 to less than 100 tons in 1989-90, and to zero since then.

STACFIS noted catch statistics were not adeguate for this stock, given that there were catches by
non-Gontracting Parties which were not reported to NAFO and have been only estimated from other
sources, for example greater than 30% for 1991 and 1992, There were also catches in some
instances which must be estimated from breakdowns of large catches of unspecified flounder in the
early years of the fishery.

Input Data

i Commercial fishery data

Very little information was available due to a moratorium on directed fishing. Soma length
frequency data from by-catch in the Portuguese gillnet fishery during 1995 in Div. 30
indicated catches in the range ¢f 28-58 cm with modes at 38-40 cm and 46 cm (SCS Doc.
96/12),
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i) Research survey data

Biomass estimates. Estimated biomasses from Canadian surveys in Div. 3N have been
at very low levels during 1971-95 and in most years were less than 1 000 tons. For Div.
30 the estimates of biomass fluctuated annually, on average between 6 000 and 12 000
tons in the late-1980s. it was observed that despite the fact that survey coverage in Div.
3NO during 1991-95 has been the most complete in the time series, including much
deeper water, there was a declining trend since 1989, The 1993 and 1995 values were
among the lowest observed in Div. 30 (Fig. 33). Although surveys were conducted in the
autumn of 1995 and spring of 1996, they were carried out with a madified shrimp trawl
compared to a groundfish trawl in previous years. The indices were higher from these
surveys, however, they were not comparabie o previcus years to allow for evaluation of
trends in population size to the'present.

A survey conducied by EU-Spain in May 1995 estimated biomass in the Reguiatory Area
of Div. 3NO at about 3 500 tons comprised of fish mainly in a length range of 30-5C cm.

‘A similar survey in 1996 estimated biomass to be 2300 tons for similar strata mainiy in a
length range of 26-50 cm. The survey was extended from a maximum depth of 730 m in
1995 to 1 100 m in 1996. About 76% of the estimated biomass from the survey in 1998
was accounted for by strata not surveyed in 1995,
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Fig. 33. Witch flounder in Div. 3NO: estimates of biomass.

Assessment Results

Based on the available data, the stock appeared to remain at a Jery low level with little sign of

rebuilding.

Recommendations

STACFKIS noted that it was not possible far ageing data for witch flounder in Div. 3NO to be availabie
for this meeting from any of the Canadian surveys since 1993, which made it difficult to evaluate
abundance-at-age or estimate the recruitment potential of recent year-ciasses. It was
recommended that where ever possible the most up to date calch-at-age dala for witch flounder
from the surveys in Div. 3NO be made avaifable for the June 1997 Meeting.
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Yeliowtail Flounder in Divisions 3L, 3N and 30 {SCR Doc. 96/49, 66, 74)

a)

B)

Introduction

Catches dacreased from around 2 069 tons in 1994 o about 67 tons in 1995 (Fig. 34). Catches by
EU vessels were at relatively low lavels from 1992 to 1993. Catches exceeded the TACs in each
year from 1985 to 1993. As noted in previous reports of Scientific Council, catch statistics for this
stock are not adequate, with as much as 25-50% of the catch in some years coming from
surveillance estimates and categorization of unspecified flounder catches. STACFIS noted that
estimates of the total cateh in 1995 ranged from 65 to 100 tons.

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

1986 1987 1988 1989 1980 1991 1992 1993 1904 1995 1886

TAG 15 15 15 5 5 7 7 7 7! o' o'
Catch 30° 18 182 102 147 162 112 1428 2'4 128

' No direcied fisheries permitted.
2 Includes estimates of misreported and non-reported catches.
? Provisional.
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Fig. 34. Yellowtail flounder in Div. 3LNQ: catches and TACs.

Input Data
i Commercial fishery data

There were no catch-rate or sampling data from the commercial catch in 1995, A
multiplicative model used in 1994 to analyze the Canadian catch and effort data showed
a slight increase from 1991 to 1993, but the values in these years were the lowest in the
-29 year time series. Given the continuing uncertainties with catch and the lack of sampling
data from some fleets and years, no catch-at-age or mean weights-at-age have been
calculated for the total removals for many of the years since 1984.

i) Research survey data

Canadian stratified-random spring surveys (1971-95). Surveys have been carried out
by Canadian research vessels in Div. 3LNO sach year, with some excepticns, from 1971



91 STACFIS 5-19 Jun

to 1995, with the results based upon Engel 145 Hi-Lift otter trawl equivalents. Yellowtail
flounder are confined aimost 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. In 1995,
most of the trawlable biomass of this stock continued to be found in Div. 3N, where the
index declined from about 60 000 tons in 1985-86 to between 29 000 and 43 000 tons from
1988-95 (Fig. 35). In Div. 3L the index of trawlable biomass declined steadily from about
15 000 tons in 1984-85 to zero in 1995. In Div. 30, the biomass index was relatively stabie
around 15 000 tons from 1988 to 1991, however, the 1992, 1994 and 1995 values were
arcund 6 00C-8 000 tons, compared to 27 000 tons in 1993. There was a high degree of
variability associated with the 1993 biomass estimate in Div. 30, and the 1994 and 1995
surveys suggest that this 1893 estimate may have been ancmalously high. The Canadian
groundfish survey catches have been usually dominated by yellowtail flounder aged 5-8
years, however, in 1894 and 1995 the catches were dominated by ages 6-7. The length
composition of the catches ranged in size betwaen 16 cm and 52 cm, with a modal iength
of 24 cm.
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Fig. 35. Yellowtail flounder in Div. 3LNO: estimates of biomass and abundance from
Canadian spring surveys.

EU-Spain stratified-random spring surveys in the NAFO Regulatory Area of Div. 3NO
(1995-96). These surveys which were carried out with a Padreira otter trawl and covered
a depth range of 45 to 1 000 m, produced a trawlable biomass estimate of 129 Q00 tons
compared to 28 000 tons in 1995, Similar to the 1995 survey, the majority (94%) of the
biomass was found in strata 360 and 376, the traditional nursery areain Div. 3N. STACFIS
noted that it was difticult to put this survey in the context with the Canadian spring surveys
because information on the catchabitity of the different bottom traw!s used in the Canadian
and Spanish surveys was nct avalable. The length composition of the
yellowtall flounder catches ranged in size tetween 10 cm and 54 cm, with a modat length
of 24 cm.

Canadian stratified-random autumn surveys (1990-94). These surveys covered depths
to 731 m and were carried out using the Engel 145 Hi-Lift otter trawl during the period
1920-24. The trawlable biomass index from thase autumn surveys in Div. 3LNO from 1990
to 1892 ranged from 38 000 to 48 000 tons, although the 1992 estimate was biased
downward by the omission of one stratum and part of another which historically had
relatively high yellowtail floundsr abundance. The 1993 and 1994 estimates of trawlable
biomass were 67 000 tons in each year (Fig. 36).
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Fig. 36. Yelowtail founder in Div. 3LNO: estimates of biomass and abundance from
Canadian autumn surveys,

Canadian stratified-random juvenile groundfish surveys (1985-94). From 1985 to 1994,
annual surveys have baen conducted in Div. 3LNO using a Yankee 41 shrimp trawi. These
surveys coverad the areas of juvenile and adult yellowtail flounder distribution. In Div. 3L,
the biomass declined steadily since 1985 to the lowest level in the series in 1993-94 at
2 500 tons. The bicmass estimates for Div. 3N, which had generally shawn 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 1924 biomass estimate of 57 000 tons remained at
the same level as seen in 1992-93. The 1992-94 average was about 60% higher than
the average level in 1989-91. Of note were the high variances associated with the 1993
estimate in Div. 30, and both the Div. 3N and 30 estimates in 1824. In 1894, the total
abundance for the 3 Divisions combined was almost twice the size of the 1993 estimate
(Fig. 37). 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 availability of the fish to the survey gear. STACFIS expressed caution about’
these estimates and noted that this increase may be a "year effect’

Canadian stratified-random Campelen trawl surveys (1995-96). Beginning in the autumn
of 1685, Canadian autumn and spring surveys were carried out using a Campelen 1800
shrimp trawl. The "new" standard trawl will replace the "old" standard trawls, the Engel 145
Hi-Lift otter trawl and the Yankee 41 shrimp trawl used in the spring and autumn groundiish
surveys. Because the cenvarsion factors have not been derived to convert the old standard
time serigs, the autumn 1295 and the spring 1996 estimates are not directly comparable
to any of the other time series. The 1996 spring abundance and biomass estimates were
the same in Div. 3N and higher in Div. 30, compared to the autumn 1995 estimates.

Stock distribution. Tagging returns from four juvenile tagging experiments carried out
in 1990-93 in the nursery area of Div. 3N showed that juveniles were relatively sedentary
with little indication of long distance movements and generally showed a persistence in the
area of release, Changes in stock distribution on the Grand Bank, Div. 3LNO, wera
examined using the indices from the 1894-96 Canadian spring groundfish surveys, the
1994 juvenile survey and the autumn 1994-95 groundfish surveys. All three indices showed
a near absence of yellowtail flounder in Div. 3L, confirming the decline in the northern
range, since the late-1580s, to the area on and to the west of the Southeast Shoal, (Div.
3NO). STACFIS expressed some concerns about this range contraction from the northarn
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part of the Bank (Div. 3L). However, the 1996 Campelen trawl survey showed that the
stock may have increased Its range furthar north and west in Div. 3NO in comparisen to
1994-95 distribution. The expansicn seen in the 1995 autumn and the 1996 spring surveys
was difficult to interpret givan the change in the standard survey gear.
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Fig. 37. Yellowtail flounder in Div. 3LNO: estimates of biomass and abundance from
Canadian juvenile surveys.

Assessment Results

Estimates of exploitation rate, expressed as a catch/survey biomass ratio using the spring research
vessel index were calculated. The ratio remained high during the late-1980s and early-1990s, as
biomass declined, and has declined substantially in 1994 and 1995. This may ke the result of the
catches in 1994 and 1995 decreasing by 85% and 99%, respectively, from the mean catch level
in 1988 to 1993, Nevertheless, the stock may be increasing in size as a result of the decreass in
fishing mortality since 1884, possibly aided by the relatively fast growth rates of yellowtall flounder.

Preliminary investigations of a stock-recruitment relationship using the Canadian spring survey data
series indicated that because the SSB index was low from 1989-95 the probability of obtaining
good year-classes from spawning during this period is low. It was noted that the stock racruitment
relationship was preliminary and used age 7+ abundance as a proxy for S$SB. STACFIS
recommended that a more detalled investigation of the stock-recruitment relationship for yellowtail
flounder in Div. 3LNO be completed for the 1997 assessment. STACFIS also noted a stock-
recruitment relationship could be used to investigate some of the guidelines, for example minimum
acceptable biclogica! limits, for re-opening the fishery.

An analysis of survey indices at age using the three Canadian time series in a general linear model
showed that recent year-classes have been poor relative to year-classes in the 1960s and 1970s.
This analysis also showed that an average estimate of total mortality (Zs) from the 1975-85 cohorts
was about 1.0. STACFIS exprassed interest in the use of general linear modais to investigate cohort
strengths and totality mortality using multi-survey indices and encouraged further work in this area.

There were four indices used to evaluate this stock: the Canadian spring and autumn groundfish
surveys, the Canadian juvenite groundfish surveys and the EU-Spanish spring surveys. Canadian
spring survey estimates showed some stability at a lower level since 1988, while recent Canadian
juvenile and autumn surveys, the EU-8panish surveys and the recent Canadian trawl surveys with
the new standard traw! (Campelen} showed an increase in indices of abundance. STACFIS noted
that the interpretation of these recent increases in some indices is confounded by the lack of
converted indices for the Canadian spring, autumn and juvenile indices to 'new' standard survey
trawl indices, the shart time series in the EU-Spanish surveys, and the effect of the range contraction
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12.

13)

a)

of the stock on survey estimates and their variances. Stock size has been relatively stable, since the
late-1980s, at a level lower than the early- to mid-1980s.

Greenland Halibut in Subarea 0 and Divisions 1B-1F (SCR Dcc. 96/14, 29, 36 67; SC8 Doc. 96/3, 9, 11,

Introduction

The annual catches in Subarea ¢ + 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 tons. In 1991 catches dropped to 10 000
tons and then increased to 18 100 tons in 1992. Since then catches have gradually decreased to
10 598 tans in 1924, but increased to 11 054 tons in 1895. In Subarea O catches peaked in 1990
with 14 513 tons, declined from 12 358 tons in 1992 to 4 722 tons in 1924 and increased to 5 880
tons in 1995, Catches in Div. 1B-1F have fluctuated between 200 and 1 600 tons during the period
1987-G1. After then catches increased to about 5 550 tons where they have remained since (Fig.
38).

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

1986 1987 1988 1089 1990 1991 1992 1993 1094' 1995' 1996

Recocmmended TAG? 25 25 25 25 25 25 25 25 25 11 11
SA D + + 1 1 15 8 12 7 5 [§]

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

Total + 1 3 2 16 10 18 13 11 113

! Provisional.

2 In the period 1986-1994 the TAG inciuded Div. 1A,
? Including 3308 tons non-reported.
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Fig. 38. Greeniand halibut in Subarea 0 + Div. 1B-1F: catches and TACs.

The fishery in Subarea 0. Prior 1o 1984, USSR and GDR conducted trawl fisheries in the offshore
part of Div. 0B., Also Faroese longliners have regularly taken catches in this area. In 1990 and in
1991 the Faroese longline catches were about 2 500 tons, but they dropped to a low leval in 1982
and 1993. Catches were about 14 500 tons in 1990 but have gradually decreased to 5 8380 tons
in 1995 of which 4 072 tons were taken by Canadian trawlers or trawlers chartered by Canada. In
1895 an offshore Russian longline fishery and a Canadian gillnet fishery was introduced in Div. 0B
and vielded catches of 274 tons and 1 249 tons, respactively. Most of the fishery takes place in the
second half of the year.
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In 1987 a longline fishery started inshore in Cumberland Sound. The catches gradually increased
to 400 tons in 1992 where it has remained until 1994, In 1995 a gilinet fishery was introduced in the
area and the total gilinet and longline catches were 285 tons.

No catches were reported from Div. OA.

The fishery in Div. 1B-1F. The offshcre 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 1995, Offshore, 4 593 tons were taken by
mainly Norwegian and Greenlandic trawlers while 522 tons wers taken by a Greenlandic longliner.
Inshore catches amounted to 79 tons taken by gilinet. Almost all the fishery takes place in Div. 1GD
in the secend half of the year.

Input Data
i) Commercial fishery data

For 1895 caich-at-age and weight-at-age data were available from the offshore fishery in
Subarea 1 and length frequency data from the offshore fishery in Div. 0B. As in the
previous two years fish at age 7, taken in the trawl fishery, was the dominant age group
in the overall catches. The introduction of a gillnet fishery in Div. 0B and an increase in the
longline fishery, together with a tendency towards more large fish in the trawl fishery have,
however, given a shift towards larger fish in the overall catches compared to previous
years.

Maturity data were available onty from the gillnet fishery in Div. OB, where almast all of the
fish sampled were mature.

Standardized catch-rate series were calculated from available logbook data from the
offshore trawl fishery in Div. 1CD during 1988-95. The standardized catch rates fluctuated,
but have shown a decreasing trend in the period 1988-94. The catch rate increased in
1995 to a level a litthe below the average of the time series. Catch rates for one Japanese
trawler fishing in Subarea 1 in the period 1987-95 showed a drop in 1991 but the 1992
value was similar to the average of the years 1987-80. In 1994 the catch rate decreased
about 37% compared t 1992 but increased again in 1995 o a level a little below the
average for the time series. Average calch rates from the Norwegian trawl fishery in Div,
1CD showed a decrease from 1991 to 1993, stabilized between 1993 and 1994, but
decreased further in 1995 to about half of the leve! in 1891 {Fig. 39). Catches rates for a
longliner in Subarea 1 were available for 1994 and 1995 and showed an increase of 36%.
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Fig. 39. Greenland halibut in Subarea 0 + Div. 1B-1F: CPUE.
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Based on the Greenland shrimp trawl survey and catches from a commercial trawler, the
by-catch of Greenland halibut in the shrimp fishery at West Greenland in 1894 was
estimated to be 1 467 tons and 21 million specimens. The bulk of the by-catch consisted
of 1 and 2 year old fish and was taken mainly in Div. 1A and 1B.

Research survey data

Since 1987 bottom-traw! surveys have been conducted in Subarea 1 jointly by Japan and
Greenland. In 1995 a survey was conducted in August and covered Div. 1A to 1D at
depths between 400 and 1 500 m. The trawlable biomass was estimated to be 40 800 tons,
which was not a statistically significant increase compared to 31 300 tons in 1994. The
1995 estimate included 400 tens from Div. 1A, which was not covered in 1994, The
estimated biomass in 1995 was, howaver, still below the level in the late-1980s and eariy-
1290s (Fig. 40). The increase in biomass between 1994 and 1895 was seen in all Divisions,
but was mainly due to an increase in the estimated biomass in Div. 1CD depth stratum
B00-1 000 m. Abundance estimates for Div, 1CD for the period 1988-92 fiuctuated in the
range 35-53 million but had gradually declined to 25 million in 1994, In 1995 the
abundance increasad again to 31 million. The increase was seen in most age groups, but
was maest pronounced in age group 4 - the presumably good 1991 year-class.

Biomass estimates {'000 tons) from USSR(Russia)/GDR(FRG) surveys and Japan/Green-
tand surveys for the years 1987-95 in Subareas 0+1 area as follows:

USSR({Russia)GDR{FRG) Japan/Greenland Total
Year 0B 1BCD . 1BCD 1ABCD! OB+1ABCD?
1987 ‘ a7 56 54° 58° 95
1988 55 47 53 57 112
1989 79 - 63 - -
1890 72 . 88 53° 56° 128
1991 48 - 77 79 125
1992 38 - 62 84 102
1993 - - 38 - -
1994 - - 31 - -
1995 . - - 40 41 -

' Div. 1A south of 70°N.

2 |USSR{Russia)/GCR{FRG) Survey Div. 0B + Japan/Greeniand Survey Div, 1ABCD.
2 In 1987 the survey did not cover the depth stratum 1 000-1 500 m.

* Estimate only for Div. 1CD.

5 Average values of two surveys.
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Fig. 40. Greenland halibut in Subarea 0 + Div. 1B-1F: biomass estimates from surveys.
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Since 1988 annual surveys have been conducted with a shrimp trawl off West Greenland
between 53°N and 72°30'N from the 3-mile boundary to the 600 m depth contour line. The
abundance in 1995 was estimated at 184 million, which was somewhat below the level in
1992-94 (about 250 million) but above the 60-80 million recorded for 1990-81. In the
nursery area (Div. 1AB), which is a subset of the survey area, the abundance was
estimated to 145 million. This was below the level in 1992-84 (200 million}, but above the
lavel in 1990-91 (80 miliion) {Fig. 41). The catches were composed almost exclusively of
1 ang 2 year old fish.
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Fig. 41. Greenland halibut in Subarea 0 + Div. 1B-1F: abundance from shrimp trawl
surveys,

Estimation of Parameters
VPA and yield-per-recruit analysis could not be used due to uncertainties in the input parameters,
Assessment

Catches peaked at 18 000 tons in 1992 but have been stable around 11 000 tons since then. Survey
trawlable biomass in Div. 1B-1D showed an increase from 31 000 tens in 1994 to 40 000-tons in
1995 and seems to have stabilized, however, at a lower level compared to the late-1980s and early-
1990s. Population estimates at age 1 of the 1992-94 vear-classes have declined in recent years
compared to the presumably good 1991 year-class, but are still considered to be at or above
average for the last decade. The 1991 year-class is still considered to be good at age 4 and will
gradually contribute to the trawl catches In 1996 and 1997. Although incomplete, three out of four
available CPUE indices showed an increase in 1895 compared to 1894,

Research Recommendations

Neither catch numbers-at-age, weights-at-age data nor CPUE data were availabie for Div. 0B
offshore for 1995, and STACFIS recommended that these data should be presented at the Scientific
Council Meseting in June 1997, in order to continué the fime series already established.

The question of whether the Cumberland Sound Greenland halibut stock contributes to the Subareas
0+1 stock needs to be résclved. STACFIS recommended that the tagging program initiated in

- Cumberland Sound in 1995 to ascertain whather aduit Greenland halibut fish move into Davis Strait

shoud be continued. The degree of spawning activity should be examined at the same time.
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The joint Greenland/Japan survey was conducted for the last time in 1995. The survey will be
continued with another vessei by Greenland. STACFIS recommended that paralle! trawling betweer
the Japanese and Greenlandic vessels should be carried out in order to make it possible to extend

the already established time series for Greenland halibut in Subareas 0 and 1.

STACFIS recommended that the investigations of the by-catch of Greenland halibut in the shrimp
fishery in Subareas 0 and 1 should be continued.

13. Greenland Halibut in Division 1A { SCR. Doc. 96/14, 36, 67, 68; SCS Doc. 96/9)

a)

Introducticn

The main fishing grounds for Greenland halibut in Div. 1A are located inshore. The annual inshore
catches in Div. 1A were around 7 000 tens in the period 1984 to 1989, but have been steadily
increasing to 17 911 tons in 1885 (Fig. 42). in recent years the inshore catches have been rather
evenly distributed throughout the year.

Catches ('000 tons) in Div. 1A are as follows:

1987 1988 1689 1990 1991 1992 1993' 1994! 1995'
llulissat 23 2.7 2.8 3.8 5.4 6.6 5.4 5.2 7.4
Uummannag 28 29 29 2.8 3.0 3.1 3.9 4.0 7.2
Upernavik 1.8 08 1.3 1.2 1.5 2.2 38 4.8 3.3
Offshore - - - - - - + * +
Unknown 2 0.4 0.6 0.6 05 + 0.1 - - -
Total 7.2 7.0 7.5 8.3 99 11.9 13.1 14.0 17.9
Officially reported 8.4 7.0 7.5 7.5 9.2 11.9 - - -
' Provisional.
2 Catches from unknown areas within Div. 1A,
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Fig. 42. Greeniand halibut in Div. 1A; catches by area.

The offshore fisheries in Div. 1A. There has been practically no offshore fishing for Greenland
halibut in Div. 1A, In 1993, 34 tons were taken by a Japanese trawler, in 1994, 18 tons by a
Greenlandic longliner and in 1985, 13 tons by a Japanese trawler.
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The inshore fisheries in Div. 1A. The fishery was traditicnally performed with longlines from smail
boats below 20 GRT, or by means of dog sledges, typically in the inner parts of the ice fjords at
depths betwesn 500 to 800 m. In the middle of the 1980s gilinets were introduced to the inshore
fishery, and were used more commonly in the following years. In 1989 gilinets and longlines
accounted equally for the Greenland halibut catches, but since then the annual proportion of
catches from each gear has varied considerably. Authorities have in recent years tried to discourage
the use of gillnets, because of their high efficiency and perceived problems of 'ghost-fishing with
iost gear. Gillnst fishery is regulated by a minimum mesh-size of 110 mm (half mesh). There are no
regulations on longline fishery. Longline catches comprised 73% in 1994 and 76 % of the total
catches in 1995. There are no guotas on tha fishery.

The inshore fishery in Div. 1A is mainly located in three areas: llulissat (69°N}, Uummannag (7 1°N)
and Upernavik (73°N). Landings in Greenland northernmost settlerment, Qaanaq (77°) accounted
for 8 tons in 1995,

llulissat. The Greenland halibut fishery was conducted in, and in front of an ice fjord in the

immediate vicinity of llulissat town, and in an ice fiord, Torssukattak, north of llulissat. Use of gillnets
is prohibited in the inner parts of the ice fiords.

The catches at Nulissat increased from about 2 000 tons in 1987 to 6 6800 tons in 1992, In 1993 and
1994 the catches decreased to 5 200 tons, but increased again in 1995 to 7 400 tons . Longline
catches comprised 67% in 1994 and 66% of the total catches in 1995.

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

The catches at Uummannaq were stable about 3 000 tons in the pericd 1987 to 1992, In 1993 and
1994 the catches increased to 4 000 tons, and again in 1995 catches increased to 7 234 tons. In
1994 longline catches comprised 57% of the landings at Uummannag, but increased to 76% in
1995,

Upernavik. The ncrthernmost area consists of a large number of ice fiords. The main fishing
grounds are Upernavik Ice fiord, Tussag and Gieseckes Ice fiord, all north of Upernavik town. Use

of gillnets is prohibited in the entire area.

The catches in Upernavik area have increased steadity from 1 600 tons in 1987 to 4 80C fons in
1994, A substantial increase from 1993 to 1994 was due to relocation of effort from southern areas
in 1994, However, this relocation was not repeated in 1995, and catches decreased to 3 269 tons.

Input Data
i) Commercial fishery data

Catch-at-age data for the three inshore areas separately were available, based con
sampling from the commercial fishery covering area, gear and, in most cases, season.
Age-length keys from 1993 were applied to 1991- and 1992-data. Due to lack of length
frequency samples no catch-at-age data were available for Uurmmannag and Upernavik
in 1991-92. Catch-at-age data for Upernavik 1993 were obtained by using an ags-length
key from 1995. In 1994 and 1995 age-length keys were obtainad for all three areas. The
otolith samples from 1994 were re-read and 1994 catch-at-age data were recalculated with
new age-length keys. The 1994 catch-at-age data appeared to be consistent with 1995
data.

An analysis of the mean fength in commercial samples from the pericd 1988 to 1885 was
presented. There was a significant decrease in mean length since the late-1980s at
llulissat. Catch-at-age data also showed a tendency towards younger fish in the catches
during this period. In Uummannag there was a significant decrease of mean length in
catches since 1988, which correspondad to a shift towards younger fish in the catches. In
Upernavik there was no trend in the data.
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Results from an analysis of weight categories in landings cencluded that the proportion of
fish between 1.0 and 3.5 kg {'small fish') in catches had increased at llulissat from 70% in
1990 to 85% in 1995. In Uummannag the proportion has been stable around 55% since
1991. In Upernavik the proportion of "small fish' in landings has been stable between 30

and 35% since 1890.

Catch-curve analysis was used in an attempt to determine the F-level during the period
1987 t0 1995. Because of fiuctuations in recruitment and migrations in and out of the
limited fishing grounds, the results were considered unreliable. Measures of effort should
be provided, to make it possible to obtain estimates of 7 from catch-rate-at-age in the
commercial catches, and furthermore should trends in effort be compared to trends in F.

An analysis of by-catches of Greenland halibut in the commercial shrimp fishery in Div. 1A
to 1F, estimated the total by-catch to be 1 500 tons in 1994, corrasponding to approximate-
ly 21 million Individuals, mainly ages 1 and 2. The analysis conducted was based on 20
tows from a commercial trawler in 1996.

Research survey data

Before 1993 various longline exploratory fisheries with research vessels were conducted.
Due to different 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,
Uummannaq and Upernavik. The surveys were conducted annually covering two of three
areas alternately, with approximately 30 fixed stations in each area. In July-August 1595
the rasearch longline vessel 'Adolf Jensen' covered the fiord areas of Upernavik and
Uummannag. A total of 52 longline settings with 54 000 hooks were made. CPUE and
mean-length values at Uummannaq, increased since the iast survey in 1993, but weare still
below the values obtained in mid-1980s (see text tables). CPUE and mean length values
from Upernavik decreased from 1994 to 1995, '

CPUE values {kg/100 hooks) from longiine surveys conducted in Div. 1A inshore areas.

Area 1962 " 1985 1986 1987 1993 1994 1995
llulissat - - 83 . 165 3.1 341 -
Uummannag 4.6 13.7 - 886 2.8 - 8.6
Upernavik - - - - - 52 3.9
Mean length {cm) from catches taken in Div. 1A inshore longline surveys.

Area 1662 1985 1986 1987 1993 1994 1995
Itulissat - 62.4 53.5 62.2 55.9 56.5 -
Lummannag 67.8 70.5 - 61.8 57.5 - 57.8
Upernavik - - - - - 64.6 60.8

Some of the juveniles at the nursery areas south-scuthwest of Disko Island and Disko Bay
were considered to recruit to the-inshore areas in Div. 1A, althcugh the propertion was
unknown. Since 1988 annual trawl surveys were canducted with a shrimp trawler off West
Green'and between 59°N and 72°30'N from the 3-mile offshore line to the 600 m depth
contour tine. Since 1991 the area inshore of the 3-mile line in Disko Bay was also included
in the surveyed area. Standardized recruitment indices were presented as calch-in-
numbers per hour, for both the offshore and inshore nursery areas (Fig. 43). In the
offshore area the recruitment level of age 1 has decreased since the large 1821 year-class,
but was still above the level of year-classes 1987, 1989 and 1990. Recruitment of age 1
in Disko Bay revealed considerable variation during the years, which makes an
interpretation of the recruitment level difficult,
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Fig. 43. Greenland halibut in Div. 1A: recruitment of age 1 on nursery grounds.

i} Biological studies

A meristic study was presentad, concluding that Greentand halibut from fiords in Div. 1A,
Baffin Bay and Davis Strait derived from the same spawning area, or from spawning areas
with the same environmental conditions. The between-year effect on the number of
vertebrae was larger than the between-area effect.

Assessment Results
The recent level of fishing mortality could not be estimated.

The stock in all three areas consist of a large number of age groups, and the age structure of the
stock does not show signs of collapse.

In tlulissat the mean length in commercial catches has decreased significantly since the fate-1980s,
and the proportion of 'small-fish’ in catches continued to increase in 1995 indicating growth
overfishing. The mean length and CPUE values from the lengline survey were stable in 1933 and
1994, but below values cbiained i 1980s.

In Uummannaq the mean length in commercial catches has decreased significantly since 1990
indicating growth overfishing. The propertion of 'small fish' in the catches has, however, been stable
since 1991. The mean length from the longline survey is at the same leve! as in 1993 and CPUE
values have increased, but are still below values obtained in the 1980s.

In Upernavik the mean length in commercial catches varies during the years, and there are no clear
trends. The proportions of ‘small fish' in the catches has been stable since 199G, Mean length and
CPUE values from survey data decreased slightly from 1994 to 1995,

The level of recruits at age 1 has decreased since the large 1991 year-class, but Is still abova the
level of year-classes 1987, 1988 and 1890.

The inshore stock is exclusively dependent on recruitment from the offshore nursery grounds and
the spawning stock in Davis Strait. Only sporadic spawning occurs in the fjords, hence the stock
is not self-sustainable. The fish remain in the fjords, and de not contribute back to the spawning
stock.
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d)

Research Recommendations

STACFIS recommended that measures of effort from the commercial frshery be analyzed fo obtain
estimates of total mortality for Greenland halibut in Div. 1A

14, Greenland Halibut in Subarea 2 and Divisions 3KLMNQC (SCR Doc. 96/8, 33, 34, 35, 54, 73; SCS Deoc.
96/12, 13}

a)

Introduction

Catches increased from low levels in the early-1960s to over 36 000 tons in 1969, and ranged from
24 000 tons to 39 000 tons aver the next 15 years, From 1986 to 1988, catches exceeded 20 000
tons only in 1987 (Fig. 44). In 1990, an extensive fishery developed in the deep water (down to at
least 1 500 m) in the Regulatory Area, arcund the boundary of Div. 3L and 3M and by 1991
extended into Div. 3N. The total catch estimated by STACFIS for 1990-93 was 47 000 tons in 1990,
55 000-75 000 tons in 1891, about 63 000 tons in 1992 and 42 000-62 OCO tons in 1993. STACFIS
accepted an astimated catch of 48 000 tons for 1994 although the ‘estimates reviewed ranged as
high as 53 000 tons. The accepted catch for 1995 was 15 000 tons, a reduction of about 75%
compared to the average annual catch of the previcus 5 years due to new management measures
introduced in 1995. The major participants in the fishery in the Regulatory Area were EU-Spain and
EU-Portugal using mainly otter trawis.

Canadian catches peaked in 1980 at just over 31 000 tons, while the largest non-Canadian catches
before 1990 occurred in 1969-70. USSR/Russia, Denmark (Faroe Isiands}, Poland and EU-Germany
(GDR before 1989) have taken catches from this stock in most years, but catches by the latter two
countries were negligible since 1991. USSR/Russia catches increased from apout 1 100 tons in
1988-90 to 8 200 tons in 1991, the largest catch by this fleet 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 1985-91. The Canadian catch declined annually since then ta 2 300 tons
in 1985,

In most years, the majority of the Canadian catch has come from Div. 3K and 3L, with catches from
Div. 2G and 2H usually being relatively low. Canadian gillnet catches declined from a high of 28 000
tons in 1980 to about 3 000 tons annually in 1992-94, which was the lowest in the time seties.
Catches prior to 1892 were mainly from Inshore areas using 140-152 mm mesh, while catches since
then have been taken mainly in offshore areas at the edge of the Continental Shelf using 190 mm
mesh.

Canadian otter- trawl catches peaked at about 8 000 tons in 1982, declined to less than 1 000 tens
in 1988 and increased to about 7 400 tons in 1990, which was the highest level since 1982. Since
then, the otter trawl catch declined steadily to less than 6C0 tons in 1995,

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

1986 1087 1888 1989 {990 1891 1892 1993 1904 1995 1956

TAC! 75 100 100 100 50 50 50 50 25 27 27
Catch? 16 31 19 19 47 85-75 B3 42-62° 4% 15°

! Set autonomously by Canada 1985-94 and by NAFO Fisheries Commission in 1995 and 1896,
? Includes estimated unreported catches in 1990-95.
2 Provisicnal.
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Fig. 44. Greenland halibut in Subarea 2 + Div. 3KLMNO: catches and TACs.

Input Data

i)

Commercial fishery data

Catch and effort. A detailed analysis of Canadian gillnet catch and effort data since the
mid-1980s was presented at the Scientific Council Meeting of Juna 1995 (SCR Doc. 95/78),
The general trends obrserved 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. Mainly as a result of declining catch rates in these areas, effort movad northward
along the slope area to as far north as Div. 2G, where calch rates in these areas also
declined quickly over a very short time pericd during the 1990s. No new data were
available for this meeting on Canadian gillnet catch rates.

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 {SCR Doc. 96/73).

A catch-rate analysis of Portuguese otter trawlers fishing in the NAFO Reguiatory Area of
Div. 3L from 1988-95 was also reviewed. The CPUE declined sharply from 1989 to 1991,
recovered somewhat in 1993 then declined again to the lowest level observed during the
period by 1995 (SCR Doc. 96/33). Although directed effort on Greenland halibut in Biv.
3N accounted for only 30% of the observed effort from the Portuguese trawl fishery, no
trend in caich rates for this Division could be detected despite an isolated peak in 1992,

Size and age data were not available from the 1995 Canadian fishery in time for this
meeting. However, new data from the 1994 fishery were presented. The catch was
comprised mainly of ages 7-13. There were refatively maore older fish (age 10+) in the
catches in recent years due to the increase in the use of largs mesh (>190 mm) gillnets
in deep water since about 1992, accompanied by a reduction in trawler effort which usually
catches smaller (younger) fish (SCR Doc. 96/73).

Length compositions from the Japanese fishery in Div. 3LM indicated that most fish caught

wete in the length range of 40-65 cm in Novernber and 35-50 cm during December. It was
noted that almost all fish caught were immature (SCS Doc. 86/13).
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The commercial catch-at-age data for 1995 from EU-Portugal indicated low numbers of fish
older than age 7 in the trawler catches, which comprised most of the Portuguese fishery,
with the peak of the catches at ages 4 10 6. Nevertheless, the catch did contain fish up
to ages 15+ {8CS Doc. 96/12).

No commercial fishery data were available from EU-Spain for 1395 although EU-Spain
accounted for most of the catch in 1995. Data are being collected from this fishery in
1296,

Research survey data

STACFIS noted once again that all research vessel surveys providing information on the
abundance of Greenland halibut were deficient in various ways and to varying degrees.
The surveys were often initiated to obtain abundance indices for other species and this
remains a major chiective 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 resuits from different years.
Furthermore, it remained 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. This concern was more apparent in the current assessment considering that
areal survey coverage of the management area was much reduced compared 1o similar
data used in the 1994 and 1995 assessments.

Canadian stratified-random autumn surveys in Div. 2J and 3K. During 1995, a new
survey trawl was introduced to this survey series. A Campelen 1800 shrimp traw! with rock
hopper footgear replaced the praviously used 'Engel 145' groundfish trawl with large steel
Hobbin footgear. Based upon the results of comparative fishing experiments between the
two gears (SCR Doc. 96/28) length based conversion factors were developed and
accepted to convert the historic time series of biomass and abundance of Greeniand
halibut to equivalent estimates had the Campelen 1800 shrimp traw! been used throughout
{Fig. 45). While the actual index values changed from those in past reports, due to
variable conversion factors by length, the overall trends from 1977-95 for Div. 2J and 1978-
95 for Div. 3K were directly comparable. No data were available for conversion of the Div.
3L time series. However, this time series accounted for little of the Greentand halibut
distributed in Div. 3L due to limited depth coverage.
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Fig. 45. Greenland halibut in Div. 2J and 3K: estimates of biomass and abundance from
Canadian surveys.
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The results indicated that the biomass index for Div. 2J and 3K combined generally
increased from the late-1970s to peak in 1984, The index then declined steadily to 1990.
There was a sharp decrease by about 50% between 1990 and 1991, and the index
reached its lowest level observed by 1992, The 1992 value was only about 20% of the
peak value observed in 1984, The estimates generally increased since then with the 1895
value about the same as that of 1980, t should be noted that the 1985 survey was actually
conducted with the new survey traw! and is not a converted value.

An examination of the age structure indicated that the ages 6+ abundance declined from
the mid-1980s. By 1994, the age 6+ abundance was far below anything previously
observed, but was followed by a slight increase in 1995 to near the low 1892 value. Ages
10+ have been declining since at least the early-1980s and by 1994, and again in 1995
appeared only incidently in the survey catches. On the other hand, the abundance index
of ages 3-5 slowly increased from the early-1980s to about 1989. From 1989 to 1991,
however, this index atso declined very sharply to a level less than half the 1989 estimate.
Thea ages 3-5 index increased dramatically since then to reach the highest level observed
in the 1995 survey. This sharp increasing trend in recent years is a result of high indices
of abundance of the 1990-94 year-classes.

EU stratified-random surveys in Div. 3M (SCR Doc. 96/54). Thase surveys indicated that
Greenland halibut biomass index on Flemish Cap in depths to 730 m ranged from 4 300
tons in 1989 to 8 500 tons in 1992. The estimated biomass from this survey series in 1293
declined to 7 200 tons, but increased again to about 7 900 tons in 1894, The estimated
biomass in the 1995 survey was 10 700 tons which is the highest in the series. While the
estimates from these surveys were not indicative of the total biomass in Div. 3M and were
outside the commercial fishery area, they were stable during 1991-94 at about 8 000 tons
within the survey area with scme increase in 1995. The results could only be interpreted
as an index of the population in depths to 730 m. The age compositicn 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 5-8.
The 1994 survey was largely dominated by ages 6-7 and few fish older than age 9 wera
encountered in any of these surveys. The increased population estimate in 1995 is the
result of an increase in estimated numbers for all ages 1-9. However, the cohort at age
1 (1994 year-class) accounted for nearly one-third of the 1995 abundance estimate and
B-8 times higher than the previous three years' estimates at the same age.

Russian surveys in Flemish Cap and Pass (SCR Doc. 96/8, 68). A stratified-random
survey was conducted in part of Flemish Cap in Div. 3M during May 1995 to a depth of
730 m. The abundance index was 2.5 million fish and the biomass index was 1 100 tons.
An exploratory survey on the distribution of Greenland halibut in Flemish Pass indicated an
increase in mean length from about 36 cm at 801-700 m to 45 cm at 901-1 100 m.
Considering both surveys tegether, fish were caught from 12-110 c¢m in length, although
very few were caught beyond about 60 cm. The bulk of the catch was in the range of 35-
55 om comprising ages 4-7 with a mode at age 5. It was noted that most fish were
immature.

A stratified-random survey was also conducted in the area of the Sackvilie Spur in Div. 3LM
during February 1996 in a depth range from 732- 1 463 m. Fish were caught in the size
range of 20-109 cm although most fish were caught in a range of 34-46 cm and comprised
almost entirely of immature fish. The abundance index was 46.1 million and bicmass
index was 31 800 tons.

EU-Spain stratified-random surveys in Div. 3NO Regulatory Area {SCR Dcc. 96/49).
During the spring of 1995 and 1986, stratified-random bottom traw! surveys wers
conducted by EU-Spain in the Regulatory Area of Div. 3NO to a depth of 730 m in 1985
and 1 100 m in 1996. The estimated biomass was about 2 800 tons in 1895 and 3 500 for
comparable strata in 1998. However, more than 90% of the estimated biomass in 1996
was attributable to strata not surveyed in 1995. The size composition was bimodal in 1925
at 20 and 32 cm and trimodal in 1996 at 22, 28 and 36-38 cm. These mcdes likely
represented the 1993, 1992 and 1991 year-classes, respectively.
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EU longline survey (SCR Doc. 956/34). A lengline survey was conduced in 1996 in the
Regulatory Area in a depth range of 562-3 028 m. Although Greentand hallbut were
caught as deep as 2 083 m, it was considered that for practical purposes the distribution
of Greenland halibut was covered by the present commercial fishery {about 1 800 m). The
mean size increased by depth from about 48 cm in 700-1 000 m to 80 ¢m in 1 300-1 600
m beyond which it remained stable.

Recruitment indices

During both the 1994 and 1995 assessments STACFIS concluded that the 1990 and 1891
year-classes were above average abundance based on survey trends in year-class
strength.  Although STACFIS has no reason to change this view, no new data were
available in the current assessment to confirm that view further. This is because these
year-classes likely have begun migrating from the Div. 2J and Div. 3K survey area at ages
4 and 5 by the time of the 1895 survey.

Early indications from surveys in Div, 2 and 3K would suggest that the 1882 and 1893
year-classes may also be above average abundance. However, STACFIS cautions that
estimates of abundance of these year-classes at very young ages are very sensitive to the
length conversion factors for small sizes between the two survey gears. More cenfidence
in the strength of these year-classes will be developed over the next 1-2 years' surveys.

Both the 1995 Canadian survey in Div. 2J and 3K and the EU survay in Div. 3M also
estimated the 1994 year-class at age 1 to be high. STACFIS reiterates its concern,
hawaver, that these estimates also be treated with caution until the year-class strength can
be confirmed at older ages through subseguent surveys.

Biological studies

Maturity in Greenland halibut (SCR Doc. 96/73). Maturity ogives were constructed for
data collected from the Canadian commercial deepwater gillnet fishery in Div. 0B, 2G and
3K during August and September 1895. The catches were sampled from depths of 1 20C-
1300 m in Div. 0B and 2G and 900-1 000 m in Div. 3K. Most fish sampled in Div. 0B and
2G were mature whereas in Div. 3K a large portion cf the sampled catch was immature,
The length at M, decreased from south to north. When compared to previous years {1993
and 1984) for Div. 2G and 3K, considerable between year variability was observed with an
increasing percentage of mature fish at length for both Divisions from 1893 to 1995.

Sex ratios and mortality (SCR Doc. 96/35).. An analysis of the commercial fishery data
fram EU-Spain in the Regulatory Area from 1992-94 was reviewed. Results indicated that
the ratio of males to females was similar only in the very small size groups {i.e. <30 cm)
after which the proportion of females increased. There were virtually no males beyond 70
em in length. Little difference was found in growth rate between males and females.
Based on catch curve analyses, it was concluded that the natural mortality rate increased
for males compared to females after males mature.

Assessment Results

According to the longer term indices of population size the fishable stock has declined substantially
in recent years. The decline of age 6+ abundance was particularly evident from Canadian surveys
in Div. 2J and 3K with recent estimates among the lowest levels observed. Data from the
Portuguese otter trawl fishary in the Regulatory Area of Div. 3L also indicated that the commercial
stock had declined to the lowest level observed by 1295, based on CPUE trends since 1988.
Although the total catch in 1995 had been significantly reduced compared to the previous four
years, STACFIS felt that it was tog soon to expect any recovery of the stock,

The catch by commercial fishing vessels exhibited a relatively wide range of age groups, however,
most of the catch continued to be comprised of young, immature fish most of which were several
years younger than the age of sexual maturity.
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In its 1994 and 1995 assessments, STACFIS indicated that the 1990 and 1991 year-classes were
above average. Although STACFIS has no reascn to change this view, no new data were available
in the current assessment to further confirm this view. There were incications from survey data that
the 1992, 1993 and 1994 year-classes may alsc be above averags abundance. STACFIS cautions,
howevar, that astimates of these cchorts at older ages need to be obtained in future surveys to

confirm relative strengths of these cohorts more confidently.

15. Roundnose Grenadier in Subareas 0 and 1 (SCR Doc. 96/23; SCS Doc. 96/3, 9, 13}

&)

by

Introduction

A total catch of 154 tons, has been reported for 1995 compared to 33 tons for 1994 (Fig. 46),

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

1986 1987 1988 1989 1990 1991 1992 1993

1994 1995 1996

TAC 80 8.0 80 8.0 8.0 8.0 8.0 8.0 8.0 8.0 0
Catch 0.1 0.4 .5 0.08 0.29 0.19 012 0.20" 0.03' 0.28'?
' Provisional.
% Includes 128 tons non-reported and 24 tons roughhead grenadier
from Div. 1A misreporied as roundnose grenadier.
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Fig. 46. Roundncse grenadier in Subareas 0+1: catches and TACs.

Input Data

) Commercial fishery data

There has been no directed fishery for roundnose grenadier in Subareas 0+1 since 1978.
The by-catch in the Greenland halibut fishery, which is mainly roundnose grenadier is
reported to constitute between 3% and 36% of the Greenland halibut catches. No update
of the catch/effart analysis which was presented previously (NAFQ Sci. Coun. Aep., 1985,

page 72) was possible.
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Research survey data

Since 1987, Japan in cooperation with Greenland has conducted bottom trawl research
surveys in Subarea 1. The trawlable biomasses ('000 tons) in Div. 1CD for the depth range
400-1 500 m were astimated as follows (Fig. 47):

Year 1987 1688 1988 199C 1991 1992 1993 1994 1995

Biomass 45.8'  240° 59° 203 417 402 82 304 667

T JunefJuly depth 400-1 000 m,
E September/October.

2 ApriliMay.

* August/September.

50 I T ) T T i T
T

40
"Data from Div. 1CD only.

30

20

Biomass ('000 tons)

10
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Year

Fig, 47. Roundnose grenadier in Subareas 0+1: biomass estimates from surveys in Div.
1CD. '

In 1995 a survey was conducted in August. The survey gave an estimated biomass of
7 000 tons, which is a significant increase compared to 3 000 ton in 1994, but still
substantially below the level in the late-1980s and the early-1990s. Only a few roundnose
grenadier were taken at depths less than 600 m and 76% of the biomass was found in Div.
1D in depths greater than =1 000 m. ’

The joint Japan/Greenland surveys do not cover the entire stock area as roundnose
grenadier also occur desper than 1 500 m and Subarea 0 is not included in the estimate.
A Canadian survey in 1986 gave a biomass estimate for SA 0+1 on 110 00C tons, of which
90% was found in SA 1. USSR and GDR conducted surveys covering both Subareas in
1987, 1988 and 1990, and STACFIS recommended that the biormass estimates for
roundnose grenadier in Subareas 0+1 from the USSR and GDR surveys in 1987, 1988 and
1990 should be presented at the June Meeling in 1997,

Assessment Results

The trawlable biomass for Subarea 1 is an underestimate of the total, but the biomass has
decreased drastically compared to earlier years. Although there has been an increase in the
estimated biomass in 1995 the biomass is still at a very low level.
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16. Roundnose Grenadier in Subareas 2 and 3 (SCR Doc. 96/12, 34, 39, 54, 69; SCS Doc. 26/12, 13}(with
some comments on roughhead grenadiers)

a)

introduction

Catches of roundncse grenadier averaged about 26 000 tons prior to 1879, but since then have
averaged slightly less than 4 000 tons {Fig. 48}. Reported catches from 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 catches of roughhead grenadiers
exceeded those of roundnose in the Regulatory Area.

Nominal catches, revised catches, and TACs (‘000 tons) for roundnose grenadier in the recent
pericd are as follows:

1986 1987 1888 1989 1990 1991 18¢2 1933 1984 1995 1996

TAC 11 11 11 11 11 11 11 11 3 3! 1
Calch? 7 7 5 5 1 1-10° 3 .
Catch* 7 8 6 5 4 8-14° 4 4 3° +2

' Inside Canadian zone only,

Includes adjustments reported in SCS Doc. 94/13, and SCR Doc. 84/28.

Includes estimates of misreported catches which could net be determined precisely.
Original as reported to NAFO.

2
3
'
5 Provisional data.
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Fig. 48. Roundnose grenadier in Subareas 2+3: catches and TACs.
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17. Capelin

a)

110

The estimated 1995 catch was only 59 tons, down from about 3 993 tons in 1924, all of which was
reported by Japan.

Catches of roughhead grenadiers in the Regulatory Area (‘000 tons) have been estimated to be:

1986 1987 1988 1289 1890  18¢1 1982 1983 1994 1996

Catch + 1 1 0.3 3 4 5 6 S 3

Input Data

i) Commercial fishery data

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 available for
roughhead grenadiers only.

Research survey data

There are no new research survey data available for roundnose grenadiers. Information is
available for roughhead grenadiers, but detailed examination of the varicus data for this
species remains to be done.

in Divisions 3N and 30
introduction

Nominal catches of capeiin increased from about 750 tons in 1971 to 132 000 tons in 1975, but then
declined again to only 5 00 tons in 1978. During 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 1890. The fishery was again closed in 1992 and the closure has
continued through 1296.

Nominal catches and TACs (‘000 tons) for the recent period are as follows (Fig. 49):

1986 1987 1988 1089 1800 1991 1992 1993 1994 1985
Advised TAC 0 10 10 18 30 a0 30 0 0 0
TAC 0 10 15 28 30 30 a0 0 0 0
Catch 0 1 7 <] 25 + + + 0’ o

' Provisional.
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Fig. 49. Capelin in Div. 3N and 30: catches and TACs.

Input Data

The mean estimate of biomass of capelin, based on acoustic survey carried out by the USSR
was 900 000 tons during 1975-77. During 1981-88 the mean estimate was only 300 000 tons, The
estimate from the 1994 survey was only 83 000 tons which represented an approximate 50%
reduction from the 1993 estimate. No surveys were conducted in 1995 and none are planned for
1996. -

During the 1990s, below normal oceanographic temperatures delayed the spawning season of
capelin by about 4-6 weeks and resulted in extensicns and shifts in distribution to areas such as
Flemish Cap that are not normally part of the capelin distribution. 1t is not known the extent to which
these changes have affected the distribution and spawning of Div. 3NO capelin.

18, Squid in Subareas 3 and 4

a)

Introduction

Recent catches of fliex squid began increasing in Subareas 3 and 4 in 1989 and peaked at 11 000
tons in 1920, but declined again to only 2 000 tons in 1992, Since then, catches increased to 6 000
tons in 1994, mainly as a by-catch in the silver hake fishery of Cuba.

Nominal catches and TACs {'000 tons) for the recent periad are as follows {Fig. 50):

1986 1987 1988 1989 1980 1991 18992 1993 1994 1995

TAC 150 180 150 150 150 150 150 180 150 150

Catch (SA 3+4) 1 + 1 7 11 4 2 3! 8’ 1’
Catch (SA 5+6) 7 12 12 18 18' 20! 15"

' Provisicnal.
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Fig. 50. Squid in Subareas 3 and 4: catches and TACs.
b) Input Data

There were no data available for review.

19. Other Finfish in Subarea 1 (SCR Doc. 96/4, 5, 29, 36, SCS Doc. 96/4, 9, 13)
a) Introduction

Catches of Greenland cod, American plaice, Aflantic and spotted wolffishes, starry skate,
lumpsucker, Atlantic halibut and sharks are taken by offshore trawl fisheries directed to shrime, cod,
redfish and Greenland halibut, by longliners operating both inshore and offshore and by pound net
and gilinet fisheries in inshore areas only. In 1995, reported catches of other finfishes amounted to
3 711 tons representing an increase of 9%, compared to the 1994 catch {3 373 tons). Most recent
catches of other finfishes were cominated by Greenland cod (68%) and the category of non-
specified finfish {17%).

Catch figures do not include catches discarded by the trawl fisheries directed to shrimp,

Nominal reported catches {tons) are as follows:

Species 1993 1994 1895
Greenland cod 1896 1854 2 526
Wolffishes 157 100 51
Atlantic halibut 43 38 23
Lumpsucker 248 607 447
Sharks 10 34 46
Non-specified finfish 411 843 818
b) Input Data
i) Commercial fishery data

By-catch information for the shrimp fishery was presented based on two sources; the
Greenland shrimp survey catches taken within the areas of commercial fishery activities
and 20 trawl hauls taken by a commercial trawler in 1996. Length frequencies derived from
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commerclal catches revealed that the shrimp trawl was capable of catching all
predominant fish sizes in the stocks of American plaice and Atlantic wclffish. However,
catchability was unknown. The estimated by-catch in 1994 in Subarea 1 was low. This
however, might be explained by the severely depleted status of these stocks. Lacking
further information on age composition and natural mortality of recruits, no proper methed
to assess the impact of the by-catches on survival rates was available.

ii) Research survey data

EU-Germany groundfish survey. Annual abundance and biomass indices were derived
from stratified-random bottom trawl surveys commencing in 1982, These surveys covered
the areas from the 3-mile line to the 400 m isobath of Div. 1B to 1F, and were primarily
designed for cod as target species. During 1982-94, survey results indicated fundamental
shifts in species composition of the demarsal fish assemblage inhabiting the shelf and
continental slope off West Greenland in Divisicns 1B-1F down to 400 m depth. These shifts
were coincidental with dramatic changes in survey estimates of stock abundance, biomass
and size structure for ecologically and economically important species. Recent decreases
of biomass estimates for demersal stocks of cod, American plaice, Atlantic and spotted
wolffish and starry skates vary hetween 73% and almost 100% (Fig. 51), losses in
abundance being less prenounced. Length distributions reveaied that at present, these
stocks are mainly compcsed of small and juvenile fish. in spite of the incompiete survey
coverage {50 %), the estimates for 1995 do not indicate significant changes -from this
assessment. An assessment of the population dyramics of American plaice off West
Greenland was presented for the first time. For the 1982-84 period, the analysis provides
key information about geographic distribution patterns, growth, maturity, age composition,
mortality as well as recruitment variation of this non-commercial stock based on survey
data. Regarding the age composition and resulting high mortalities, concern was
expressed about the application cof the 1994 age-length key to the length frequencies of
previous years due to a lack of otolith material. However, the results were consistent with
findings of the other American plaice stocks in the Northwest Atlantic, The recently
depleted status of the stock off West Greenland is explained by high mortality rates of fully
recruited age groups. Sources of these high total mortalities could not be determined.
Based on a spawning stock-recruitment relationship, it is suggested that short term
recovery of the stock is unlikely.

Greenland-Japan groundfish survey. Since 1987, cooperative trawl surveys directed to
Greenland halibut and roundnose granadier have been conducted on the continental slepe
in Div. TA-1D at depths between 400 m and 1 500 m. In August 1995, one stratified
random bottom trawl survey was carried out. The estimated biomass of most species
classified to other finfishes contributed 16% lo the total finfish catch and remained
unchanged at lowest level of the time series after a continuous decline up to 1992.

Assessment Results

In view of dramatic declines in survey abundance and biomass indices to extramaly low levels,
together with significant reduction in fish sizes, STACFIS concluded that the demersal stocks of
American plaice, Atlantic and spotted wolffish and starry skates are severely depleted. The status
of the demersal fish assemblage has remained at that iow level since 1990 and there are no signs
of any recovery.

STACFIS expressed concern about the continuing recruitment failure. Although data from 1994
indicated that the by-catches from the shrimp fishery are low, the possible impacts of the by-
catches in this fishery are still unknown.




STACFIS 5-19 Jun 114
QEL L B S T I T 301: — — T j
i A. Plaice All. Walffish ]
25 3
20 - r ]
A I ]
g I 1 & o .
o 15+ - o F ]
g - I: z
< i ] — 15} f
w [ i a T 1
& 10 . & [ ]
£l £ o ;
e a r 1
51~ C ]
L 5 —
0 E_J_ [T RN RV R oL [HR VRN I SN VU NS NI R 3
1980 1982 1984 1986 1988 1390 1992 1994 1996 1980 1982 1984 1986 1988 1990 1992 1004 1996
Year Year
10 rr — T T ‘r“_‘ 7 e e T T
I Spotted Wolffish | 6L Starry Skate -
8 — | J
CO 1E T il
8 S :
sl _
2 8 4+ o
o i o 2
v o0
& a4 ] % 3r- 4
£ £
2 i R=]
[i7) m 2F -
2 : | b 4
| ! 7
L. 7 *
0 [T YR R SRS N i i Py SV SR JE NI SRV SRR SR S N

1980 1982 1984 1986 1988 1990 19%2 1994 1996 1980 1982 1984 1886 1988 1990 1992 1994 1995
Year Year

Fig. 51. Finfish in Subarea 1: estimates of blomass indices from German groundfish surveys, of
various finfish species. Incomplete survey coverage in 1995 (50%),

Recommendations

STACFIS recommended that the exarmination of the by-calch of Subarea 1 other finfish in the shrimp
fishery be continued.

STACFIS noted that time series of abundance and biomass indices of important by-catch species
which could be derived from the Greenland shrimp surveys and the Greenland-Japan groundfish
surveys were not available and recommended that these should be presented at the June Meeting
in 1997 on a species by spacies, as well as a length disegregated basis.

IV. AGEING TECHNIQUES AND VALIDATION STUDIES

Silver Hake Ageing Methodology Report

STACFIS was informed that, J. Hunt (Canada) who had undertaken to produce this report, was understood
not to be in a position to do so at this time. it was agreed, under this circumstance, to abandon the initiative.
The necessity for this decision was regretied, as there has been considerable interest in the msthods for
ageing silver hake among scientists working on ageing problems of other hake species.

Report of the ICES Workshop on Age Reading of Sebastes spp.

As agreed to during the September 1995 Meeting, the co-Chairman, D, B. Atkinsen (Canada), presented to
STACFIS the report of the ICES sponsored Workshop on Age Reading of Sebastes spp. The meeting was
held in Bremerhaven, Germany during 4-8 December 1895, with participants from Canada, Germany, lceland,
Norway, Russian Federation and Spain.
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The goals of the Workshop included:

a) agree on most appropriate structure,

b) document appropriate términology,

c) document similarities/differences in interpretations of the participants as well as reasons,

d) establish a set of protocols to be followed for age reading the agreed structure of North Atlantic
redfish,

e) determine age validation requirements,

f) document differences between age determinations using agreed structure and other structures used

in the past including comments on implications,

a) compile information on existing and historical datasets which may be useful in dealing with
comparisons/conversions between structures,

h) recommending procedures for complete evaluation/conversion of historic data, and
i) make recommendations regarding future activities and schedules.
All of the goals were achieved during the Workshop. The most important recommendations ware:

In future, all routing age reading for North Atlantic redfish should be done using otoliths.
Inherent in this is the belisf that proper interpretation of otoliths will vield the most accurate
estirnate of true age.

and

Until such time as validation studies of scale interpretation are carried out using
internationally approved methods, age estimation based on scale interpretation should not
be used {except for considerations in relation to possible conversions of historical data}.

STACFIS was informed the final report {ICES C.M. Doc. 1996/G:1) also contains an extensive bikliography
on redfish age determination.

Update on Joint ICES/NAFO Workshop on Ageing of Greenland Halibut

During 26-29 November 1996 an ageing workshop on Greenland halibut sponsared by both ICES and NAFQ
will be held at Reykjavik, iceland, in order ta standardize age interpretations of the species throughout the
North Atlantic. The workshop will be co-convened by K. H. Nedreaas {Bergen, Norway) representing ICES
and W. R. Bowering (St. John's, Canada) representing the NAFO Scientific Council. The workshop will focus
on age readings from otaliths anly.

Several otolith exchanges and respective analyses in advance of the meeting have already taken place
among several countries to determine the extent of the variability and biases that currently exist. These
exchanges and analyses have been conducted undar the direction of G. Bech, Copenhagen, Denmark. At
present there are scientists and research technicians totalling 16 individuals from 8 countries that have
indicated their intentions to attend. When a final list of attendees has been confirmed the co-convenors wilt
develop an agenda and a plan of work consistent with the number of attendees and levels of age reading
experience.

V. OTHER MATTERS

Report on Canadian Trawl Survey and Comparative Fishing Experiments

a) Groundfish Survey Trawls used at the NonhWest Atlantic Fisheries Centre (NWAFC) (SCR
Doc. 96/50, 51)

Since the beginning of stratified random surveys in 1971 the Departmant of Fisheries and Qceans
in 5t. John's Newfoundland has operated four different Fisheries Reszarch Vessels (FRV) using
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a corresponding number of unique commercial bottom trawls  to conduct surveys in the
Newfoundiang region. Since the autumn of 1995 a new standard survey traw!, the Campelen 1800
shrimp trawl, has been used on board the FRV Teleost and the FRV Wilfred Templeman, and a
quality control program was implemented {0 standardize fishing protocol.

Data on traw) performance and geometry were collected by an acoustic trawl instrumentation
package and permitted a comparison of the survey trawls used ©on beoard the FRV Telgost and the
FRV Wilfred Templeman used during the autumn survey. The use of this instrumentation and
standardized fishing protocol aboard each vessel has minimized variation in towing speeds,
bottom contact and tow duration during the survey.

There was a significant difference in door spread of the Campelen trawls from each vessel which
had some effect on wing spread, trawl opening and bridie (herding) angles. The effect of this
difference on trawl geometry, parformance and herding abilities may be most significant when new
data are collected on the FRV Wilfred Templeman fishing in depths up to 1 200 m. This makes it
difficult to comment on the difference in fishing power of the twao vessels. However, physicalty
constraining door spread with a restrictor rope may standardize fishing power with little effect on
performance and catchablity .

Comparative Fishing Trial {SCR Doc. 96/28, 77)

In 1995 Department of Fisheries and Qceans, Science Branch, Newfoundland region acquired a
new research vassel the FRV Teleost. In an attempt to maintain continuity in the survey time series,
a comparative fishing experiment was conducted between the FRV Gadus Aflantica using the
Engels 145 hi-lift otter trawl with bobkin foot gear and the FRV Tefeost using the Campeien 1800
shrimp trawl rigged with rockhopper foot gear. A total of 285 successful paired tows were
conducted in the winter of 1995,

Equations have been developed for converting catches at length, of five major groundfish species,
obtained by the Gadus to Teleost equivalents. A criterion was developed for determining whether
one vessel fished on an aggregation missed by the other vessel and used as a basis to omit these
data from the final analysis. The overall trends in annual abundance estimates from autumn
stratified random surveys remained the same when the conversion factors were applied to cod
and Greenland halibut in Div. 2J+3K. However, thers was a divergence in the estimates for
Greenland halibut from 1991 to 1994 in Div. 2J even though both indices were increasing. The
conversion factors were very sensitive to numbers at small sizes and should be limited to the
particular species size range encountered in this trial,

STACFIS accepted the conversion eguation for Greenland halibut to reconstruct abundance indices
to Teieost equivalents . It was considered premature to use the conversion for cod due to concerns
over the precision at both ends of the size range. Research is continuing on this subject for
American plaice, witch flounder and redfish.

Further studiies. It was noted that further comparative fishing trials will be conducted between the
Campelen and Engel trawls and the Campelen and the Yankee 41 shrimp trawl aboard the FRV
Wilfred Templeman. :

To resolve the high discrepancy between survey estimates from EU-Spain and Canada for several
spacias, STACFIS recommended that comparative fishing irials between EU-Spain and Canada
take place in May 1997 while both countries are conducting their surveys in the Regulatory Area of
Div. 3NO.

Canadian 1995 Autumn Survey (SCR Doc. 96/27)

In 1985 Canada again conductad a stratified-random survey in NAFO Div, 2J, 3K, 3L, 3N and 30.
The duration extended from September 1995 to January 1996. With a change to the Campelen
1800 shrimp trawl, 2 existing Juvenile groundfish surveys were combined with the annual autumn
survey. Allocation of sets was proportional to stratum area within a Division and a minimum of 2 sets
in each stratum. Additional sets were allocated in five strata in Div. 3NO o meet requirements of
the juvenile flatfish survey.

The original survey plan provided an acceptable compremise between the timing of previous
juvenile flatfish surveys (August-September) and autumn groundfish surveys (October-November)
in Div. 3NQ, and matched the timing of past Div. 2J+3KL surveys reasonably well. Howeaver, with
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delays and mechanical problems with the RV Teleostthe Div. 2J+3K portion of the survey reguired
an additional 3 weeks to be completed. Even with the additional time the coverage was poor in
northern regions of Div. 2J and no deepwater (»731 m) sets were conducted in Div. 3NO.
Cempletion of the survey was some six week later than usual. 1996 was the first year the RV
Wilfred Tempieman was used in Div. 3K and no conversicns factors for FRV Wilfred Templeman
(Engel vs Campelan) exist as yet.

Other Business

There being no other businass, the Chairman, prior to the adjournment, thanked the participants and in
particular the Designated Experts, along with the Secretariat for their work during the meeting, STACFIS
welcomed the incaming Chairman, J. Casey (EU-United Kingdom}, who will begin after the September 1996
Meeting.
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APPENDIX Ill. REPORT OF STANDING COMMITTEE ON RESEARCH COORDINATION (STACREC)

Chairman; D. Power

Rapporteur: M. B. Davis

The Committee met at Keddy's Dartmouth Inn, 9 Braemar Drive, Dartmeuth, Nova Scctia, Canada on 8 and

12 June 1996, 1o discuss various matiers pertaining to statistics and research referred to it by the Scientific Council.
Repraesentatives from Canada, Denmark (in respect of Faroe Islands and Greenland), the European Unicn, Japan,
Russian Federation and the United States of America were present. : :

1.

" Opening

The Chairman cpened the meeting welcoming participants. M. B. Davis (Canada) was appointed rapportedur.
The status of the recommendations from the 1995 meetings of STACREC were reviewed. It was agread that
most of the recommendations would be addressed in the agenda of the meseting, and no other immeadiate

“censideration would be needed.

Fisheries Statistics

a) Progress Report on Secretariat Activities in 1995/96

i)

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

In 1995, the General Council was infermed of the concerns of STACREC relative 1o
outstanding data for STATLANT 21A and 21B, particularly with respect to the deadlines
for submissions. As of the start of this June meseting, there were still a number of
outstanding submissions.

The Commitiee noted that while the June 30 deadline for STATLANT 21B data is not
practical for EU Statistical Agencies for the delivery of data from the previous year, it alsc
indicated that the current situation of delays of two 1o three years in delivery of data from
some Contracting Parties was undesirable. It was noted that the submission deadlines aof
May 15 (STATLANT 21A) and June 30 (STATLANT 21B) were adopted into the Rules of
Procedure for the Scientific Council and therefore part of the Conventicn.  Accordingly,
STACREC recommended that the Scientific Councii inform the Gensral Council that
submission of data has not improved but in fact the situation has detsriorated, and
emphasised that the Scientific Council work is sericusly stified by the lack of fishing data
in time for the June Meeting.

The following table provides a list of outstanding data:

STATLANT 21A STATLANT 21B
1994 1905 1093 1994
Cuba Canada (SF only) Farces Canada (SF only)
Korea Cuba USA Cuba
. Lithuania Estonia Russia (to resubmit) E/Denmark
USA (partial) E/Denmarik France {SP) E/Great Britain
E/Spain Faroes
Faroes Greenland
Greenland Korea
Lithuania . Lithuania
USA ] Norway
France {SF) USA
France (SP)

in addition, STACREC highlighted that notification of no fishing activity is as important as
fishing data. ’
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i)

i)

120

" Acquisition of statistical information from other NAFO Standing Committees

As in 1995 STACREC notad that some information made availabie in reports andg Working
Papers of other Standing Commitiees was being used by Designated Experts in the stack
assessment process. The Secretariat providaed a iist of relevant documents to Designated
Experts in February 1996. Although there was no feedback given to the Secretariat, it was
agreed that providing this list on an annual basis would be useful.

Publication of statistical information

NAFO Statistical Bulletin, Vol. 42, containing 1992 data was published. Clarification of
1989-92 data from EU/France (M) and France (St. Pierre and Miquelon) was not received
so only the provisional data were published.

The Secretariat informed STACREC that the STATLANT database was being transierred
to Microsoft Access software running under Windows 85. The old dBase database was
inadequate for responding tn a timely fashion to shart-notice requests for information. The
new system will provide increased fiexibility to respond to these requests. However,
STACREC observed that the transfer was not finished in time for the June 1996 Mesting,
but was expected to be up and running pricr to the September meeting.

Regarding NAFO Statistical Bulletin, Vol. 43, there were a number of issues pertaining to
the 1993 data which must be clarified pricr to publication. These inciude a number of
items in the above table such as missing data fram the USA and the Faroe lslands and
data from the Russian Federation which reguired clarification. The Committee agreed that
publication be delayed until the data proklems were reconciled.

Considerations of non-avaiiability of data

Provisional nominal catches and the decadal list of catches by stock area have not been
available for the fast two June Scientific Council meetings. The Committee agreed that
available data will be published as Working Papers until such time as they can be finalized
for inclusion in the SCS Doc. series.

Considerations on documentation of catches used in the assessment process

STACREC acknowledged that the persistent divergence in recent years between the
‘official’ nominal catches reported in STATLANT forms and those that are available from
other sources and used in stock assessments needs to be noted to users of STATLANT
data, and accordingly, STACREC recommended that a special note be appended 1o the
appropriale sections of alf documants reporting STATLANT data, indicating that users of
the data should note that the actual catches for some species/stocks may differ from those
reported in the document. As such the user should alsc be directed 10 the relevant
Scientific Council Reports for information on the assessments.

With regard to previously published Statistical Bulletins, STACREC also recommended that
a special note be circulated to recipients of previous issues of the Statistical Bulletin
indicating that the Scientific Council had in some years used sstimated catches from other
sources of data to determine actual calch levels for stock assassment purposes.

b) Gear Codes

With the intreduction of gear, particularly a new twin trawl in the Div. 3M shrimp fishery, thete has
been a requirement to modify the STATLANT 21B guestionnaire to include the new codes. The
Secretariat reported that modifications had been made for the twin trawl shrimp gear. This gear will
now be reported as gear code 19 'otter shrimp twin trawl’ (OTS).
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Catches not Specified by Species

In 1995, the Secretariat contacted certain Contracting Parties to clarify outstanding catches of non-
specified flounder and determina if future reporting could be broken out by species. The Canadian
Maritime region indicated that it could not report all catches by species while the Canadian
Newfoundland Region reported that it was possible to report nearly all of the catches by species.
South Korea was contacted but to date have not responded.

fn the Regulatory Area, roughhead grenadier has been reported as roundnose grenadier by EU-
Spain and EU-Portugal. The EU representalive indicated that the appropriate forms indicating
species would be circulated to EU Member States, and this should remedy the reporting situation.
STACREC reiterates that catches should be reported by species as outlined in the Guidelines for

" the STATLANT forms.

Reporting of Catches for Pandalus borealis

It was noted that Pandalus borealis in Div. 3M has been reported as northern despwater prawn and
pink (= pandalid) shrimp and appears as such in the NAFC Statistical Bulletin. in the past, the
interpretation was that shrimp north of Div. 3K was Northern shrimp {Code 632) because Pandalus
boreaiis was the only species occurring in the shrimp fisheries. Recently, significant catches of P,
montagui have been taken in Div. OB, and there is now a likely confusion in the interpratation of
those data coded as 638 (pink shrimp). Suggestions to resolve the problem will be solicited from
the Designated Experts, and this matter will be addressed at the Annual September 1996 Meeting
when shrimp scientists will be present.

Catch Statistics for Seals

Inconsistencies have been observed in the reporting of Greenland seal catches. In some years, the
numbers caught were estimated from pelt sales, and this was thought to result in an underestimate
of total removals.. While it was acknowledged that the statistics have been clarified as far as
possible, STACREC decided to attach footnotes to seal statistics published in the NAFQ Statistical
Bullstin, to inform the users of the inconsistencies.

Preparation for CWP 17th Session, March 1997

The Inter-agency Consultation in preparation for the 17th Sessicn of CWP is scheduied to take piace
9-10 July 1896 in Home, [taly. The agenda items will be addressed and any preparaticns required
for the March 1997 CWP Meeting will be identified. The Assistant Executive Secretary of NAFO will
attend the Rome meeting.

The 17th Session of CWP is scheduled for the 3-7 March 1997 in Hobart, Tasmania, Australia. The
meeting will deal with the complete agenda that is prepared in Romea. The Assistant Fxecutive
Secretary will prepars an outline of statistical activities of NAFO and identify needs identified by the
Scientific Council pricr to the CWP Meeting. It was suggested that before the CWP Meeting, an
examination of definitions of fishing effort as they are printed in STATLANT 21B and cther items
listed in the STATLANT questionnaire be undertaken to see if they are still currently applicable.

It was noted that the Council made a recommendation last year that along with the Chairman of
STACREC, the Assistant Executive Secretary would represent NAFO at the 17th Meeting of CWP.

With respect 1o national representation, STACREC at this meseting alsc recommended that a
representative Irom Japan be requested to attend the mesting to represent the Scientific Council
at the 17th Session of the CWP.

Biological Sampling

a)

Report on Activities in 1995/96

The provisional list of biclogical sampling for 1994 was ‘tabled (SCS Doc. 96/3), with a request to
Naticnal Representatives 1o provide updates and/for corrections.
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b)

Report by National Representatives on Commercial Sampling Conducted
Cuba: Nc report available.

Canada (N). Canadian commercial fisheries in 1995 remained reduced because of continued
meratoria and reduced TACs. Shrimp catches remained high and landings for crab increased
compared t¢ 1994, Data relative to length and age were collected {or most commercial catches as
required from Subareas 0-5. 3Sampling at sea was accomplished by observers and extensive

~ sampling for cod was conducted on the Div. 2J+3KL and Div. 3F and Div. 4R Sentinel surveys.

Canada (M), Canadian commercial fishing activity continued 1o be restricted in 1995, due to low
TACs and closures. Where commercial catches occurred, data on length composition and ageing
material were collected through pert sampling programs and at sea observers. These programs
were supplemented in 1985 by many initiatives where data were collected in partnership
arrangements with commercial fishing interests. ’Sentinel’ suUrveys were conducted using
commercial fishing veasels in Div. 4T, 4Vn, 4VWX, 4X and 2. In addition, two industry surveys
were conducted for urider-utilized species: a deep-sea survey 1o investigate the viability of various
species, primarily grenadiers, and a monkfish {{ ophius americanus) directed survey.

Several tagging projects were conducted by the commercial industries in 1995, with tags applied

-to herring, Div. 4X winter flcunder, Atlantic halibut, swordfish and porbeagle shark.

Denmark-Greenland - Subarea 1. Sampling at sea for shrimp and Greenland halibut {trawl and
longlines). Sampling in port for Greenland halibut from trawl and longline fisheries cod (pound net)
and salmen (gilinet). Ongeing biclogical studies on shrimp, Greenland halibut, salmon, cod, snow
crab, scalleps were continued. Standard oceanographic studies (transects) during summer were
continued.

EU - Denmark: No report available.
EU-France: No sampling, no fishing.

EU-Germany - Subarea 1: In the annual groundfish survey there were only 35 valid tows due to
technical problems. Biclogical samples were taken along with CTD casts and two standard
fransects.

EU-Portugal: 3 trawlers and 2 gillnetters were sampled in 1995, Trawlers gathered data from
February to October, while the gillnet fishery was sampled from April to July. Cateh rate, biological
information and depth ranges were recorded.

EU-Spain: The Spanish national sampling program was replaced by the NAFO Observer Program.
Consequently, no biclogical sampling was conducted in 1995, There will be two observers
gathering biclogical data on commercial vessels in 1996, There will be three surveys: the EU (Spain
and Portugal) Flemish Cap Survey in July, the EU Flemish Pass survay in February, and the Tail of
the Grand Bank survey in April.

Japan: There were 3 vessels in NAFO waters and Greenland halibut data were gathered from one.
Russian Federation: Information for Greenland halibut relative to catch rates in SA 2+3, relative
to length of Greenland halibut in Div. 3L and Div. 3M and redfish in Div. 3M were obtained. There

wiil be 2 Russian surveys in Div. 3M in 1996 and there will be one observer on a shrimp vessel.

USA: Apprcximately 42 700 age determinations were completed for 15 species of finfish and
shellfish derived from research vessel surveys and commercial port samples.

Report on Data Availability for Stock Assessments (by Designated Experts)

The avaifable data from commercial fisheriss by stock, relative 16 the assessments are given in
Table 1. :
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Table 1. Available data from the commercial fisherfes related {o stock assessment (1995).

Blological Sampling

Stock Country’ Catch CPUE Sex  Length Age Individual Weight Maturity
3M Cod E/PRT + X X X X
E/ESP +
FAR +
CTHERS +
3NO Cod CAN +
' E/PRT + X X X X
NCP +
SA 1 Redfish GRL + X X
3LN Redfish CAN-M +
GCAN-N +
JPN +
E/PRT + X X X X
RUS +
3M Redfish E/PRT + X X X X X
RUS + X X
JPN +
LVA +
NOR +
AVWX Silver CAN + X X X X X X
hake
SLNO American CAN-M +
plaice CAN-N +
E/PRT + X X
E/ESP +
3M American E/PRT + X X X X
plaice
3NO Witeh E/PRT + X
flounder CAN +
3LNG Yeallow- E/ESP +
tail flounder
SAC + 1B-F GRL + X X X X
Greenland NOR + X
halibut RUS +
CAN +
JPN + X
1A Greentand GRL + ’ X X X X
halibut ’
SA 2+3 Green- CAN + X X X X
land halibut E/PRT + X X X X X
RUS + X X
SA 0+1 GRL + X X
Roundnose JPN +

grenadier RUS +
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Table 1. {continued)
Biclogical Sampling
Stock Country’ Catch CPUE Sex  Length Age Individual Weight Maturity
SA 2+3 E/ESP + X X
Roundnose JPN +
grenadier
3L Capelin CAN X X X X
3NO Capelin CAN
SA 3+4 Squid CAN + X - X
SA 1 Other Finfish
Greenland cod GRL +
Wolffish GRL +
Allantic halibut GRL +
SA 0+1 Shrimp GRL + X X X X X
Denmark Strait GRL + X X X X
Shrimp
3M Shrimp CAN + X X X
EST + X
FRO + X
GRL + X X
ISL + X
NOR X

1

4, Biological Surveys

a) Review of Survey Activities in 1995

Country abbreviations as found in NAFO Statistical Butletin, 'OTHER' and.'NCP' refer to estimates of non-Centracting Parties
who did not report catches to NAFO.

Aninventory of biological surveys conducted in 1998, as submitied by National Representatives and
Designated Experts was prepared by the Secretariat (Takle 2). Designated Experts also provided
a more detailed account of the survey data available for 1995 relative 1o their stocks.

Table 2. Inventory of biological surveys conducted in the NAFG Area during 1995,

No. of

Subarea Division  Country  Month Type of survey sets
Stratified-random Surveys

1 AF GRL 7-8 Trawl survey for shrimp and groundfish 194

B8-D GRL+JPN 89 Trawi survey for Greentand halbut 80

D-F E/DEU 10 Groundfish, oceanography 35

2+3 JKLMNO - CAN-N 8-12 Groundfish 455

162

Groundfish
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Table 2.  {ceontinued)
No. of
Subarea Division Country Month Type of survey sets
3 K CAN-N 4 Greenland halibut
LNO 5-6 Groundfish - 330
M EU 7 Groundfish 121
RUS 5 ' Grouncfigh 58
NO E/ESP 5 Groundfish 77
P CAN-N 4 Groundfish 181
Ps 2 Grouncfish 42
3+4 PV CAN-N 8 Redfish/deepwater survey 156
4 vw CAN-M 3 Spring groundfish
7 Summer groundfish
WX - CAN-M 10 Siiver hake juvenile
X USA 4 Spring pottom trawl 14
CAN-M 7 Summer groundfish
USA 8 Gulf of Maine bottorn trawl 4
10 Autumn bettom trawl 9
5 Y USA 8 Gulf of Maine bottom trawl 77
Northern shrimp traw! 53
YZ 3-4 Spring bottom trawl 169
9-10 Auturmn bottom trawl 198
z CAN-M 3 Georges Bank groundfish
USA 2-3 Winter bottorn trawl 69
6-8 Sea scallop 254
8 ABC USA 2-3 Winter bottom trawl 86
3 Spring bottom trawl 152
51 Sea scallop 230
je] Autumn bottom trawl 183
Other Surveys
1 A GRL 7-8 Longling, inshore Greenland halibut 52
B-F B-7 Gillnets, inshore juvenile cod 196
2+3 JKL CAN-N 2 Seal distribution and feeding
8-7 Juvenilefadult cod acoustics 32
7 Oceanography
9 C-greup cod and capelin 66
9-10 Capelin acoustics 28
JKLN 3-4 Harp and hocoded sea! distribution
JKLNO 9 O-group ced and capelin 73
3 K CAN-N 10 Herring acoustics
KL 2-10 Groundfish 44
L EU 2 Selectivity of trawls
CAN-N 4 Inshore cod stock structure
5 Inshore cod acoustics
5-6 Crab 27
6-7 Experimental trawling
7 lehthyoplankton dynamics 120
7 Gear trials 108
8 Crab 26
9 Crab 49
9 Crab 40
11 Inshore stock structure of cod
LN 3] Iceland scallops
LNOP i-3 Comparative fishing
M RUS 5 Greenland halibut 13
Ps CAN-N 1 Herring acoustics
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Table 2. (continued)
No. of
Subarea Division  Country  Month Type of survey sets
Qther Sutveys
3 Ps CAN-N 1-2 Cod acoustics
2-3 Gear trials
10-11 Juvenile cod habitat research
4 R CAN-N 8 Iceland scallops 111
Rs 4-5 Groundfish acoustics/trawling
v CAN-M- &} Cod recruitment
10 Ced recruitrment
X USA 1 Ecosystem monitoring . 13
& Ecosystem monitoring 10
7-9 Marine mammal
79 Marine marmmal/harbour porpoise
CAN-M 11 Larval herring
11 Ecosystermn menitoring 12
5 Y USA 7-9 Marine mammal/harbour porpoise
YZ 1 Ecosystem monitoring 38
6 Ecosystem monitoring 74
72 Marine mammal
11 Ecosystem manitoring 50
Z CAN-M 8 Georges Bank scallops
11 Larval herring
Zg USA -3 GLOBEC stratification 36
4 GLOBEC moeering 4
4 GLOBEC stratification 152
4 Predator-prey shakedown &
4-5 Predator-prey 142
5 Globec stratification 215
5 GLOBEC broad scale 264
§] GLOBEC broad scale 240
6-7 Precator-prey 110
7 GLOBEC broad scale 230
7 Predator-prey 126
10-11 GLOBEC mocring ’ 15
Zw 1 Gear comparison 103
‘8 Trawl standardization 19
6 ABC USA 8 Ecosystem monitering 58
11 Ecosystem monitoring 49
8¢ 3 Harbhour porpoise
GH RUS 5-7 Alfonsing 33

Surveys Planned for 1996 and Early-1997

An inventory of biclogical surveys planned for 1996 and early-1997, as submitted by National
Representatives and Designated Experts was prepared by the Secretariat (Table 3).
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Table 3. Biological surveys planned for the NAFO Area in 1996 and early-19287,

Country Type of Survey Dates
Stratified-random Surveys - 1996
GRL Trawl survey for shrimp and groundfish Jul-Aug
E/DEV Groundfish, Oceanography Sep 20-Oct 31
CAN-N Groundfish Sep 16-0Oct 11
JPN/CAN-N Groundfish Aug 1-30
CAN-N Groundfish and juvenile Sep 23-Dec 20
Groundfish trawlfacoustics Oct 21-Dec 20
RUS Greeniand halibut Feb 17-24
CAN-N Groundfish May B6-Jun 28
E/ESP Groundfish May 7-24
EU Groundfish Jun 21-Jul 23
RUS Groundfish Apr 30-May 12
EU Groundfish May
CAN-N . Groundfish Apr 9-May 3
CAN-N/EU-FRA Scallops Mar 15-22°
CAN-N Redfish and groundfish Jul 30-Aug 16
Groundfish Jan 3-25
CAN-M Spring groundfish Mar
Summer groundfish Jul
Silver hake juvenile Oct
Summer groundfish Jul
USA Fishing power Sep 23-Nov 11
Spring bottom trawl Mar 4-Apr 26
Autumn bottom traw! Sep &-Nov 1
USA Guif of Maine trawl Aug 5-18
Northern shrimp trawi Aug 5-16
CAN-M Spring Georges Bank
USA Winter bottom trawl Feb 5-Mar 2
Sea scallop Jul 29-Aug 26°
Other Surveys - 1996
GRL Langline, inshare Greenland halibut Jul-Aug
Scallops Sep
Gillnats, inshore juvenite cod Jun-Jul
CAN-N Codfshrimp acoustics Feb 6-16
CAN-N Oceanocgraphy Apr 24-May 5
Seal sampling Apr 24-May 3
Acoustic research - cod Jun 3-24
QOceancgraphy Jul 16-Aug 4
Marine salmon Sep 9-30
Multi-species 0-group survey Aug 19-Sep 6
Multi-species 0-group survey Aug 19-Sep 6
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Table 3. Continued.
Area Country Type of Survey Dates
3K CAN-N Crab Sep 3-20
Herring acoustics Nov 2-29
3KL Seal sampling Jan 20-29
3L Inshore cod accusticsfsampling Apr 15-26
Cod acoustics Apr 29-May 8
)ﬁ Juvenile cod habitat study May 10-24
Capelin acoustics survey May 13-31
RUS Greenland halibut May 13-28
CAN-N Crab May 27-Jun 14
Zoaplankton Jun 17-18
Experimental trawling Jul 2-12
Crab Jul 29-Aug 9
Crab . Sep 23-Cct 4
Juvenile cod habitat study. Oct 7-31
Inshore coa acoustics/sampling Cec 2-13
3LM lceland scallops Apr 23-May 3
3LMN EYU Longline Apr-May
3LNO Comparative fishing Jan 27-Feb 18
' Jan 29-Feb 16
Feb 3-21
Mar 16-30
Mar 18-28
Gear trials Jul 818
3LPs Fish behavicur and catchability Aug 12-30
3Ps Herring acoustics Jan 8-Feb 2
3P+4v CAN-N Acoustic survey - redfish Jan 6-17
Acoustic research - redfish Jul 22-28
4y CAN-M Cod recruitment Jun
Cod recruitment Oct
4X Larval herring - Bay of Fundy
4X+5YZe USA Porbeagle Sep 5-20
4X+5YZ+5A Fishing power ¢ Sep 23-Nov 1
4X+8YZ Ecosystem monitoring Nov 4-19
+8ABC
5y USA Ecosystem monitoring Jan 29-Feb 2
Harbour .porpcise Aug 6-28
Harbour porpoise food Aug 19-Sep 2
5YZe Cod spawning Jan 16-26
Cod/haddock spawning Mar 1-12
5Ze GLOBEC broad scale May 8-17
Predator-prey May 20-31
GLOBEC broad-scale Jun 3-14
Predator-prey Jun 17-28
Aug 28-Sep 6
GLOBEC meoring Nov 4-13
52 CAN-M l.arval herring - Georges Bank Nov
USA Marine mammal Jun 17-dul 31
Apex predator Apr 14-May 28
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Table 3. Continued,

Area Country . Type of Survey Dates
Surveys Planned for Early-1997

3K CAN-N Herring acoustics Jan 6-31

3KL Seal assessment Mar 10-28

3L Cod catchability and trawls Mar 3-14

3LNO Comparative fishing Feb 3-21

3LPs Fish behaviour and trawling Feb 3-28

3Pn+4R Greundfish (stratified) Jan 3-30

c) Review of Stratitication Schemes

A document outlining errors and subsequent corrections to the stratification scheme in Div. 3P was
tabled, The errors accurred in the transcribing of the NAFO line separating Div. 3P and Div. 4V onto
stratification charts. The charts were revised reflecting the true line. In the process of revising the
charis more precise positions based on pilot references were also determined for lines defined in
part by headland points of reference. STACREC considered that these revised references would be
useful to facilitate the drawing of accurate stratification charts, yet would net alter the basic statistical
areas for reporting purposes but would reguire a change fo the text in NAFO Convention Annex Il
describing the scientific and statistical Subareas, Divisions and Subdivisicns. Accordingly, in order
to provide an accurate position of headland references relative to Div. 3P (NAFO Handbook, 1996,
see text with respect to Subarea 3 on pages 43-45), as described in SCR Doc. 96/55, Serial No.
N2731, STACREC recommended that the Sciantific Council address the issue of revising NAFQO
Convention text in Annex lil relative to Div. 3P as follows:;
- define "Cape Ray" as 47°37.0" north 58 18.0° wast
- define "Cape North" as 47°02.0" north 60°25.0° west
- replace "‘Burgeo Island” with 47°30.7" north 57°43.2" wast
- replace 46250 north 58°50° west with 46°50.7' north 58°49.0" west.

d) Update on Coordination of Surveys
Information relative to this item was considered under the Scientific Council agenda.
In addition, EU-Portugal reported that the EU research community funded the Div. 3M surveys from
1993 to 1996, It was noted that 1996 will be the last year for the Flemish Cap survey but that a
proposal has been forwarded to the Eurcpean Commission to continue this time series. The
Ccmmittee noted that the Flemish Cap survey was an important source of information relative to
providing advice for many stocks in Div. 3M.

5. Non-traditional Fishery Resources in the NAFO Area

a)

Statistics and Sampling

STACREC reiterated the importance of maintaining adequate statistical records and sampling, where
possible, for non-traditional species such as skate and welffish.

Distribution Data from Surveys

It was recommended at the June 1995 meeting of STACREC that analyses of distribution and
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abundance of nen-traditional species be conducted for the extensive survey databases and the
results be presented at the June 1996 meeting, however, no document was tabled at this meeting.
It was noted that an analysis of Div. 2J and 3KL information by Canada has been conducted and
shouid be available for the June 1997 meetings. It was also noted that there was scme information
available fror the EU from Div. 3LMN, and the data will be tabled in future,

6. Review of SCR and SCS Documents

a)

Interannual variations in feeding intensity and structure of trophic links of prespawning cod
on the Newfoundland Shelf (Div. 3L} (SCR Doc. 96/10)

Besults from Russian bottom trawl surveys in 1978-91 indicated that mature cod on the
Newfoundland Shelf fed rather actively before spawning, and intensity of their feeding showed little
or no reduction with gonad maturaticn. The main reason of prespawning ced feeding activity
reducing on the spawning grounds was the absence of the prey species.

The most intensive feeding of prespawning cod was observed in 1882-86; cod fed on capelin
actively. In the beginning and in the end of the investigation period, intensity of cod feeding was
average but since 1989 it has been observed to be comparatively low. In this period, cod fed on
capelin less actively but more actively on shrimp and crabs. Sand lance were of marked importance
in the feeding by prespawning ccd until 1985,

The highest fatness was registered in 1981-82 and in 1985, the lowest in 1982-91. No distinct
relation between fatness and the intensity of feeding cod moving to Newfoundland shores was
found.

By-catch species in the Greenland halibut Spanish fishery (NAFO Divisions 3LM and 3NO):
1991-1994 (SCR Doc. 96/12)

The specific composition of by-catch was studied. 17 species, their presence calculated by depth
strata, month, division and variations in monthly yield by Division in the Spanish Greenland halibut
fishery, developed in the NAFQ Regulatory Area for the period 1881-84,

Two groups of species were identified depending on the importance of their presence in catches:
the more and less frequent species. The more frequent species were considered o be those with
avalue of above 5 kg/hour annual yield, i.e. skate, roundncse grenadier and rough-head grenadier,
American plaice, witch flounder and redfish. Analyzing the data on a monthly basis, however,
revealed higher values of yield than other species. Some species showad a pattern by station such
as grenadiers, skate and American plaice, particularly in Div. 3N. On the other hand, other species
had increased yields in recent years.

In this fishery, the characteristic species of the demersal fisheries (skate, American plaice} showed
a wider bathymetric distribution than those considered typical in each case.

The transfer of effort southwards (Div. 3NQ} in recent years, mainly in the case of small vessels, had
meant variation in the composition and relative abundance of by-catch in this fleet.

Preliminary results from selectivity of “SORT-V” sorting grid system on the basis of single
grid regarding the Greenland halibut (Reinhardtius hippoglossoides) in the NAFO Regulatory
Area (Div. 3L) (SCR Doc. 96/37)

Selectivity of “SORT-V” sorting grids of 1.2 m long and of 1 m width with 35-40 mm bar distance
ware experimented. For the system with 35 mm bar system, the fish size resulting in 50% retention
made up 33.1-33.8 cm and the selectivity range 3.6-4.2 cm. For the system with the 40 mm bar
distance these parameters were 33.8 and 12.9 cm, respectively. Specimens below 30 cm long
escaped completely. Thus, the SORT- system with 35 mm grid complstely provided a fuffilment of
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fisheries rules with regards to Greenland halibut minimum length allowable for catch.
Russian investigations and deep water fishery on the Corner Rising (SCR Doc. 96/38)

The U3SR/Russia have been carrying out the investigations and an exploratory fishery on the ‘Corner
Rising' (34°-37°N, 47°-53°W) since 1976 and the document provides the list of 26 expeditions of
research and exploratory vessels to 1996. The total catch during that period amounted tc 19 500
tons. The ichthyofauna on the underwater mountains was represented by 175 fish species from 53
families. A list is provided in the paper of species, found in the catches of pelagic and bottom
trawls. The basis of catches cocmprised Alfonsino (Beryx splendens), mast frequent species were
alsc Black Scabbard {Aphanopus carbo), Barrelfish (Hyperogiiche perciforma), Cardinalfish
{Epigonus telescopus), Wreckfish (Poliprion americanus), and Flint-perch {Hoplostethus
mediterranaus). The data on size and age composition of those fishes are given in the paper, their
feeding, vertical distribution and behaviour.

The limited stocks of valuable fishes above the underwater mountains of the Corner Rising demand
that a cautious approach (in commercial terms) should be taken in the development of any intensive
fishery in the region. ‘

United States research report for 1995 (SCS Doc. 96/10)

Bicmass trends for 14 species in Subareas 5 and 6 based on the 33-year autumn series of
NOAA/NMFS, Northeast Fisharies Science Center research vessel boliom traw! survey results
extending back to 1963 were reviewed. Traditional demersal stocks including those of cod,
haddock, pollock, redfish and yellowtail flounder, have declined steadily over the past two decades,
and currently remain at or near their lowest recorded levels. Spawning biomass of Georges Bank
haddock increased in 1995 due to recruitment from the 1992 year class. However, stocks of
Georges Bank ced, yellowtail flounder and winter flounder remained low,

Pelagic species such as Atlantic herring and mackerel have increased substantially since the early-
1980s. Atlantic herring biomass was estimated to be currently well above the high levels observed
in the late 1960s. There is now strong evidence of stock recovery on Georges Bank (Div. 57¢)
based on adult and larval survey results and incidental commercial catches. The Atlantic mackerel
stock biomass (Subareas 2-6) currently remains at record-high ievels,

Corrections to the stratification scheme in 3P (SCR Doc. 96/55%)
Abundance and hiomass estimates for cod wers re-calculated based on a revised stratification. it

was noted implications for assessment will be fully documented in August 1996 when the Subdiv.
3Ps assessment is conducted by Canada in Newfoundland.

Other Matters

a)

Tagging Activities

The Secretariat compiled a list of tagging activities in 1995 (SCS Doc. 96/8). Representatives were
requested to check the list and report any errors and omissions. STACREC recommended that
scientists undertaking any tagging activities inform the Secretariat in order that the information may
be widely circulated, and hence hetlter returns may be obtained.

Scientific Data Collection by the New Observer Program

It was noted that the new pilot observer program adopted by the Fisheries Commission for O1
January 1996 to 31 December 1997 required 100% coverage of vessels fishing in the Regulatory
Area. It was also noted that these observers shall carry out such scientific work (for example,
collecting sampies) as requested by the Fisheries Commission based on the advice of Scientific
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Council. The Committee welcomed the concept that mare extensive sampling were possible under
the new observer scheme but regretted that existing national sampling programs were being
reduced because of the new program. STACREC endorsed the following suggestions as it relates
to the new program: (i) current national sampling programs should be maintained at least at a
minimum level of sampling until the observers under the new scheme are adequately trained in
biclogical samgpling (i) training of the observers should beg in concurrence with national sampling
or naticnal observer programs, and (ili) sampling by cbservers be under the direction of the national
laboratories where scientific information is processed.

Other Business

i)

List of Fishing Vessels

At the September 1995 meeting, the Secretariat informed the Committee that there were
still serious shertfalls in submission of the lists of vessels fishing in the NAFO area. The
1892 triennial report had not been published due to many cutstanding submissicns. From
fisheries science stand-point, it was noted the Scientific Council rarely used the publication,
but the Committee had then requested the Secretariat to investigate the background o the
requirement and its usage within NAFQ. The Secretariat reported that through discussions
with other Standing Commiltees and representatives, there was not much interest. Based
on this response, STACREC recommended that the Secretariat discontinue the soliciting
and publication of such information, and discontinue the List of Fishing Vaessels. However,
it was alsc noted that there is a possible alternate source of data, as Contracting Parties
were required to notify the Secretariat of vessels fishing within the Regulatory Area.

Conversion Factors

The EU reported on the prefiminary results of a study of the conversion factors {landed
weight 1o the live weight equivalent) submitted to FAO cn the FISHSTAT CF1 guesticnnaire.
These factors are important in the compilation of STATLANT catch statistics and of the data
used in catch gueta monitoring systems. The analysis of the three FAO gurveys in 1985,
1988 and 1992 showed that there was a logical increase in the magnitude of the factors
with the degree of processing. The study is continuing to resolve a serious lack of
information on the origin of the facters. However, initial indications were that many of the
factors do not result from physical tests conducted in the country in which they were
applied but were assigned from factors appearing in the iiterature from other sources. The
final report of the study will be presented to STACREC at a subsequent meeting.

8. Acknowledgements

The Chairman expressed his thanks to the Secretariat and the rapporteur, and all participants for their
assistance in compiling all the informaticn necessary for the meeting.
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APPENDIX IV. REPORT OF STANDING COMMITTEE ON PUBLICATIONS (STACPUB)

Chairman: H.P. Cornus ' : Rapporteur: K.H. Nygaard

The Committee met at Keddy's Dartmouth Inn, 9 Brasmar Drive, Dartmouth, Nova Scotia, Canada cn 10, 14

and 15 June, 1996, In attendance were H. P. Cornus (EU-Germany, Chairman), J. Morgan (Canada), V. A. Rikhter
(Russian Federation), M, Stein (EU-Germany), A. Vazguez (EU-Spain), K. H. Nygaard (Denmark-Greenland) and the
Agsistant Executive Secretary (1. Amaratunga).

1.

Opening

The new Chairman, H. P. Cornus, was welcomed by the Committee, and the agenda was adopted adding
a few items to the Provisional Agenda. K. H. Nygaard (Denmark-Greenland) was appeinted rapportéur.

Review of STACPUB Membership

The number of STACPUB members was reviewed in respanse to a question raised by Scientific Council.
Although 5 new Contracting Parties have joined NAFO in recent years and more publications for review are
foreseen, STACPUB did not feel it necessary to expand the number of members at this time, particularly
noting that any changes would require a change in the Rules of Procedure. Different views on the issue were,
however, presentad by STACPUB members, as a larger number of members would have the advantage of
a more diverse expertise, whereas the current small number has the advantage of effectiveness. It was
further stated, that STACPUB functions in preselection of papers do not reguire a thorough analysis of the
quality of papers. This respensibility solely lies on the auther and the editorial review process.

Apart frem the change of Chairman, no other changes to the STACPUB membership had been made since
June 1995,

Review of Scientific Publications Since June 1995
a) Journal of Northwest Atlantic Fishery Science

STACPUB was pleased to note that Volume 18, containing 6 misceltaneous papers, 1 note and 2
notices (115 pages) was published with the publication date of Aprit 1996.

Volurrie 19 is 1o be issued containing papers presented at the NAFO 1993 Symposium on "Gear
Selectivity/Technical Interactions in Mixed Species Fisheries". 8 papers are in the final stages of
preparation but a few papers are still in various stages of review. A decisicn by STACPUB regarding
the future for this publication was deferred to agenda item 6 d.

Of the 30 oral and 21 poster contributions presented at the NAFO 1995 Symposium on "The Role
of Marine Mammals in the Ecosystem”, 26 papers have been received and are in advanced stages
cf the review process by Editors, This issue is expected to be completed in late-1996 or early-1997,

There are additionally 12 miscellaneous papers in various stages of review.
o) NAFO Scientific Council Studies

STACPUB noted with content that Studies Number 23, containing 8 miscellanecus papers and 3
notices {95 pages) was published with the publication date of September 1995,

Studies Number 24, containing an Introduction, 12 papers presented at tha 1894 Symposium on
"mpact of Anomalous Oceanographic Conditions at the Beginning of the 1990s in the Northwest
Attantic on the Distributicn and Behaviour of Marine Life" including a discussion of the papers, an
Obituary for R. W. Trites and 3 notices (155 pages), was published with the publication date of
January 1996. STACPUB acknowledged the expedient publication of this issus.

Studies Number 25, containing 5 miscellaneous papers is in the final stages of preparation.
Publication of this issue is expected to be completed in mid-1996.
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At the Scientific Council Meeting during June 1995, the Council agreed that a special issue of
Studies should be published containing papers presented at the Joint ICES/NAFO Working Group
on Harp and Hooded Seals held during 5-8 June 1995. Of the 13 papers presented, 12 have been
recelved and are in the final preparaticn stage for Studies Number 26, which is expected to be
published late-1986.

There are presently 4 miscellaneous papers in hand at the Secretariat, which are in the process of
being edited.

NAFO Statistical Bulletin

NAFQ Statistical Bulletin, Vol. 42 for 1992 was published without EU-France {Metropolitan) and
France (St. Pierre and Miguelon) data, in October 1995.

Dsadiine for submission of STATLANT 21B repoerts for 1993 was 30 June 1994, As of May 1996,
data were still outstanding from Farce Islands, Norway, France (St. Pierre and Miguelon) and USA.
The reperts from Russia are also awaiting clarification.

Deadline for submission of STATLANT 21B reports for 1994 was 30 June 1995, As of May 19986,
data were still outstanding from Canada (M), Cuba, Greenland, EU {Dermark, ‘United Kingdom),
Farce Islands, France (SP), Korea, Lithuania, Norway and USA. This situation has notchanged since
last year.

NAFO Scientitic Council Reports

The volume (244 pages) containing reports of the 1995 meetings of the Scientific Councll in June,
September and November was published and distributed on schedule in January 1996.

List of Fishing Vessels

Due o a lack of data from many Contracting Parties the question of usefulness of this gublication
was raised at the September 1995 Mesting of the Scientific Council. it was agreed that this
publication is rarely used by the Council, The Secretarial was requested to inguire as to its
usefulness to other Committees. The lack of respenses from other Standing Commitiees suggests
that the publication is of little practical value, and considering the costs of production involved,
STACPUB recommended that the publication of the 'List of Fishing Vessels” be discontinued.

Inventory of Sampling Data

Inventory of Sampling Data, 1985-89 was published in March 1993, The next issue for 1990-94 is
targeted for December 1996, and the final updates and verifications are now needed from the
Contracting Parties. STACPUB draws the attention of the Contracting Partias to meet the deadlines
for submission. ‘

Index of Lists of Titles
The provisicnal index and lists of titles of 115 research documents (SCR Doc.) and 22 summary
documents {3CS Doc.) which were presented at the Scientific Council Mestings during 1295 were

compiled and presented in SCS Doc. 86/6 (June 1996).

STACPUR expressed the wish for the same information to be contained as a computer file at the
Secretariat in the future, as this would be of great advantage in search for titles.

4, Production Costs and Revenues for Scientific Council Publications

a)

Publication Costs and Revenues

The producticn costs and the revenues for the various publications related to the activities of the
Scientific Council were reviewed by STACPUB. Ne significant departures from those of previous
years were observed.
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5. Promotion and Distribution of Scientific Publications

a)

Invitational Papers

STACPUB locks forward to the invitational paper by R. G. Halliday and A. T. Pinhorn on comparisen
of management metheds and resource trends in North Atlantic fishery management systems. This
paper is in an advanced stage of review and the authors have informed the Secretariat that it can
be delivered to the Secretariat by the end of June 1996, '

STACPUB alsc Icoks forward to an invitational paper by M. Stein on the ¢limatic variaility in the
Labrador Sea based on the Russian/German Data Evaluation Project on historic ICNAF/NAFO
cceanographic data.

Further STACPUB was pleased fo expect invitational papers by D. Parsons on the Flemish Cap
shrimp and by S.A. Horsted on an update and evaiuation of catch statistics for West Greenland cod.

Distribution of Aﬁstracts from Research Documents

STACPUB discussed the uneven distribution of abstracts from research documents to literature
databases, particularly to ASFA. STACPUB recommended that abstracts of SCR Doc. and SCS
Doc. be propagated to ASFA through the national ASFA representative. This process could be
greatly sased by authors following the guidelines (in accordance with notes in the Provisicnal
Agenda, see Appendix V of the NAFO Sci. Coun. Circular Letter 96/27) for preparation of research
documents and further by the addition of relevant key words to the paper.

6. Editortal Matters Regarding Scientific Publications

a)

Review of Editorial Board

STACPUB was informed that Associate Editor G. P. Ennis (Canada) on Invertebrate Fisheries Biology
had requested in May 1996 tc withdraw from the Editorial Board because of his plans for retirement,
and also that Associate Editor 8. A, Murawski (LJSA) on Vertebrate Fisheries Biology informed
STACPUB during this mesting that he will withdraw from the Editorial Board, STACPUB expressed
the Committee’s sincere appreciation of the dedicated, analytical and comprehensive work daone
by the Associate Editors and extended best wishes.

Furthermore two other Associate Editors for already vacant pesitions in Vertebrate Fisheries Biclogy
and Biomathematics have to be appointed.

STACPUB reviewed a number of possible candidates for the four vacant positions and agreed A.
Richards (USA) as Associate Editor on Invertebrate Fisheries Biology, H. Rétz (EU-Germany) as
Associate Editor on Vertebrate Fisherles Biology, F. Serchuk (USA) as Associate Editor on Vertebrate
Fisheries Biclogy and P.A. Shelton {Canada) as Associate Editor on Biomathematics, be invited 1o
the Editorial Beard.

Progress Report of Publication on Shrimp in Div. 3M

D. Parsons (Canada) informed STACPUB that the publication compiling papers on Flemigh Cap
shrimp has been finished as a draft report, and is to be submitted to the Secretariat for formal
review during summer 1996.

Progress Report of Publication on West Greenland Cod

Among the pagers that have already been submitted for consideration, the editorial work has
progressed with 2 of the papers being judged as more suitable for publication in a Studies issue;
3 papers for which the editorial comments are presently being finalized by authors for Journal
publications; and 2 papers are still not available to the editor. The editor H. Lassen (EU-Denmark)
has accerdingly proposed that the papers be published as and when they are received, and not
be further considered for a singie publication. STACPUB supported this prepoesal, but expressed
its regrets that & compilation of the information in a single volume could not be achieved.
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d)

a)

Progress Review of Journal Issue of 1993 Symposium

As stated under item 3a, a few papers are still in varicus stages of review, delaying the process of
publication. STACPUB agreed that since substantial progress has been made so far on this special
issue, an attempt should be made to retrieve these papers and finalize the complete publication
before September 1996. Should this not be possible, the Journal Vol. 19 will be published without
these cutstanding papers.

Considerations for Publishing Symposium Proceedings

Collection of papers from a Symposium in a single pubiication was found useful, and STACPUB at
its meeting in June 1995 agreed that publication of Symposium proceedings be issued as
supplementary issues of either Journal or Studies. It is, however, stressed that a firm structure with
specific deadlines for the whole process is necessary to aveid delays in publication. This should
already be stipulated in the call for papers, and the whole process of the pubtishing of proceedings
should not exceed one year.

Progress Review of Publication of 1994 Special Session

This publication has been published in Studies Number 24 as of January 199€, and thanks for the
expeditious work were extended to the Assistant Executive Secretary and the Secretariat by
STACPUB. .

Progress Review of Publication of 1995 Symposium

A total of 25 papers have been submitted for a special issue of the Journal on proceedings from
the "NAFQ/ICES Symposium on the Role of Marine Mammals in the Ecosystem", held in September
1995, The special issue is co-edited by J. Sigurjonsson (fceland) and G. Stenson (Canada). All
papers should be returned 1o the authors after peer review by the end of Juna 1996 and a dsadline
of September 1996 has been set for the return of modified manuscripts. The fina! versions of papers
are expected 1o be ready for publication by Octcher 1996.

7. Papets for Possible Publication

a)

Procedures for STACPUB Review

STACPUB noted that some authors did not seem to be aware of the use of the guestionnaire
regarding their wishes for review of their papers. To ensure that all the appropriate research
documents are considered for publication, STACPUB therefore suggested that in addition to the
questionnaire (to be filled cut by authors while handing in research documents) the Chairmen of the
Standing Cemmittees and Designated Experts should also hand in thelr proposals for nominations
of papers suitable for publication to STACPUB.

Review of Proposals Resulting From the 1995 Meetings

Of the 15 'papers' nominated at the June 1995 Meeting, 7 pnapers have been submitted, and 1 -
response of intent have been received.

In addition 2 papers from outside of the STACPUB nomination grocess were submitted since June

- 1995 for consideration for the Journal. These are in the hands of the Associated Editors.

Review of Contributions to the 1996 Meetings

STACPUB members were again able to focus their considerations on those documents which were
suggested by authors for publication. Members undertook to offer comments as to how each '
document could be improved.

STACPUB censidered the SCR Documents suggested by authors as weil as 1 SCR Doc. suggested
by STACPUB members and nominated the following 15 including the standard papers on overview
of environmental conditions: SCR Doc. 86/1, 5, 10, 12, 14, 15, 17, 24, 25, 30, 32 and 33 as a
combined paper, 38, 41, 53.
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STACPUB deferred to the September 1996 Meeting considerations on an additional 10 SCR Doc.
suggested by authors, as these were found to be related to the Div. 2J and 3KL cod stock (ses item
7d). Further, 1 SCR Doc. suggested by STACPUB members was deferred.

d) Considerations on a Special Issue on Northern Cod

A proposal was put forward to consider 22 SCR Doc. (including the 10 papers mentioned above
under item 7¢ and 2 Working Papers presented at the meeting on the Div. 2J and 3KL cod stock},
to compils one special issue of Studies. STACPUB found this useful and agreed fo review thaese
papers before the Ssptember 1996 Meeting.

Other Matters

STACPUB agreed that the Chairman of the Committee in accordance with the discussicns in STACPUB cn
editorial review and publication, will write t0 the Asscciate Editors providing a background to the new
initiatives STACPUB wishes to take with respect 1o expeditious editorial review.
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REPORT OF SCIENTIFIC COUNCIL

Annual Meeting, 7-13 September 1996

Chairman: W. R. Bowering ) Rapporteur: T. Amaratunga

)
Il. PLENARY SESSIONS

The Scientific Council met at the Shuvalov Palace, St. Petersburg, Russia during 7-13 September 1996.
Representatives attended from Canada, Denmark (in respect of Farce Islands and Greenland), European Union
(Denmark, France, Germany, Portugal, Spain and United Kingdom), Iceland, Japan, Russian Federation and the United
States of America. The Execulive Secretary and Assistant Executive Secretary were in attendance.

The Executive Committee met briefly before the opening to discuss the plan of work.
The opening session of the Council was called to order at 005 hr on 7 September 1996,

The Chairman welcomed everyone to this 18th Annual Meeting and to St. Petersburg, Russia. The Assistant
Executive Sscretlary was appointed rapporteur,

The provisional agenda was adopted noting the assessment of shrimp stock in Div. 3M will be completed
befcre the Fisheries Commission Meeting of 10 September 1996, and any other requests which could be forthcoming
from the concurrent Fisheries Commission Meeting could be undertaken as needed.

The Council was informed that J. Casey (EU-United Kingdom), the elected STACFIS Chairman for the 2-year
term beginning at the end of this Annual Meeting, could not undertake the position tecause of new commitments at
his Institute. The Chairman, having consulted the Exsecutive Commitiee, proposed that a new slection would be most
practical in June 1987 when most of the Council representatives would be present and when the Council was not
preoccupied with the busy Annual Meeting activities, For the interim period, it was proposed that:

- the present STACFIS Chaimman (W. B. Brodie) undertake the STACFIS work at the November
1996 Meeting,

- the Vice-Chairman ang STACPUB Chairman {H. P. Cornus) undertake the STACFIS work of the
June 1997 Meating, and

- the STACFEN Chairman (M. Stein) undertake the STACPUB work, in addition to the STACFEN
work, of the June 1997 Mesting.

The Council agreed to these interim measures, and extended its appreciation to the interim Chairmen willing
to undertake this additional work. The Council extended its good wishes to J. Casey in his new commitments at his
Institute. '

The session was adjourned at 1030 hr on 7 September 1996.

The Councll reconvened at 1620 hr on 9 September 1996 to review the summary report of the stock
assassment on shrimp in Div. 3M. The report as given in Secticn VI {Management Advice and Responsas to Sgecial
Requests for the Fisheries Commission) below was accepted by the Council.

The sessicn was adjourned at 1725 hr on 9 September 1996,

The Council reconvened at 0905 hr on 10 September 1996 to consider the report of the 4-6 September 1996
Workshop on ‘Assessment of Groundfish Stocks Based on Bottom Trawl Survey Results’, and a progress report of the
arrangements for the Symposium of September 1997 cn "What Future for Capture Fisheries’, presented by the
convener H. Lassen (EU-Denmark). A propesal for a Symposium for September 1998 was discussed and endorged.

The sessicn was adjourned at 0945 hr on 10 September 1996,
The Council reconvened briefly through 10-13 September 1996 particularly to consider requests frem the

concurrent Fisheries Commission sessions and discuss outstanding items in the agenda. These are reported in
relevant sections below,



SC 7-13 Sep 144

Due to the concurrence of the meetings of the Scientific Council and the Fisheries Cormmission Workshop
(7-8 September 1996) on the 'Compatibility and Applicability of Discard/Retention Rules for Conservation and
Utilization of Fishery Resources in the Northwest Atlantic’, the Vice-Chairman of Scientific Council (H. P. Cornus)
reprasented the Council at this Fisheries Commission Workshop. He repeated the advice given by Scientific Council
since 1992 on this topic and answered questions from the Workshop participants on scientific matters. A summary
of this Workshop is given in a Fisheries Commission repert (NAFO FC Doc. 96/4).

The concluding session was called to order at 090C hr on 13 September 1996, The Council considered and
adopted the Reports of the Standing Committees STACFEN, STACFIS, STACREC and STACPUB and then adopted
the Scientific Council Report of this meeting.

The meeting was adjocurned at 1006 hr on 13 September 1996.

The reports of the Standing Committees are appended as follows: Appendix | - Report of the Standing
Committee on Fisheries Environment (STACFEN), Appendix Il - Report of Standing Committee on Fishery Science
(STACFIS), Appendix 1l - Reporti of Standing Committee on Research and Coordination (STACREC), Appendix IV -
Repert of Standing Committee on Publications {STACPUB). The report of the Special Session Workshop an
‘Assessment of Groundfish Stocks Based on Bottom Trawl Survey Results' which was held 4-6 September 1996,
immediately prior to this Annual Mesting, is presented at Annex 1 of the Scientific Council Report, white Annex 2 gives
the announcement of the 1997 Symposium on 'What Future for Capture Fisheries’.

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

Il. FISHERIES ENVIRONMENT (see STACFEN report, App. 1)

The Council welcomed the STACFEN report as presented by the Chairman M. Stein (EU-Germany). The
Council noted STACFEN reviewed its Chairman’s summary on environmental conditions in the Northwest Atlantic in
1995, and information arising out of the Workshop on the analysis of botiom trawl survey data held during 4-6
September, 1996, The Committee’s list of naticnal representatives for reporting oceanographic data was updated as
listed in the STACFEN report. :

Il. FISHERY SCIENCE {sece STACFIS report, App. 1)
1. Opening

The Council accepted the report of STACFIS as presented by the Chairman, W. B. Brodie {Canada). The

Council noted the Committee addressed the assessment of shrimp in Div. 3M, and other requests referred

to it by the Council,

2. _ Matters Related to Stock Assessments
a) Assessment of Shrimp in Division 3M
The Council noted that STACFIS evaluated the status of shrimp in Div. 3M as reported in the
STACFIS repert in Appendix Il The Council agreed summary and conclusions are presented in
Section VI of this report.
3 Arrangements for Conducting Stock Assessments in 1997

a) Updated list of Designated Experts

The Councit concurred with the changes proposed by STACFIS to the List of Designated Experts,
and reguested the Secretariat to confirm the availability of the nominees.

4. Other Matters

The Council noted the review of one SCR Document deferred from the June 1996 Meeting dealing with the
Greenland halibut fishery in Cumberland Sound.
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IV. RESEARCH COORDINATION (see STAGREC report, App. IIf)

Opening

The Council welcomed the report of STACREC as presented by the Chairman, D. Power (Canada), observing
that all matters referred to it by the Council were addressed.

Fisheries Statistics

a)

c)

Progress Report on Secretariat Activities In 1996

The Councii agreed with STACREC concerns on the lack of STATLANT 214 and B data for 1993,
1994 and 19935, Reiterating the need to receive data on a timely basis, the Council noted these
concerns will be addressed by the General Goungil during this Annual Meeting.

The Council was particularly concerned with the delays in publishing the Statistical Bulietins, but
noted that France (SP) data would be available shortly and that USA data would be ready by the
end of 1996 to enable the publication soon thareafter of the 1983 Statistical Bulletin.

Report of the Inter-Agency Consultation Relative to the CWP 17th Session

The Ceuncil noted the Assistant Executive Secretary had attended the Coordinating Working Party
on Fisheries Statistics - Intersession Consultation (CWP-ISC) in Rome, ltaly, 8-11 July 1996, and a
summary of the meeting report was presented 1o STACREC.

The Council was informed of the progress report on statistical activities of NAFO presented to CWP-
ISC.

The Council noted that access to STATLANT data cn the Internet via the World Wide Wab {WWW)
was an important togic which will be discussed at the 17th Session of CWP. In relation to this, the
Council endorsed the view that STATLANT data were public domain, but when data are released
to the public a proviso would have to be clearly stated to denote those data that were considered
preliminary in nature.

The Council agreed with STACREC that it would be preferable for the NAFO Secretariat to create
and maintain an independent WWW site rather than participate in a coliabarative effort with other
agencies, and, recommended that the Secretariat prepare a report on technical and financial
considerations in creating and maintaining a web site for statistical data, for consideration at the
June 1997 Meeting of the Scientific Council,

The Council agreed with the STACREC views relative to the application of the International Whaling
Commission {IWC) fer membership in CWP, and also concurred that information be reguested from
CWP that will clarify the criteria required to evaluate potential membership in CWP.

Reporting of Catches of Pandalus borealis

The Council noted the discussion by STACREC on the reporting criteria for nerthern shrimg. In
order that proper codes are applied to the STATLANT data, the Ccouncil endorsed the
recommendation that statistical agencies report these catches by species, as follows: Pandalus
borealis (Northern prawn, PRA, code 832), or Pandalus montagui (Aescp shrimp, AES, cods 633).
In situations where identification 1o the species level is unknown, then FPandaius spp. (Pandalid
shrimps, PAN, code 639) be used.

Review of Research Documents

The Council noted that STACREC reviewed four SCR Doc. and summarized the information.
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4.

Other Matters
a) Descriptions of Fishing Effort

The Counci! agreed that the current definition of fishing effort for gilinets (fixed) in NAFO STATLANT
21B forms required change to reflect soak time and, accordingly, tecommended that the definition
of the fishing effort measurss for gilinets (fixed) be changed to read ’length of net expressed in 100
meter units muitiplied by the number of soak days per haul'

The Council noted that in preparation for the CWP 17th Sessicn in Hobart, Tasmania in 3-7 March
1897, in addilion to matters relating to the CWP-1SC reported abeve by STACREC, there was a need
to review definitions of fishing effort for several cther passive gear types and agreed that further
comments on suitability be solicited from Ceuncil members.

V. PUBLICATIONS (sce STACPUB report, App. IV)

The Council received the STACPUB report as presented by the Chairman, H. P. Cornus (EU-Germany), and

made specific note of the following items.

1.

~

Review of Scientific Publications -

The Council acknowledged that the publication of papers from the September 1993 Symposium is envisaged
for October 1996. It noted with pleasure that this issue has been brought to an end.

Papers from the September 1995 Symposium and those for a Studies volume on Div. 3M Shrimp are in the
review or final editorial stages. It is expectad that the publications may be finished in 1996, Also the Studies
Number 25 (Flemish Cap: Selectec Environmental and other Papers) has been published and mailed.

Promotion and Distribution of Scientific Publications

The invitational paper by -Halliday and Pinhomn had been received in July 1996 and a single the volume of
the Journa! of Northwest Atlantic Fishery Science is due to be printed shortly. The Council endorsed the
STACPUB proposal t¢ promote and advertise this volume by a special fiyer to attract the interest of people
dealing with the history of fishery management,

Editorial Matters

The Council was informed that changes in the Editoria! Board of the Journal-had been addressed in the June
1996 Meeting of STACPUB.

Review of Papers for Possible Publication

The Council was informed that the material from the 1996 September Workshop is planned to be published
in the Scientfic Council Studies. STACPUB reviewed 23 SCR Documents from the 1996 September Meeting
and 5 papers defsrred from the June 1996 Mesting, and nominated 2 for putlication consideration, Also,
21 papers listed during the June 1996 meeting which dealt with cod in Div. 2J+3KL were reviewed for
possible publication. The latter ones were considered suitabie to be published in & single volume of Studies.

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

The Council reviewed the STACFIS assessment of shrimp in Div. 3M and the Council agreed summary and
advice is as follows:



Shrimp in Division 3M

Background: The fishery for shrimp on Flemish Cap
only began in April, 1993, although its occurrence in
the area has been known for many years.

Fishery and Catches: This multi-national fishery
produced catches as follows:

Year Catch (tons)
1993 28 000
1924 24 000
1995 33 000
1996 (to August) 33 00C

The estimate of catch to the end of 1996 is about
50 000 tons.

Since 1993, the proportion of males in the catches
increased such that they dominated the catches of
1995 and 1996.

The fishery was unregulated in 1993, Sorting grates
and a related by-cateh regulaticn were introduced in
1994, Effort regulations were implemented in 1996,

Data: Catch, effort and biclogical sampling data were
available from the trawlers of several nations. A time
series of biomass estimates was produced from
catches of shrimp taken in EU groundfish surveys in
Div. 3M from 1988 to 1996. Biclogical samples of
shrimp also were obtained during the surveys.
QOceanographic data were obtained from Canadian
surveys on Flemish Cap in the summaers of 1993, 1995
and 1996.

Assessment: No analytical assessment was avallable
and the fishing mortality is unknown. Evaluation of the
status of the stock was based on the interpretation of
commercial fishery data (catch, effort and catchrates),
the time serles of research biomass indices and
biological data from both sources.

Commercial CPUE. The catch-rate data for the female
component of the commercial catches indicate a 70%
decling between 1993 and 1996.

Recruitment. The 1988 vyear-class was strong,
dominating in the surveys of the eariy-1980s and
yielding high catch rates in the first year of the fishery.
All year-classes produced since 1988, except the
1993 year-class, have been much weaker. The 1993
yvear-class contributed substantially to the 1995
catches and dominated the fishery in 1996, The 1994
year-class appears weak from both dala sources,

Biomass: Only indices of biomass were available from
the EU surveys, 11 is believed that these indices reflect
the general changes in the age 3+ compenent of the
stock over time,
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State of the Stock: The 1388 year-class no longer
contributes to the fishery which, in 1996, was [argely
dependent on the 1993 year-class. The continuation of
a fishery which targets male shrimp as young as age
2 is undesirable because the harvest of males reduces
future spawning potential. Data from both the fishery
and research survey in 1996 showed that the 1993
year-class was much stronger than was evident in
the 1995 assessmant and that the 1994 year-class
appears weak. The decline in catch rates of large,
female shrimp from 1993 to 1996 is considered {0 be
a reasonable reflection of the trend in the spawning
stock biomass.

Recommendations; Despite the strength of the 1993
year-class, concerns expressed in 1995 for the
continued decline of the spawning stock are still
warranted, given the high level of exploitation on the
1993 year-class in 1295 and 1996 and evidence to
suggest that the 1994 year-class is weak. Therefore,
any fishing permitted in 1997 wili be directed at what
remains of the 1993 year-class, which is expected o
change sex between 1996 and 1287, No projection
of the residual biomass for this year-class in 1997 is
avaitable. A significant reduction in fishing intensity is
necessary to arrest the apparent continued declinein
the female component of the stock and to conserve
males. Therefore, if a fishery is permitied in 1997,
catches should be kept at the lowest possible level.

Special Comments: The effort regulations imposed in
1996 did nct reduce the exploitation of the shrimp
resource in Div. 3M. Catch and effort in 1996 attained

- record high levels.

Redfish by-catches were high in 1993 and 1994. In
1994, sorting grates with 28 mm bar spacings were
required. Spacings were reduced 1 22 mm in 1982
and 1996 and by-catch levels were much lower, It is
not clear, however, if the reduction was due entirgly to
changes in bar spacing or to a reduction in redfish
abundance.

Sources of information: SCR Dcc. 96/87, 88, 90, 93,
94, 95, 96, 97, 98, 99, 100, 101, 102, 104,
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Special Requests from Concurrent Fisheries Commission Meeting

a)

b)

Request on Witch Flounder Stocks in Div. 2J and 3KL

The Scientific Council was requested to: review the status of the witch flounder stock in Div. 2J+3KL
and to provide estimates of the current size of the stock together with a description of recent Irends.

The following was the response from Scientific Council:

Data from Canadian surveys indicate a decline in biomass of about 85% from the eariy-1980s to the
present. These data also showed a shift in distribution 10 deeper water and toward the NAFOC
Regulatory Area in Div. 3L since the late-1980s. Trends in biomass in the Regulatory Area are not
known at present, although Canadian deepwater surveys indicate an increase in catch per set from
1994 to 1985,

It was acknowledged that the Canadian surveys, which generally did not fish at depths beyend
1 000 m, did not cover the full distribution of the stock. Althcugh catches in the Canadian fishery
declined by about 90% from 1990 to 1993, more detailed information frdm the fisheries by EU-Spain
in the deep water areas of the Regulatory Area, and by Canada inside the 200 mile line, was not
available at this meeting.

It was recommended that fishery data for witch flounder in Div. 2J+3KL be made available for
review at the June 1897 Mesting.

Request to Evaluate a Catch Reduction for Shrimp in Division 3M

In the absence of a specified recommended catch level (further to assessment above), the Scientific
Council was requested to: evaluate whether a reduction of the total catch to 33 000 tons is likely to
lead to a continuation of the present over-expioitation situation.

tn response to this request from Fisheries Commission regarding shrimp in Division 3M, Scientific
Council agvised there is an extremely high risk that a catch of 33 000 tons in 1997 will lead to a
continuation of the present over-exploitation situation.

In order to respond to this Fisheries Commission request, Council considered the relative size of the
important year-classes (1988 and 1993) as well as their realized and potential yield to the fishery.
The apgproach required several assumpticns which need further investigation and it was
recommended that, regarding shrimp in Div. 3M, reséarch be conducted on methods of
comparative year-class analysis as a basis for evaluating alternative catch levels.

Request in Relation to Report of the Fisheries Commission Workshop on 'Compatibility and
Applicability of Discard/Retention Rules for Conservation and Utilization of Fishery Resources
in the Northwest Atlantic’.

i) The Scientific Council was reguested to comment on the last paragraph of the Workshop
report which stated;

Some discussion took placs on possible ways in which the Fisheries Commission could
manage fisheries according to alternative models. Measures concerning gear technology
and changing fishing area (observers on board) fit in the current management strategy.
Annual closures of fishing areas seermn also feasible. However, temporary closuras of areas
on the basis of prefixed trigger levels should be examined carefully. In the first place the
determination of the areas as well as the commencement and duration of temporary
closures should be based on scientific advice (test fishing?} and decided by the Fisheries
Commission. These measures should be non-discriminatory and not affect the capacity
of Contracting Parties 1o exploit the allocated quotas. Finally, the cost/benefit of such
measures should be examined.

The Scientific Counci! considered the measure of closing an area to pretect juvenile fish.
Scientific Council recognized that at present it is unable to quantify the effects of closing
an area to fishing. However somse of the benefits of a closed area would be that it could
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act as a natural refuge and help to increase juvenile survival. Species with well defined
nursery areafs) should benefit from a closed area through enhanced juvenile survival
resulting in a probable increase in the contribution of adults to the fishable stock. It was
concluded that if such a measure were to be successiul, it would have 1o be a year-round
closure to all gears likely to catch juveniles of that species, as seascnal or fleet-specific
closures have generally not been successful in other areas. A closed area would require
a precise definition of the species to be protected, careful definition of the boundaries with
regard to species distribution {adults and juveniles) and a thorough understanding of the
fisheries which would be affected.

More traditional measures like improved selectivity of fishing gear and rules for changing
fishing area can also contribute to the pratection of juveniles of regulated species. However
the Council noted that these measures have not been fully successful in the past in
controlling fisheries in the NAFO Regulatory Area due to lack of enfargement. A closed
area if implemented would not replace cther management meaasures for affected fisheries,
but it could be considered in conjunction with these measures.

More delails are given in relation to the request of the Fisheries Cemmission to review
further measures to protect juvenile fish of regulated species, e.g. area/seasonal closures,
which were addressed by the Council during the June 1996 Meeting (SCS Doc. 96/16; item
£X.1.0),

i) The Scientific Council was requested to; comment on how NAFO observers could play a
more efficient role in collecting more complete information on discards.

The Scientific Council noted that in order to collect apprepriate data, the fallowing sampling
scheme should be followed whenever circumstances permit:

1. For every haul, estimates of the total catch by species in terms of weight, and in
addition estimates of discards by species in terms of weight, should be recorded.

2. The first and every subsequent 10" haul should be sampled in detail by species,
providing in addition to weights of the sample measured alsc numbers at length
representing the part of the catch to be landed and the part of the catch
discarded.

3. Whenever the fishing site is changed by a distance of more than 5 naut. mile, the
cycle described in 1. and 2. start again.

4, The relevant data must be made available to the Scientific Council in time, befere
the annual June assessment mesting, in order to be incorporated into the
assessments.

VIl. REVIEW OF FUTURE MEETING ARRANGEMENTS
Scientific Council Meeting on Northern Shrimp, November 1996

The Council reconfimmed that the mesting on northern shrimp assessments, shrimp in SA0+1 and in Denmark
Strait will be held during 15-18 November 1996, at NAFO Headquarters, 192 Wyse Road, Dartmcuth, Nova
Scotia, Canada.

The Council endorsed the view that an ad hoc Working Group should be formed to consider the data and
assessment methods for shrimp in Div. 3M. It was agreed that the Waorking Group on Shrimp in Div. 3M
should meet during 19-20 November 1996, at NAFO Headquarters, immediately after the assessmeant meeting
of narthern shrimp, so as to include the experts on shrimp who will be prasent.

The Councit noted that the provisicnal agenda for these meetings will be circulated to Centracting Parties
during this Annual Meeting.
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2,

June 1997 Meeting of Scientific Council

The Council observed that, with 2 new Coastal State Contraciing Parties {France, in respect of St. Pierre and
Miquelon and USA) as well as new reguests anticipated from the Fisheries Commission, the Council would
need additiona! time for its June 1997 Meeting. The Council accordingly agreed to revise the meeting dates
to 4-19 June 1997, to include Thursday , 19 June 1997 (o the previously announced tentative dates of 4-18
June 1997).

Special Session and Annual Meeting, September 1997

The Council noted the 19th Annual Meeting being hosted by Canada will be held 15-19 Se'ptember 1997 at
Hotel Newfoundland, St. John's, Newfoundland.

Noting the considerable amount of work involved in the assessment of shrimp in Div. 3M, and the need to
provide advice in advance of the Annual Meating of the Fisheries Commissicn, the Councit discussed the
options availablie for its meeting. The Council agreed that three additional days before the Annual Meeting
would be needed, and accaordingly scheduled its September 1997 meatings as follows:

- The meeting of the Scientific Council will begin on Sunday, 7 September 1997, The shrimp in Div.
3M agsessments will be carried out during 7-9 September 1897,

- ‘The Scientific Council Special Session which will be the Symposium on 'What Futufe for Capture
Fisheries’ will be held 10-12 September 1997 as originally announced.

- The Sclentific Council will then reconvene during 15-1¢ September 1997,

While the Symposium venue will be the Fisheries and Marine Institute of Memorial University, St. John's,
Newfoundland, and the Scientific Council Meeting of 15-12 September 1837 will be as announced at Hotel
Newfoundland, the Council noted the location for its Meeting of 7-8 September 1997 will need o be
determined subject to space availability, P

June 1998 Meeting of Scientific Council

The Council agreed on the tentative dates of 3-18 June 1898,

VHI. FUTURE SPECIAL SESSIONS
Progress Report on Symposium of September 1997

The convener Hans Lassen (EU-Denmark) visited NAFO Headquarters at the end of June 1986 jor three days
to work with the Assistant Executive Secratary, T. Amaratunga, on further developing the 1997 Sympesium
on "What Future for Capture Fisheries’. During this meeting the Symposium program was finalized and a
number of invited speakers were contacted. The responses, all very prominent in their fields, were very
positive and for most of the talks definite or tentative commitments were received. Scientists and managers
fram International Organizations as well as individual countries like Canada, Faroe Islands, lceland, EU,
Korea, Japan and USA have promised to contribute to the Sympaosium.

Itis planned to request visual presentations from fisheries and oceanographic laboratories which work in the
NAFO area. The iaboratories will be invited to present their work in the NAFO area in one or more videos,
Such videos could include gear research, work on research vessels, laboratory experiments etc. This
invitation will be sent out immediately after the Annual Meeting.

As agreed at the June 1996 Meeting, the invitation by the Fisheries and Marine Institute of Memorial
University, Newfoundland, was accepied, and contacted with respect 10 hesting the Symposium. The dates
are fixed for 10-12 Septernber 1997 , and logistic arrangements are progressing well.

The Symposium program was described o the Council and circulated to all participants during this 1996
Annual Meeting. :
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2. Review of Proposal(s) tor Special Session in 1998

‘the Council endorsed the proposal for the 1998 Special Session titled 'Variations in Maturation, Growth,
Condition and Spawner Biomass Production in Groundfish’. It was agreed that this Special Session should
be convened by J. Morgan (Canada) with co-conveners from the United States of America and European
Unicn, to be selected following further consultations.

IX. OTHER BUSINESS

There was no other business addressed by the Council.

X. ADOPTION OF REPORTS
1. Report of the Workshop of 4-6 September 1996 (sec Annex 1)

The Scientific Council Special Session was held as the Workshop on 'Analysis of Results from Bottom Traw!
Surveys’, 4-6 September 1996, convened by H. Lassen (EU-Denmark} at Shuvalov Palace, St. Petersburg,
Russia. The Council noted it was well attended with 39 participants. The Workshop was a hands-on session
using fap-top computers brought to the meeting by the scientists. The Workshop introduced bootstran and
Generalized Additive Modei methods to the survey analysis. There was an interest in expiaring the possibility
of using environmental data as predictors for catch results, and methods helping with such analyses ware
presented. Finally, data from 6 surveys were re-analyzed using these methods.

The Council reviewed and adopted the report of the Workshop as presented by the Canvener. The report
is given at Annex 1.

The Scientific Council endorsed the recommendation of the Workshop that an updated Workbook should
be puklished in the NAFO Scientific Councif Studies series.

2. Committee Reports of Present Meeting

The Council at its concluding session on 13 September 1996, adopted the reports of its Standing Committees
(STACFEN, STACFIS, STACREC and STACPUB). These reports are given in Appendix 1, 11, It and IV,
respectively. [t then adopted its own Report of Scientific Council, 7-13 September 1996 Meeting.

XI. ADJOURNMENT

The Chairman of the Council thanked members for their hard work during the meetings, aspecially D. G.
Farsons (Canada), the Designated Expert for Div, 3M shrimp, and the Chairmen of the Committess {W. B. Brodie, H.
P. Cornus, D. Power and M. Stein). A special thanks was extended to W. B. Brodie, STACFIS Chairman, who
completed his term at the end of this meeting. He further thanked the Secretariat for continued helg and effort, in
particutar the Assistant Executive Secretary who coerdinated the secretarfal work and acted as rapperteur to the
Scientific Council. There being no further business, he wished everyone a safe journey home, and adjourned the
meeting.



Workshop on "Assessment of Groundfish Stocks Based on Bottom Traw! Survey
Results" in progress during 4-6 September 1996

Participants of Special Session of the Scientitic Council, 4-6 September 1996
{from left to right)

J.J. Hunt, H. Hovgard, H. Lassen, H. P. Cornus, D. B. Atkinson,
E. de Cardenas, S J. Walsh, M. A. Showell, F. Serchuk, H.-J.
Ratz, L. Motos, A. Avila de Melo, A. Vazquez, S. J. Smith, P. S.
Gasjukov, W. B, Brodie, W. R. Bowering, S. Junguera, D. G.
Parsons, M. L.Godinho, M. Stein, K. Bruce, V. A. Rikhter, H.
Okamura, V. Volkova, L. O'Brien, A. A. Vaskov, K, Yokawa, O.
Folmer, J. Casey, O. R. Godg, . K. Sigaev, C. M. Jones, P.
Ragoe, H. Yamada
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ANNEX 1. REPORT OF THE WORKSHOP ON ASSESSMENT OF GROUNDFISH STOCKS
BASED ON BOTTOM TRAWL SURVEY RESULTS

The Workshop on 'Assessment of Groundfish Stocks Based on Bottem Trawl Survey Resuits' with H. Lassen
{€U-Denmark) as convener was held during 4-6 September 1998, at Shuvalov Palace, St. Petersburg, Russia.There
were 39 participants in total from Canada, Denmark, Germany, Greenland, Faroe Islands, Japan, Norway, Portugal,
Russia, Spain, United Kingdom and the United States of America.

The meeting was opened by W. R. Bowering (Canada}, Chairman Scientific Council. The report prepared
by the convener follows.

Introduction

The importance of abundance survey data for fish stock assessment has been increasing. There are serious
problems with the quality of the catch statistics, and several important stocks assessed by the Scientific Council are
under moratoria. In these cases, abundance survey data are the cnly available reliable source of information on stock
status. The Scientific Council is fortunate that there are extensive survey data available for most of the important fish
stocks in the Regulatory Area,

~ The standard approach used by the Scientific Council in assessing fish stocks has been based on VPA tuning
techniques, mainly ADAPT. This and similar techniques, however, are based on the cateh data to establish the
absclute stock level, while the survey and commercial CPUE results are used to establish the relative level of
abundance between years and age groups. Therefore when catch data are either unreliable or when there are no
catches taken from the stocks, the estimation precedure must be changed to allow direct derivation of absolute
estimates from survey results. This requires that surveys should produce absolute estimates instead of the indices
presently derived and this reguires progress in sampling gear research.

Analysis of Bottom Trawl Surveys

New methods for analyzing survey resulls have appeared in the fisheries scientific literature in recent years.
These methods are built on the statistical resampling thecry (bootstrapping) which has been develcped in the
theoretical statistical literature after Efron (1973). These methods are very demanding in computer power and have
therefore only become of practical use in recent years with the easy access to powerful computers. Even the machines
available to fisheries scientists today are often stretched to their limit when such methods are applied.

Modern statistical techniques are often linked closely to a particular software. These software are commercial
products and a presentation of the technigues almost unavoidably have to make explicit references tc the software;
for exampie in the Workbook for this Workshop, reference is made to S-PLUS and to the SURFER software. S-PLUS
is a general purpose statistical analysis software while SURFER is designed for spatial interpolation.

At this Werkshop the S-PLUS software was used for the bootstrap hands-on session and for the Generalized
Additive Models (GAM) analysis, while the SURFER software was used for the spatial interpolation of envircnmental
observations. The Scientific Council was grateful for the support given by the firm behind S-PLUS (StatSci, a Divisicn
of Mathsoft, Inc., Seattle, WA, USA). They allowed the use of their scftware free of charge for the duration of the
Workshep and also made available five manuals of the S-PLUS program.

The Workshop was restricted to bottom trawl survey data and had the following objectives:
a) To further the Ceouncil's assessments by improving on analyses of fish distributions
observed during abundance surveys. The relation between distribution of fish and the

environmental condition during the survey be given special attention.

b) To further the work on how 10 assess stocks under moratoria, i.e. assessment of fish stocks
based on survey data only

c) Teo present an overview of techniques available for these types of analyses. The lecturing
material be considered for publication in NAFQ StudiesiJournal.
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The Workshop was built around three hands-on sessicns and four keynote presentations. Stephen Walsh
(Canada) set the stage for the Workshop with a review on estimating efficiency ¢f sampling trawls to derive survey
abundance indices. The topics of the Workshop were introduced by two overview lectures by Stephen Smith
(Canada) who dealt with fish abundance estimation, and Manfred Stein (EU-Germany) who deait with estimation of
the geographical districution of environmental parameters. Finally, Loretta O'Brien {USA)intreduced the GAM concept.

Three hands-on sessions were presented; 1) by Stephen Smith, on estimation of over-all abundance and
its variance using bootstrapping techniques supplemented by H. J. Ratz (EU-Germany) investigating the power of
temperature and salinity for predicting catch results, 2) by Manfred Stein, estimation of the geographical distribution
of environmental parameters which may be used for abundance estimation, and 3) by Loretta O’'Brien and Paul Rago
(USA), integrating CPUE results with observations of environmental parameters to obtain a better estimate of
abundance and its variance using GAM.

After the theme presentations and accompanying hands-on sessions, a number of study groups were
established on the last day to carry out case studies. These were based on data brought to the Workshop and
included data ranging from shrimp surveys in West Greenland to groupers and grunters in the East China Sea.
~ Problems with highly influential observations were seen in many of these examples and the methods presented in the

Workbook appeared useful in identifying these observations and elucidating their influence on the final abundance
estimates. : .

The potential usefulness of environmental gata to improve the abundance estimats, i.e. providing estimates
with less variance, was stressed on several occasions during the Workshep.

The Workshop-was concluded with a general discussion on the last afternoon, attempting to identify
comrmon features in data from fish surveys. Some of these features, e.g. the rare but significant occurrence of very
high catches, have major impact on the estimates and their variance. Becognizing that no firm recommendation on
the best use of these techniques could be made at this time, it was suggested that discussions should continue within
the Standing Commitiees of Scientific Council, particularly STACFIS and STACREC. It seemed, however, that the
estimation of confidence limits (C1) could better be approached using resampling techniques rather than calculating
the traditional Cl based of normal thecry (mean + t x standard error).

The Workbook that was available in draft form was considered useful and it was recommended that the
Workbook from the Workshop, after the contributions had been revised by the authors, should be published in the
NAFC Scientific Counc.'f Studies series.

The Workshop also proposed that the NAFO Scientific Council should take an active role in distributing
computer programs representing new analytical approaches 1o fish stock assessment. For this purpese, it was
furthermore suggested that establishing a website at the NAFO Secretariat with either the programs or at least
information of how to obtain such pregrams, would be a valuable extension of the services available through the NAFO
Secretariat.

The Chairman of the Scientific Council thanked the convener and the contributors to the Workshap for an
excellent job and closed the Workshop at 1715 hr on Friday, 6 September 1996.

Program
Wednesday, 4 September 1996
09:00-10:00 Registration
10:00-10:30 Welcome by the Scientific Ceuncil Chairman W. R. Bowering.

Introduction and objective of the Workshop by Convener, Hans Lassen.

10:30-11;30 Keynote Speaker; S. J. Walsh, Department of Fisheries and Oceans, Northwest Atlantic
Fisheries Centre, St. John's, Newfoundlang, Canada A1C X1

Estimating efficiency of sampling trawl to derive survey abundance indices: A review of problems
and progress. (11:30-11:45 Coffes)

11:45-12:45 Keynote Speaker: S. Smith, Department of Fisheries and Oceans, Bedford Institute of
Oceanography, Dartmouth, Nova Scotia, Canada BZ2Y 4A2




14:30-18:00
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Overview of statigtical techniques available for the analysis of data from bottom trawl surveys.

-. The difference betweaen the survey design and the model of fish distribution and avaitability.

Deriving estimates of absolute biomass and abundance from bottom trawl surveys. (12:42-14:30
_Lunch)

Hands-on Session, S. Smith, Chairman: Application of somae statistical techniques. This session

. will include a brief presentation of a survey from which the data have been extracted.

(16:00-16:15 Coffee) ‘

Thursday, 5 September 1996

09:00-12:30

14:00-15:00

15:00-18.00

Hands-on Session, S. Smith and H. J. Ratz, Chairmen: Continuation of application of some
statistical technigues. This session will include Accuracy and Precisicn, and the effect of design.
The session will be concluded by a general discussion. (11:00-11:15 Ceffee) (12:30-14:00 Lunch)

Keynote Speaker: M. Stein, Bundesforschunganstalt {Ur Fisherei, Hamburg, Republic of
Germany

Overview cf the environmental aspects of the analysis of fish stocks using bottom trawl surveys.
Estimation of geographical distribution of fish and its relation to environmental parameters
observed during the surveys.

Invited Lecturer: H. J. Réatz, Bundesforschunganstalt fir Fisherai, Hamburg, Republic of
Germany

Hands-on Session, H-J. Ratz and M. Stein, Chairmen; Modelling with environmental data. This
session will include spacial analysis. Conciuded by a general discussion. {16:00-16:15 Coffes)

H. Lassen: Introduction to the Friday's session cn case studies brought to the Workshop by the
participants.

Friday, 6 September 1996

09:00-12:30

14:00-15:30
15:45-17:00

17:00-17:30

CONVENER

Lassen, H.

CANADA

Bruce, K.

Invited Lecturers: . O'Brien and P. Rago, NEFC, Woods Hole, MA, USA

Hands-on Session, L. C'Brien and P. Rago, Chair: Intreduction to the use of Generalized
Additive Models for estimating relative abundance (stratified mean number-per-tow) accounting
for environmantal conditions of temperature and depth. Application of the medel using S-Plus
and-on session. This session will be concluded by a general discussion. (11:00-11:15 Coffee)
{12:30-14:00 Lunch)

Hands-on Session, Instructors - H, Lassen, S. Smith, H. J. R&tz, L. O'Rrien, P.-Rago: Case
studies brought to the Workshop by the participants. (15:30-15:45 Coffee)

Discussion ch "What is the state of the art of assessing a demersal fish stock based on botiom
trawl data only", and identify research requirements.

Conclusion and ciosure of the Workshop.

List of Participants

Danish Institute for Fisheries Research, Charlottentund Stot, DK-2820 Charlottenlund, Denmark
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ANNEX 2

NOTICE

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 (NAFO)

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

Objectives

1. Present the international profile of NAFO - a model of international collaborative research, management and
cooperation. '

2. Undertake a visioning exercise of sustainable international fisheriés cooperation and management for the twenty-first
century.

3. Examine shifts in the traditional capiure fisheries and new livelihoods for the coastal community.

4. Produce a book based on the outcome of the Symposium - commemorating 500 years of Northwest Atlantic
livelihoods based on harvesting the Sea.

Opening Session: Keynote The NAFO model of internationai collaborative research, management and cooperation.

Keynote The legal framework within which capture fisheries will operate in the future — Develop-
ment of UNCLOS 1982, Agenda and FAQ code of conduct of responsible fishing.

Keynote Sustainability - ecological impact from fisheries — the political environmental issue and
how this may affect the future of capture fisheries.

Session 1 — 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 end of World War Il to
the present. )

Session 2 — Managemeni Approaches — Caring for the Future Resources

1. Trends in international cooperation in fisheries - monitoring, surveillance and control.
2. Controlling marine fisheries 50 years from now — satellite surveillance or a changed regime — can economy and
biology cooperate?

Session 3 — Fisheries Research: Perspectives for the Twenty-first Century

1. What can technolagy offer the future fisheries scientist - possibilities for obtaining better estimates of fish stock
abundance by observations from the sea.

2. What can technology offer the future fisheries scientist — laboratory and aguaria technolegy - possibilities for
obtaining better understanding of the stock structure (eg DNA technology).

3. Where is fisheries science heading - special emphasis on fish stock assessment 'work.

4, What can information technology. and science offer — will we be able to process the mass of data future technology
will enable us to collect?

5. Integrating fisheries observations with environmental data - towards a better understanding of conditions for fish in
the sea.

Sesston 4 — Sustainable Livelihood for the Coastal Community

1. Aquaculture and marine fisheries — will capture fisheries remain competitive?

2. Impact on coastal livelihood from future changes in producticn and demand for fish,

3. The future for fishery dependent communities - Faroe Islands.

4. The future for fishery dependent communities - fishery dependent regions of the European Union.

Session 5 - The Future for Capture Fisheries

The future economy of capture fisheries — which sectors will be economically viable?

Capture fisheries and the environment issue — implications for the viability of future capture fisheries.

The future consumer market for fish — will there be a place for capture fisheries?

The capture technology of the future - large trawlers with sea going factories or small vessels of the Coastal State?
Development in fish food technology - implications for capture fisheries.

U
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Concluding Discussion - What future for fisheries in the North Atlantic.

This Symposium is being held in cenjunction with 19th Annual Meeting of NAFQ and the Cabot 500th Anniversary
Celebration in St. John's, Newfoundland, Canada. For further information, please contact.

Convener NAFO Secretariat

Hans Lassen Tissa Amaratunga, Assistant Executive Secretary
Danish Institute for Fisheries Research Northwest Atlantic Fisheries Crganization (NAFQ)
Charlottenlund Slot P. G. Box 638
DK 2920 Charlottenlund Dartmeuth, Nova Scotia .
Denmark . Canada B2Y 3Y9

Telephone: +45 33 86 33 57 Telephone: (902) 469-9105

Fax: +45 33 96 33 33 Fax: (902) 469-5729

E-mail: ht@dfu.min.dk ) E-mail: nafo@fox.nstn.ca
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APPENDIX I. REPORT OF STANDING COMMITTEE ON FISHERIES ENVIRONMENT (STACFEN)

Chairman: M. Stein ) Rapporteur; J. Casey

The Committee met at the Shuvalov Palace, St. Petersburg, Russia on 9 September 1996, to consider and
report on environment-related topics referred to it by the Scientific Council. Representatives attended from Canada,
Denmark (in respect of Faroe Islands and Greenland), European Union (Denmark, Germany, Portugal, Spain and
United Kingdom), Iceland, Japan, Norway, Russia and the United States of America,

The Committee reviewed the following documents: SCR Doc. 96/83, 84, 85, 86 and 103,
1. Chairman’s Introduction: report of activities

The Chairman welcomed members to the third meeting of STACFEN and reported that as agreed in the
previous STACFEN meeting in June 1996, an overview of the environmental conditions in the Northwest
Atlantic in 1995 would be presented to the Fisheries Commission on 10 September. The Chairman gave a
summary of what he intended to present to the Fisharies Commission for comment by the Commitiee {SCR
Doc. 96/33).

2. Review of Oceanographic Information from the Workshop of 4-6 September 18396 (SCR Doc. 96/103)

A short paper comparing gecstrophic currents with the distribution of cod off West Greenland was presented
to the Committee. The study had been suggested during discussions at the Workshop on analysis of bottom
trawl survey data. The paper reported on observations which indicated that there may be a relationship
between physical and topographical oceancgraphic features and the occurrence of cod, and that if such a
refationship was persistent, it may be Important to take this intc account in the design of future trawl surveys
off West Greenland.

3. Review of Research Documents

Three research documents (SCR Doc. 96/84, 85 and 86) were reviewed by the Committee. The papers which
were deferred from the June 1998 meeting of STACFEN reported on the Joint Russian/German Data
Evaluation of ICNAF/NAFO Oceanographic data. An evaluation of Russian and Geyman data sets for the
Davis Strait/Labrador Sea area revealed that temperatures in the area declined markedly in the early-1370s.
The magnitude of the change in temperature varied with depth and the decline occurred earlier off West
Greeniand than in the waters off Labrador. The data showed the influence of North Atlantic water in the
northern area off West Greeniand, and data from the ocean weather ship BRAVO indicated a constant
increase in temperature at 2 000 m depth up to 1974 when the data series ended. The data furthar showead
the thermal influence on the density stratification and a strong salinity anomaly in these years. The data are
to be investigated further to determine whether any salinity ancmalies pricr to the 1870s can be detected.
Preliminary indications are that a strong signal cccurred in the late-1950s. The scientists involved in the
evaluation (M. Stein, Germany and V. A. Borovkev, Russia) plan to meet on two occasions in 1996-97 and
the results of their analyses will be reported to STACFEN at its meetings in 1997,

4, National Representatives

The Chairman reported that he had been notified of the names of the EU-Spain, EU-UK and Japanese
national representatives responsible for reporting data to MEDS, but that the Portuguese representative
remained unknown. It was agreed that the participant from ElJ-Portugal would inform the NAFO Secretariat
of the relevant representative by the June 1997 meating of the STACFEN, STACFEN recorded the
representative notifications as: for EU-Spain - J. Gil, for EU-UK - L. J. Rickards and for Japan - H, Okamura.

5. Other Matters

There baing no other matters for discussion, the Chairman closed the meeting by thanking participants and
the staff of the Secretariat for their contributions and co-operation.
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APPENDIX Il. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACF!S)

Chairman: W. B. Brodie Rapporteurs: Various

The Committee met at the Shuvalov Place, St. Petersburg, Russia, at varicus times during 7-13 September
1996, to consider and report on matters referred to it by the Scientific Council, particularly those pertaining to the
provision of scientific advice on certain finfish and invertebrate marine stocks. Representatives attended from Canada,
Denmark (in respect of Faroe Islands and Greenland), European Union (Denmark, France, Germany, Poriugal, Spain
and United Kingdom), teeland, Japan, Russian Federation and the United States of America. The Executive Secretary
and Assistant Executive Secretary were in attendance.

i. OPENING

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

Il. STOCK ASSESSMENTS
1. Shrimp in Division 3M (SCR Doc. 96/87, 88, QO, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 104)
a) Introduction

The shrimp fishery in Div. 3M began in late-April, 19393, when two Canadian ofishore vessels were
granted exploratory permits for the area. Initial catch rates were favourable and, shortly thereafter,
fishing activity increased ta include about 50 vessels in early-July but subseguently declined over
the remainder of the 1993 year. Only 4 vessels were reported fishing shrimp at the end of December
1993. Fishing continued intc 1994 at low intensity. Activity increased cver winter to 17 vessels by
late-February and remained near that level until early-April 1994, 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 1994 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-Jduly, declining to 6 during the
iast week of December 1895. From 8 to 12 vessels fished for shrimp in Div. 3M from early-January
to mid-February, 1996. This was followed by a sharp increase over the next 20 weeks to 91 vessels
during the first week of July 1996. Numbers remained high, thereafter, but declined to about 70
vessels by mid-August 1996. '

STACFIS estimated catches were approximately 28 000 tons in 1993, 24 000 tons in 1994 and
33 000 tons in 1995 {preliminary). Catch statistics (to August) indicate removals of about 33 000 tons
so far in 1996 resuliing from a large increase in effort. This likely will result in a total cafch of about
50 000 tons by the end of the year. Vessels from as'many as 14 nations have participated since
“1993. Preliminary catches (tons) by nation and year are given below. '

1993 1994 1905 1006°
Canada 3724 1041 970 920
EU/Cenmark ‘ 800 400 200
EU/Portugal 180
EU/Spain 240 300 158 50
Estonia : 1081 2092 1164
Faroe Islands 8 545 6 587 5 887 6 452
Greenland 3788 2276 2 403 1067
Icetand 2243 2300 7623 18017
Latvia 300 350 1362
Lithuania 1225 675 1489
Norway 7183 8 480 9 534 1323
Russia 300 300 2838 2715
Honduras 1285
St Vincent 75
Total 28 088 24 325 32980 32 581

! STACFIS estimate to August. '
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fnput Data

i)

Commercial fishery data

Information from the flests of several nations showed that the spatial distribution of effort
differed between years. VYessels displaced effort to the west and southwest portions of the
Flemish Cap in 1994 and 1995, compared to 1993 but returned to the eastern slope in
1996. Further, fishing occurred in much shallower depths in both 1995 and 1996,

The use of double trawls (two complate trawls towed simulianeously by the same vessel)
apparently had occurred as early as 1993. This technology has been repcrted for some
vessels from Faroe Islands, lceland, Greenland and Norway. STACFIS noted that the effort
was doubled for CPUE calculations for Greenlandic and Icelandic vessels only but should
be adjusted apprepriately for all fleets. '

Total fishing effort (hours fished) was calculated by dividing the total cateh in each year
by the standardized CPUE for the lcelandic fleet.

1993 1004 1995 1996
Catch (tons) 28 000 24 000 ' 33000 50 000
CPUE (kg/hr) 370 235 269 210
Effort (hours) 76 000 . 102 000 123 000 238 000

! Estimated catch to end of 1996.

Data from nations which provided both catch and effort estimates showed that
unstandardized catch rates were substantially lower in 1994 than in 1993. There was
stabilization or slight improvement in the 1835 CPUEs over the 1994 values but these
remained lower than those of 1993. The 1996 rates were the lowest abserved far all fleets,
Standardized rates for Canada and Norway, addressing differences due to seasonality and
fishing power, showed trends similar to those of the unstandardized estimales. Naot all
nations report catch and/or effort and it was noted that the Hail system might be useful
as an alternative effort index. The system, however, is incomplete at present.

Size composition data from commercial sampling by Canada, Faroe Islands and lceland
in 1993 showed that largs, 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, Norwegian and Greenlandic data for
1995 showed a further increase in the importance of the male component. Catches of all
nations that provided sampling data for the 1996 fishery showed the predominance of a
single size group of male shrimp throughout the area and year.

Sampling data showed the occurrence of three size groups of males in both 1993 anc
1994 but only two in 1995 and 1996. An additiona! size group of small ferale shrimp was
avident in the latter two years and it was concluded. that a change in the age at sex
inversicn had cccurred,

Average shrimp density estimates were derived based on 4 754 cammercial trawl hauls
of Faroese vessels made between May, 1993 and Septemnber, 1994, Density in the areas
fished by the Faroese fleet declined from 2.03 g/sq m in 1883 to 1.24 gfsg m in 1934. No
density estimates were available for 1995,

Data on shrimp discarding from the Canadian and Greeniandic fisheries showed that
discard levels remained low, as in previcus years, indicating that shrimp of all sizes were’
being retained. '

Strong year-classes of redfish occur anly sporadically in the Northwest Atlantic, every 6-10
years on Flemish Cap. The 1989 year-class was relatively strong and by-catch in 1993
consisted primarily of small redfish {14 cm). Canadian observer data indicated levels of 8
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and 13% of the total catch weight in May and June, 1993, increasing to 44% in July. By-
catches of this year-class were still high in 1994 (up to 32% in April), despite the
mandatory use of sorting grates, and occurred in large numbers at 17-18 cm. In 1995 and
1996, redfish by-catch was much lower, increasing from <1% in March to 4.7% in June
1895 and, in 1998, they comprised 1% or less of the total catch in all months from March
1 June. Redfish was alsc the most dominant by-catch species taken by Greenland in
1994, 1995 and 1996, Although redfish by-catch was much lower in 1995 and 1996, it is
not clear whether this was due 1o the reduction of maximum bar spacings from 28 mm in
1994 to 22 mm in 1995 or to the absence of strong redfish recruitment.

STACFIS addressed the by-catch issue at its June 1998 Meeting and concluded that the
probability of recovery of redfish, cod and American plaice stocks on Flemish Cap will
increase if the by-catch in the shrimp fishery is ket low in future years (NAFO SCS Doc.
96/16, pages 63-67).

Research survey data

Qceanographic data were obtained from the Flemish Cap during a Canadian survey
conducted in July 1996 and compared to long-term (1961-90) average conditions and
those of 1993 and 1995. The colder than ncrmal temperatures experienced over the
centinental shelf and on the Flemish Cap since the late-1980s centinued in 1996 with scme
warming compared to 1983 and 19895, especially in depths greater than 50 m. Chlarophyil
measurements indicated a delayed and/or extended plankion blecm compared to shelf
waters. The water column was well-oxygenated, as seen in both 1993 and 1985, and
current measurements continued o show the presence of the anticyclonic gyre around the
Flemish Cap. It was noted that information on the circulation might be useful, in future, to
evaluate whether or net recruitment of shrimp results from local retention or is produced
elsewhere.

EU groundfish surveys were conducted on Flemish Cap from 1988 to 1996. Trawlable
biomass estimates of shrimp were calculated from the catches obtained using a groundfish
bottom trawl. Relative shrimp biomass from 1991 to 1993 was substantially higher than
during the 1988-90 and 1984-96 periods, The 1994 estimate is likely biased downward due
to a larger meshed liner in the codend of the trawl. The recent biomass level {1954-96) is
2 to 3 times higher than the level observed during the 1988-80 period.

Average catch

Biomass Index per mile
Year (t) {kg) Standard Error
1968 2 164 1.54 +0.28
1989 1923 1.37 +0.24
1880 2 139 - 183 +0.21
1991 8 211 5.83 +0.71
1692 16 531 11.75 + 1.86
1993 9 256 B.57 + 1.04
1994 3 337 2.37 + 0.35
1995 £ 413 3.85 + 0.44
1996 g 502 4.62 +0.34

The surveys also showed that biomass In most years was highest in the western, northern
and ncrtheastern parts of the Flemish Cap and in depths ranging from about 250 to 550
m. In 1984 and 1995, properticnately more bicmass was found in western and
southwestern areas while catch-per-tow in some eastern strata declined substantially,
consistent with the westward shift in fishing sffcrt. Fishing by some fleets in 1998 returned
to the eastern slopes where the survey showed an improvement of shrimp catches over the
previous two ysars.

Age interpretaticn of the size distributions from the 1988 to 1994 surveys and the 1993 and
1894 commercial fishery samples identified the 1988 year-class as strong. This year-ctass
contributed substantially o the fishery in the first two years but apparently declined in
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importance in 1994, The recruitment of the 1991 year-class helped maintain catch rates in
the 1994 fishery. In 1995, the 1988 year-class was no longer important to the fishery anc,
although catches were dominated in numbers by the 1992 and 1993 year-classes, the
latter was not well represented in the survey. The 1983 year-class was dominant in both
the research survey and commercial fishery catches in 1996. Size distributions from the
survey showed thai the 1893 year-class was dominant throughout the survey area.

Assessment Results

The research and commercial fishery gata of recent years show that several changes have occurred
on Flemish Cap related to the distributicn, abundance and demographic structure of the shrimp
resource. Catches have been maintained at a high level (about 33 COC tons to August 19986,
orojected to 50 000 tons at year's end) due to increasing effort and an expansion of the fishing
grounds tc target smaller shrimp in shailower water. Catch rates were noticeably lower in 1994 than
in 1993. The 1995 rates stabilized or improved slightly in some cases but remained below 1993
lavels. The 1996 values were the lowest reported for all fleets. The aggregated CPUE data are
difficult to interpret as an index of abundance due to the major changes in fishing pattern between
years.

The composition of the shrimp catches has also changed over time. The percentage of males
(numbers) increased from about 40% in 1993 to 65% in 1994 and 75% in 1998, In 1996, the fishery
was largely dependent (about 70% of the catch in numbers) on the full recruitment of the 1993 year-
clags which was also heavily fished in 1895. The large femalées in 1994 were the remains of the 1988
year-class which did not contribute significantly to the fishery in subsequent years. The decline in
catch rates of targe female shrimp from 1993 to 1996 (ages 5+) is considered to be a reasonable
reflection of the trend in the spawning biomass. The catch rate-at-age data suggest that the 1996
spawning stock is about 30% of the level observed in 1993. A decline was alsc evident, but not so
pronounced, from the survey data for the same pericd. further, there has been a decrease in the
age of sex reversal, as evidenced in the replacement of a compenent of large male shrimp by one

of small females, which might be reflective of the decrease in spawning stock abundance.

The 1993 year-class, produced by a healthy spawning bicmass (mainly the 1988 year-class), was
strong but has already been subjected to two years of intensive fishing. If-the 1994 year-class is
weak, as indicated in the 1996 research survey and commercial fishery data, then any fishery in
1997 will largely depend on what remains of the 1993 year-class. Although STACFIS was not able
to predict the residual biomass of this year-class in 1897, it was agreed that a fighery based on a
single year-class increases the risk of causing further damage to the stock. STACFIS also noted
the high level of uncertainty associated with the assessment of the shrimp stock on Flemish Cap.
Uncertainty in recruitmant prediction has become evident since there was no indicaticn of the 1903
year-class before it entered the fishery in 1995. Lacking estimates of stock size, there is uncertainty
regarding the exploitation rate on the 1993 year-class and the total stock. Also, there is uncertainty
regarding stock and recruitment and the mechanisms of racruitment in this area. Therefcre, the need
for caution in the assessment and management of the stock is critical,

Research Recommendations
For shrimp in Div. 3M, it is recommended that:

- A single, catch and effort data set should be developed to standardize the CPUE,
addressing differences in fleets, seasons, areas, depths, traw! types, etc.

- Catch in numbers and weight and by sex and/or age should be estimated by ali nations
fishing shrimp in Div. 3M. These criteria aiso apply to research survey data.

- A directed research survey for shrimp on Flemish Cap should be initiated with a primary
goal of obtaining a reliable recruitment index, given that the EU survey dogs not provide
reliable estimates of shrimp at age 2. The survey would also provide extensive data on the
distribution and demography of the shrimp stock throughout the area. Hydrographic
information should be collected, inciuding data on currents, in conjunction with the survey.
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Other Matters

STACFIS discussed the possibility of moving the assessment of shrimp in Div. 3M from the Annual
Meeting in September to the special meeting on shrimp held in November each year. Several
advantages of such a move were noted:

- more within-season data from the fishery would be available for consideration in assessing
the status of the stock;

- the meeting would be attended by several more shrimp biclogists from other nations (e.g.
Canada, United States, Greenland/Denmark);

- the November timing weuld be suitable for the analysis and presentation of data from a
new Canadian survey on Flemish Cap using a small-meshed shrimp trawl; and

- the Annual Meeting is not considered by many as the optimal setting for conducting stock
assessments.

STACFIS agreed that the Fisheries Commission should be asked if such a change in the timing of
the meeting is possible,

lll. ARRANGEMENTS FOR CONDUCTING STOCKS ASSESSMENTS IN 1997

List of Designated Experts

The list of Designated Experts for 1996 was reviewed and the following were tentatively identified for the 1997
assessmants:

From the Science Branch, Northwest Atlantic Fisheries Canire, Depariment of Fisheries and Oceans,
P. O. Box 5667, St. John's, Newfoundiand A1C 5X1, Canada
[Telefax: +709 7724188 - E-mail: Surname®@athena.nwafc.nf.cal

" for Cod in Div. 3NO M. B. Davis
" Redfish in Div. 3LN D. Power

Amarican plaice in Div. 3LNO M. J. Morgan
Witch flounder in Div. 3NO W. R. Bowering
Yeliowtall flounder in Div, 3LNO S. J. Walgh
Greenland halibut in SA 2 + Div. 3KL W. B. Bredie
Roundncse grenadier in SA 2+3 D. B. Atkinson
Shrimp in Div. 3M D. G. Parsons

From the Instituto de Investigaciones Marinas, Muelle de Bouzas, 36208 Vigo, Spain
[Telefax; +34 86 292762 - Tel No.: +34 86 231930 - E-mail: avazguez@iim.csic.es]

for Cod in Div. 3M A. Vazquez

From the Instituto Espanaol de Oceanografia, Centro Oceanografico de Cantabria, Aptde 240, 39080
Santander, Spain [Telefax: +34 9 42 275072 - Tel. No.. +34 9 42 275033 - E-mail:
cendrero@ccaix3.unican.es)]

for American plaice in Div. 3M E. de Cardenas

From the Institute Portugues de Investigacao Maritina (IPIMAR), Alges-Praia, 1400 Lisbon, Portugal
[Phone: +3511 301 7361/0814 - Fax: +351 1301 5948]

for Redfish in Div. 3M A. Avila de Melo

From the Greenland Institute of Natural Resources, P. O. Box 570, DK-3900-Nuuk, Greenland
[Telefax: +299 25957 - Tel No.: +299 21095 - E-mail: helle@natur.centadm.gh.gl]
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for MNarthern shrimp in SA 0+1 H. Siegstad

- From the Greenland Institute of Natural Rescurces, Tagensve] 135, 1, DK-2200 Copenhagen N,
Denmark [Telefax: +45 358 21850 - Tel No.: +45 318 54444 - E-mail: griidme@inet.uni.c.dk]

for Roundnose grenadier in SA O+1 . 0. Jargensen
Wolffish in SA 1 0. Jergensen
Greenland halibut in SA 0+1 . 0. Jergensen
Greenland halibut in Div. 1A 0. Jergensen

- From the Institut fur Seefischerei, Fischkai 35, D-27572 Bremerhaven, Germany
[Telefax: +49 471 73127 - Tel No.: +48 471 73473]

for Redfish in SA 1 H. J. Rtz

- From the Marine Fish Division, Department of Fisheries and Cceans, Bedford Institute of
Oceanography, P. O. Box 1006, Dartmouth, Nova Scotia B2Y 4A2, Canada
[Telefax: +902 426-7827 - Tel No.: +902 428-2937 - E-mail; m_showel@bionet.bio.dfo.ca)

for Silver hake in Div. 4VWX M. A. Showsll

- From the Marine Research Institute, Skulagata 4, P. O. Bex 1390, 121 - Reykjavik, Iceland
[Teletax; +354 562 3790 - Tel No.; +354 552 0240- E-mail: unnur@hafro.is|

for Northern shrimp in Denmark Strait U. Skuladéttir

- From Distant-water Groundfish Section, National Research Institute of Far Sea Fisheries, Fishery
Agency, 7-1, Orido 5 Chome, Shimizu-shi, Sizucka 424, Japan [Telefax: +81 54 3350642 - Tol No.:
+81 54 3340715 - E-mail: yokawa@enyo.affrc.go.jp]

for Squid in SA 3+4 K. Yokawa

- From Polar Research Institute of Marine Fisheries and Oceanography (PINRO}, 6 Knipovich Street,
Murmansk, 183783, Russia [Telefax: +47 783 10518 - Tel No. +47 789 10423 - E-mail:
pinro@imr.no] :

for Capelin in Div. 3NO V. Shibanov

The Secretariat was requested to confirm the avallability of the Designated Experts from their respective
laboratories. Confirmation of Designated Experts is requested by 1 January 1897 and no response by that
time will be taken to mean no objection to the nomination.

IV. OTHER MATTERS
1. Review of SCR Document 96/71, Greenland Halibut Fishery in Cumberland Sound

STACFIS reviewed available documentailon ¢ update information on the Greeniand halibut fishery in
Cumberland Sound, Baffin Island. This information would normally have been included in the annual June
review of the status of Greenland halibut in SA O + Div. 1B-1F, but was received too late to be considered
during the June 1996 Mesting.

The document reviewed by STACFIS showed the fishery for Greenland halibut in Cumberland Sound began
in 1986 and expanded rapidly so that annual caiches were about 400 tons by 1992, Catches have been
maintained at thig level since, although they dectined to 300 tans in 1995 because of a delay in the start of
the fishery due to ice conditions. The fishery is prosecuted by fishing longlines through the ice, typically from
February through May in depths of 750-950 m.

In the early years, single lines were fished and retrieved by hand winches, but more recently power winches
have come into use, and mare than ane longline is fished simultanecusly. Scak times were about 1-3 hours
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until 1991, after which time this gradually increased to about 7-9 hours in 1995, Analysis of the soak time data
indicates that there are no benefits gained from soak times greater than about 10 hours,

A standardized catch-rate saeries was derived taking intc account changes in the number of hooks used,
number of longlines fished and scak time. Although catch rates varied significantly between years, there was
no tempecral trend.

The age distribution of the catches has not changed since the beginning of the fishery, but the mean size-
and mean weight-at-age of the catches have both declined. The authors express some concern about this
as the declines coincided with increases in catch and effort. The declines may have been due to selective
removal of the larger fish from each age group, but STACFIS noted that it was not possitle, from the data
presented, to determine if a systematic increase in the proportion of males in the catches may alse have
contributed to this observation. The document did note that males only constitute about 3% of the catches.
Growth was determined to be linear over the size (age) range caught. Most of the fish were either immature
or not in spawning condition.

Some research has been conducted in the area. During summer 1994 a stratified trawling survey was
conducted in an area outside the fishing grounds. Density estimates ranged from 0.0 kg/sg km in depths less
than 275 m, to 2 678 kg/sg km at 900 m. Lengths ranged from 18-28 cm, and there was an approximate
50:50 ratic between males and females. Immature fish dominatad at 72% by number in the samples.

Experimental longlining and gillnetting were alsc carried out on the fishing grounds during the summer of
1994, Catch rates were about 15 times lower than in the same area during the winter fishery. This was
interpreted to indicate summer movement away from the area or off the pottom.

The authors indicated that one of the most important issues regarding this rescurce was its apparent
relationship to Greenland halibut in Davis Strait. To determine possible relationships, some tagging work has
been carried out during both winter and summsr, but has been largely unsuccessful to date due to difficulties
in tagging sufficient numbers of fish. Other experiments are planned. Also, allcenzyme, meristic and
morphometric analyses are being donse.

Other Business

There being no other business, the Chairman thanked the participants and the Secretariat for their work
during the meeting, and STACFIS adjourned.
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Chairman: D. Power

The Committee met at the Shuvalov Palace, St. Petersburg, Russia on 9-13 September 1296, to discuss
various matters pertaining to statistics and fisheries research in the Regulatory Area, as referred to it by the Scientific
Ceuncil. Representatives attended from Canada, Denmark (in respect of Farce lslands and Greenland}, European
Union (Denmark, France, Germany, Portugal, Spain and United Kingdom}, Japan, Iceland, Russia Federation and the

United States of America.

1.

Opening

The Chairman opened the meeting by welcoming participants.

rapporteur.

Fisheries Statistics

a) Progress Report on Secretariat Activities in 1996

b] Acquisition of STATLANT 21 data

The Secretariat reminded the Committee that STATLANT 21A data for 1994 and 1995, and
STATLANT 21B data for 1993 to 1995 had still not been received from several countries.
STACREC reiterated its concern over delays in reporting by some countries, and noted that
rules regarding timeliness of reporting had been introduced by which Contracting Parlies
are bound. STACREC noted this issue was on the agenda of the September mesting of

the General Council.
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Rapporteur: M.A. Showell

M. A. Showell {Canada) was appointed

Qutstanding submissicns for both STATLANT 21A and 21B data are given in the Table

below.

List of STATLANT 21A and 21B reports which have not been submitted.

STATLANT 21A STATLANT 21B
1994 1995 1994 1905'
Cuba Cuba Farce islands Cuba
Korea . Estonia Denmark
Lithuania Farce Islands Great Britain
USA Lithuania Faroe Islands
USA France (SP}
Greeniand
Korea
Lithuania
Norway
USA

1

Information not avaitable at present time.

i) Publication of statistical information

The Secretariat reported that it was still unable to proceed with the publication of the 1993
Statisticai Bulletin due to delays in submission by the Farce Islands, France {SP), and the
United States of America. The representative for France (SP) reported that the data for
1993 and stbsequent years would be made available shortly'. The reprasentative for the

The Secretariat received these data in October.
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USA expressed regret for inconvenience cver delays in submission of the 1993 STATLANT
21B data, which would be made available by the end of 1996. The USA submission will
make up a large propertion of the SA & and 6 statistics, and for this reason it was agreed
that publication of the 1993 Statistical Bulietin should be delayed untit this information
arrives.

The Secretariat reported that conversion of the NAFQ database 1o Microsoft Access format
was complete. This new format will provide increased flexibility in responding to short-
notice requests for information, as well as facilitate processing of new information.

Report of the Inter-Agency Consultation Relative to the CWP 17th Session

The Secretariat reported on the results of the Coordinating Working Party on Fisheries Statistics
(CWP) Intersession Consultation (CWP-ISC) held 9-11 July 1996 at FAOQ headdquarters in Rome, ltaly,
attended by the Assistant Executive Secretary. Progress of intersessional developments in the
statistical activities of NAFO was reported.

Specific items addressed at CWP-ISC that related directly to the work of the Scientific Council were
reported to STACREC. The Committee was informed that further details were available from the
Secretariat in the report of CWP-ISC issued by the CWP Secretary in September 19986,

STACREC noted the CWP-ISC was infcrmed that the Scientific Council had recommended that the
NAFO Assistant Execulive Secretary, T. Amaratunga, and the Chairman of STACREC, D. Power
(Canada), would attend the CWP 17th Session 3-7 March 1997, in Hobart, Tasmania. The Council
had als¢ invited dapan to neminate a national representative to attend the Session, and STACREC
welcomed the confirmaticn that K. Yckawa will be the representative.

According to new statutes, the CWP no longer restricts its remit to the Atlantic Ocean, and two
agencies had applied for membership - the South Pacific Commission (SPC) and the International
Whaling Commission (IWC). STACREC expressed reservations over the inclusion of the IWC,
although it was suggested the IWC may have valuable histerical catch records. STACREC
questioned whether there was a need for internaticnal standardization of these data by the CWP,
and will request clarification on criteria to evaluate potential membership through correspondence
with the CWP.

Access t0 STATLANT data through the Internet via the World Wide Web (WWW) was noted as an
important topic which will be discussed at the CWP 17th Session. STACREC considered that
STATLANT data were pubtic domain, but noted that when data are released to the public a proviso
weuld have to be clearly stated to denote those data that were considered preliminary in nature.

STACREC noted that a cautionary note should accompany any information provided through WWW
access - that these data are received as officially reported statistics and that different data may
have peen used in stock assessments. )

STACREC agreed that it would be preferable for the NAFO Secretariat to create and maintain an
independent WWW site rather than participate in a coliaborative effort with other agencies, and
recommended that the Secretarfat prepare a report on technical and financial considerations in
creating and maintaining a web site for statistical data, for consideration at the June 1997 mesting.

Reporting of Catches for Pandalus borealis

STACREC noted that Pandalus borealis has been reported in the Statistical Bulletin as both "northern
deepwater prawn" and "pink (= pandalid) shrimp". With recent significant catches of P. montagui
taken in Div. OB, there is likely confusion in the intergretation of data coded as 639 (pink = Pandalid
shrimp). To clarify this situaticn, STACREC recommended that statistical agencies report these
calches by species, as folfows: Pandalus borealis (Notthern prawn, PRA, code 632), or Pandalus
montagui {Aesop shrimp, AES, code 633). In situations where identification to the species level is
unknown, then Pandalus spp. (Pandalid shrimps, PAN, code 639) be used.
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Review of Research Documents

STACREC reviewed SCR Documents not considered by other Standing Committees and the following
summaries were prepared.

a)

Age structure of Roughhead Grenadier (Macrourus berglax) on Flemish Cap, 1995 (SCR Doc.
96/58)

The paper provided ageing results for roughhead grenadier from EU surveys in 1995 and 1996
which indicate a similar growth rate for both males and females. However, females were found 1o
attain older ages.

Review of Russian Bottom Trawl Surveys in the NAFO Subareas 0, 2, 3 for 1961-1995 (SCR
Doc. 96/82)

The paper provided informaticn on trawl surveys carried out by Russia (and USSR]) in the NAFG
area during the last 35 years. All the years of investigations ware conventionally divided intc 4
pericds: 1954-60, 1961-70, 1971-82, 1983-85, during which changes in metheds for trawl surveys
were done, as well as when collecting biological data and calculating stock assessments.

A short description of the investigations was given in the paper, and problems pertaining to the
difficulties of conducting the trawl surveys, mainly during the recent period, were considered.

Technlque of Russian Trawl-acoustic Survey of the Barents Sea Bottom Fish and Mechanisms
to Improve it (SCR Dcc. 96/81)

Trawl surveys of Barents Sea bottom fish have been conducted since 1982, while trawi-acoustic
surveys in October-December have been since 1886, by a minimum of two research vessels
equipped with the latest hydroacoustic instruments, computer, trawl and hydrographic facilities.
Abundance estimates of the main commercial species, flatfish and catfish are assessed during trawl
survey; and the abundance and biomass of cod, haddock and redfish are estimated during trawl-
acoustic survey. The surveys are conducted by hydroacoustic tracks taking into account leng-term
mean distribution of commercial fish, and stations positicned in randem for complete and uniform
coverage of the area. Density of fish distributicn was estimated by local areas. For sampling and
processing of primary information, special software packages were developed and used. Special
attention was given 1o calicration and intercalibration of EK-500 echo-scunders during the survey.

Trawi-acoustic survey data in 1995 were used for separation of eche-intensities by species of cod,
haddock, and redfish S. mentelia and S. marinus. Calculations of abundance and biomass of cod
and haddeck were done taking into account length-weight relationship derived by analysis of
regression.

On Methods of Estimation of Acoustic Shadow Zone When Assessing Groundfish Stocks (SCR
Doc. 96/92)

There are several factors preventing the estimation of the fish concentrations density near the
seabed with sufficient range of accuracy, the main ones of which are the influence of acoustic
shadow zone of echo-sounder to the possibility of fish detecticn and the response of fishes
themselves to the noise of the moving vesssl. The way of estimation of geometrical parameters of
such shadow zene and corresponding coefficients K, for the bottom channel of echo-integration
system are described, irrespective of its type. Four equations are given 1o estimate effective values
of acoustic shadow zone in dependence of fish distribution near the seabed, water parameters and
specifications of equipment used. An experimental approach to algerithms developed was made
during trawl-acoustic survey for cod and haddock in the Barents Sea in October-December 1995,
Estimated values of correction coefficients of shadow zone varied in average from K, =1.5t0 K, 4
= 20 relative to shadow area values in the bottom channel of 2 m width.
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4.

Other Matters

a)

Descriptions of Fishing Effort

In preparation for the CWP 17th session, STACREC at its June 1998 meeting, circulated definitions
of fishing effort as they apply to STATLANT 21B and reguested feedback as to current applicability.
One respeonse was received, pertaining to fixed gillnet. It was noted that the current definition of
fishing effort for this gear given as "length of net expressed in 100 meter units muliiplied by the
number of times cleared® does not include a reflection of scak time. A proposal suggested thatthis
e changed to "length of net in 100 meter units multiplied by the number of soak days per haul".
It was noted that a change of the dafinition of fishing effort for this type of gear was most applicable
to fisheries in the NAFO regulatory area. STACREC recommended that the definition of the fishing
effort measure for gilinels (fixed) be.changed to read ‘fength of net expressed in 100 meter units
multiplied by the number of soak days per hauf. The Secretarial will inform appropriate statistical
agencies of this change, as modifications to data aggregation procedures may be reguired.

STACREC noted that the definition of fishing effort for several other passive gear types, did not
appear to be current, and agreed that further comments on suitability be soiicited .

Acknowledgements
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APPENDIX IV. REPORT OF STANDING COMMITTEE ON PUBLICATIONS (STACPUB)

Chairman: H. P. Cornus Rapporteur: M. Stein

1.

S

The Committee met at the Shuvalov Palace, St. Petersburg, Russia on 10 and 12 September 1996, In
attendance were H. P. Cornus (EU-Germany, Chairman), V. A. Rikhter (Russia), M. Stein (EU-Germany), A. Vazquez
(EU-Spain} and the Assistant Executive Secretary (T. Amaratunga).

Review of Scientific Publications

a)

Status of Papers from September 1993 Symposium

The Assistant Executive Secretary informed the Committee that all papers have been processed,
and gaileys have been sent to the authors. Publication is envisaged fer October 1896, The
Committee noted with pleasure that this issue has been brought to an end.

Status of Publication on Division 3M Shrimp

The papers will undergo review process in the week after the annual mesting and completion of
publication is envisaged for the end of the year.

Status of Papers from September 1995 Symposium

The Committee was informed that all papers sent out for review are back to the canveners of the
Symposium {G.B. Stenson, Canada and J. Sigurjonsson, lceland). The papers are in the final
editorial process with the editors.

Other Publications

The Committee noted that Scientific Council Studies- Number 25 (Flemish Cap Selected
Environmental and Other Papers) has been published and mailed. .

Promotion and Distribution of Scientific Publications

a)

Invitationa! Papers

The Assistant Executive Secretary informed the Committee that the invitational paper by Halliday and
Pinhorn {Canada) was received in July 1896. Galleys have been prepared and the volume (Journal
of Northwest Atlantic Fishery Science) is due t¢ be printed. The Committee emphasized the need
to promote and advertise this volume by a special flyer, to attract the interest of people dealing with
the history of fishery management.

The status of the invitational paper by Sv. Aa. Horsted {EU-Denmark) is presently unknown to the
Commitiee. |t was proposed that STACPUB Chairman contact the author and look for possible ways
to finalize this paper, :

The Committes discussed the potential for other invited papers. V. A. Rikhter (Russia) indicated his
interest 1o prepare an invitational paper.

Editorial Matters

a)

Future Changes in the Editorial Board

The Committee was informed that the questions in respect fo the changes of the Editarial Beard had
been settled in the June 1996 meeting of STACPUB. Guidelines had been sent to the new members
of the Editorial Beard. It was considered worthwhile to send these guidelines also to the standing
members of the Editarlal Board. Further to that, there was nc new information.
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) Other Considerations

There was no new information on editorial matters for censideration.
4, Review of Papers for Possible Publication

a) Consideration of Material from the Workshop, 4-6 September 1996
The Committee noted that the Workbook material from the Workshop will be puklished in the NAFO
Scientific Councll Studies, and a deadline 1 November 1896 had been set 10 the authors to submit
any revisions. .

b) Other Papers Presented at the September 1996 Meeting
The Ccmmittee reviewed the SCR Dac. and nominated the following 3 papers for consideration for
publication in the Scientific Council Studies: SCR Doc. 96/89, 91, 92, The paper SCR Doc. 96/87
was alsc discussed for potential publication in the NAFO Scientific Council Studies. The Committee
felt, however, that a five year overview paper on Flemish Cap oceanograghy would be more
appropriate and that STACPUB Chairman should write to the auther on this matter.

c) Papers on Divisions 2J+3KL Cod Deferred from the June 1996 Meeting
STACPUB members reviewed the 21 SCR Doc. deferred from the June meeting. Three papers were
considered to have the potential for primary publication. The Committee proposed that J. Morgan
{Canada) be reguested to take the responsibility as co-ordinator for this Special Issue on Northern
Cod. STACPUB agreed that a supmission date for the final manuscripts be set as 30 November
1996.

d) Papets not Considered at the June 1996 Meeting
With respect 1o SCR Doc. 86/16 which was not considerad during the June 1996 Meeting, STACPUB
was informed that the authors had planned to submit this paper te primary literature cutside the
NAFO publication series. It was proposed that the authors be contacted 1o elucidate this question
further.

) Papers on Environmental Data on Germany/Russia Project
The Committee was informed that papers on the Russian/German Data Evaluation project were
made available to STACFEN and that one out of these papers is in the review process for
publication in NAFO Scientific Councif Studies.

5. Other Matters

The Committee discussed ways to facilitate the reviewing of SCR Documents during its meetings. It was
noted that the present form of requesting the authers to indicate intentions of passible publication, works
sufficiently well and that there was no need to change this procedure.

The Chairman ciosed the meseting by expressing thanks to STACPUB members, and to the Assistant
Executive Secretary and his staff for expedient action in the publication process.
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REPORT OF SCIENTIFIC COUNCIL

Special Meeting, 15-18 Ncvember 1996
Chairman: W. R. Bawering ’ Rapperteur; T. Amaratunga

I. PLENARY SESSIONS

The Scientific Council met at NAFO Headguarters, Dartmouth, Nova Scotia, Ganada, during 15-18 November
1996. Representatives attended from Canada, Denmark {in respect of Faroe Islands and Greentand) and Iceland.
The Executive Secretary and Assistant Executive Secretary were in attendance.

The opening session was called to crder on 15 November 1996 at 1100 hr.

The Chairman, W. R. Bowering {Canada), welcomead reprasentatives to this Special Mesting of the Scientific
Ccuncil to conduct assessments on shrimp in Subareas 0 and 1, and Denmark Strait. A special appreciation was
extended to W. B. Brodie (Canada) who kindly undertcok the task of chairing the STACFIS sessions of this maeeting,
after his tenure of STACFIS chairmanship had ended in September 1896. The Assistant Executive Secretary was
appointed rapporteur. The Provisional Agenda was adopted (see Agenda IHl, Part D, this volume).

The Council noted that STACFIS would undertake the assessments of the stocks, while the prognoses anc
the advice would be undertaken by the Council.

The session was adjourned at 1110 hr,

The concluding sessions were convened on 18 November 1996, noting that the shrimp assessment reports
had been prepared by STACFIS. The Council then addressed the requests of the Coastal States and considering the
results of the assessments provided advice and recommendations. The meeting was adjourned at 1708 hr.

Summary reports of the assessments and other matters considered by the Scientific Council are given below

in Sections [1-IV. The Agenda, List of Research (SCR) and Summary (SCS) Documenits, and the List of Participanis
of this meeting 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 agssessments of shrimp in Subareas 0 and 1, and Denmark Strait and the
agreed summaries are as foliows:
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Shrimp in Subareas 0 and 1

Background: A small scale inshore fishery began In SA
1 during the 1930s. Since 1869 an offshere fishery has
developed and the shrimp fishery is now the largest in
Davis Strai. '

Fishery and catches; The fishery is conducted main\y. by
Greenland and Canada. Recent catches from the stock
are as follows;

{(*000 tons}
Year inshore Offshore
1990 13.6 55.7
1991 16.3 59.6
1992 20.6 66,2
1003’ 17.8 57.8
1994 18.1 58,5
1995' 16.4 . 543
1968 {to Cct) 10.5 446
' Provisional,
100 T T T T T T 250
[ Total catch o "‘ 2 ]
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Year

Data: Catch, effort and biclogical sampling data were
available from the offshcre fishery, and catch and effort
data from the inshore fleet. Time series of biomass
indices and stock composition data were available from
research surveys from both offshore and inshore areas.

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 (catch, effort and standardized catch rates), time
series of research biomass indices and stock compasition
data.

CPUE: A singie combined index covering the whole area
in the period 1976-96 indicates two levels of stock
abundance. From 1877 1o 1988 the indices fluctuated at
a level higher than the 1989-96 period.

Recruitment. Survey length distributions indicate a
relatively strong 1990 year-class and the presence of
several year-classes of smaller shrimp. The 1893 year-
class seems very abundant. The 1990 vear-class will
likely maintain the catch rates in 1997, as it recruits to the
female compenent of the stock, If the 1893 year-class Is
as strong as indicated, the catches will contain high
proportions of small shrimp in 1987,
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Biomass: Survey biomass indices indicate a relatively
stable stock size from 1988 to 1996.
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State of the Stock: Stock seems 1o be relatively stable,
but at a lower level than in the 1970s to late-1980s. The
presence of several year-classes recruiting to the fishable
stock further suggests that there is noc concern for
recruitment in the short or medium term.

Recomwmnendations: TACs advised for poth 1985 and
1996 were 80 000 tons. The current assessment does not
show any significant change in the status of the stock,
which could justify modifying the advice.

Special Comments: The Scientific Council noted in Hg
November 1995.repott that an increase in TAC (to 67 000
tons) based on an upward revision of the average inshore
catch was not warranted. The previously advised TAC
of 60 000 tons is lower than the recent catches and may
allow the stock size to increase to the higher level
observed in the 1980s. However, & caich of 87 000 tons
is also lower than recent caiches and may be
sustainable given the relative stability of the stock for the
1990s. An increase in the TAC to 67 000 tons wouid likely
decrease the probability that the stock will increase from
the current lower level, but Scientific Councll is unable to
quantify this probability.

Sources of Information: SCR Doc. 86/106, 109, 110,
114, 112, 113, 114, 115,



Shrimp in Denmark Strait

Background: The fishery for shrimp in limited areas
of the Denmark Strait began in 1978. The fishery
started exploiting new areas after 1992,

Fishery and Catches: This scon became a multi-
national fishery with recent catches and TACs as
follows:

('000 tons)

TAC TAC!
Year Catch Recommended Effective
1992 7.5 8 13.0
1993° 7.6 5 9.6
19947 9.8 5 Q6
1995 9.5 5 9.6
1995° (to Oct) 6.5 5 9.6

' On western side of midline.
? Provisional.

Effort hag declined substantially since the late-1980s.
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Data: Catch, effort and biological sampling data were
available from the trawlers of several nations. Two
time series of survey bicmass indices were available,
one from Norway for the years 1985 to 1989 and
another from Greenland for the years 1983 to 1996,
with associated biolegical samples. :

Assessment: No analytical assessment is availabie
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
bicmass indices and biolegical data from both
sources.

CPUE: Standardized CPUE indices in the traditional
northern area have declined from peak values in 1987
to minimum values in 1992-93, subsequently
increasing in 1994, remaining stable in 1995 apd
declining in 1996. However the unstandardized index
for northern and southern areas cembined increased

SC 15-18 Nov
from 1993 to 1994 and stabilized thereafter.

Recruitment. There are no immediate concerns for
recruitment since the number of males in the surveys
has increased supstantially in recent years.

Abundance: The abundance index frcem the
Greenlandic survey from the northern area declined
from 1989 to 1992, and increased thereafter. The 1996
value is the highest in the series but is based on
incomplete coverage.
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State of the Stock: Although changes in fishing
patterns make assessing stock status difficult, it seems
that the stock has recently improved, but remains
below the level of the early- to mid-1980s.

Recommendations: For 1997 there is no biological
basis for advising any change to the TAC from the
1996 value of 5 000 tons.

Special Comment. Scientific Council noted that catch
levels have substantially exceeded advised TACs in
recent years. Although these recent catch levels have
not resulted in stock decline, reducing catches to the
advised TAC level would improve chances of stock
rebuilding. '

Sources of Information: SCR Doc. 86/107, 108, 118,
117, 118).
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IV. OTHER MATTERS
The Council noted that the Working Group on Shrimp in Div. 3M will meet immediately after this meeting of
the Scientific Council, with the Designated Expert, D. G: Parsons (Canada), as Chairman. The Working Group will
present its report in the form of an 3CS Document for consideration by the Council in 1997.
V. ADOPTION OF REPORTS
The Council met briefly at 1700 hr on 18 November 1996 and adopted the STACFIS Rapart. The report is
given in Appendix 1. The Ceuncil then adopted its cwn report.
VI. ADJOURNMENT
There being no further business, the Chairman thanked the participants, especially the Designated Exgerts,

the Chairman of STACFIS, W. B. Brodie (Canada), who kindly offered to undertake the task of chairing this STACFIS
mesting and the Secretariat for the able assistance in the conduct 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 Headguarters, Dartmouth, Nova Scotia, Canada, during 15-18 November 1996,
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 Farce Islands and Greeniand) and Iceland.

1. STOCK ASSESSMENTS

1. Shrimp in Subareas 0 and 1 (SCR Doc. 86/106, 108, 110, 111, 112, 113, 114, 115)

a)

Introduction

in accordance with the recommendation by STACFIS In November 1993, the entire shrimp stock in
Div. OA, and Subarea 1 both north and south of 71°N, as well as inshore, is assessed as a single
population. Overall catches in the entire stock area increased until 1992, then decreased from 1993
to 1995 (Fig. 1). Caiches In 1996 are projected 10 be slightly below the 1995 level, because
measures have been taken by Greenlang autherities to reduce the catch by 5% per year starting
in 1985, ' : '

It has been recognized that shrimg catches include a smail component of the species P. montagui.
In 1995 and 1996, separate quotas were set by Greenland for catches of FP. montagui. These
catches amounted 10 374 tons and 432 tons, respectively, and were not included in the nominal
catches for P. borealis.

Recent nominal catches and TAC {tons) for shrimp in Div. OA and Subarea 1 are as follows:

1986 1987 1988 1989 1990 1921 1992 1993 19947 1995" 1996%*

Civ. 0A Total

2995 5095 5881 7235 6177 6788 7493 5491 4766 2 361 2100

SA 1 Offshore
5A 1 Inshore

SA 1 Total

52834 50720 44159 45198 49478 52834 58664 52280 53603 51900 42466
7500 6921 10233 13224 13630 16258 20594 17843 18118 16420 10533

B0 134 57641 54392 58422 63184 062092 79288 70123 71811 68320 52999

SA 0+1 Total

83120 83736 60273 65657 69361 75880 86751 75614 76577 70690 55000

0+1 offshere catch
0+1 advised TAG?

55629 B6815 50040 52433 55731 59662 66157 57771 58453 54261 44 566
36000 36000 36000 44000 50000 50000 50000 50000 50000 60000 60000

' Provisional data.
? January-Cctober.

3 Until 1994 the advised TAC was only for offshore south of 71°N. After 1994,
the advised TAC includes offshore north of 71°N and inshore.

The nominal catch of shrimp in the offshore areas of Subarea 1 and the adjacent part of Subarea
0 (Div. 0A) increased from less than 1 000 tons before 1972 to almest 43 000 tons in 1876,
fluctuated thereafter, stabilized around a level of 54 000 tons during 1985-88, then increasad to
66 000 tons in 1992 and decreased thereafter 10 54 000 tons in 1995. Preliminary statistics for the
offshore area in 1996 {January tc Octcber, Subarea 1) show total catches of about 44 000 tons
(compared to 43 000 tons in the same months in 1995). The offshore fishery has been regulated by
TAC since 1977,

Curing the history of this fishery, the fishing grounds in Div. 1B have baen the mast important. The
fishery started expanding scuthward in 1989 and this expansion centinued until 1993,

The fishery in Div. OA usually iakes 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. The northwestern fishing grounds in Div. 1B and Div. GA
were fished less intensively in 1285 and 1996.
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Fig. 1. Shrimp in Subareas 0 and 1: total catches and standardized effort.

The West Greenland inshore shrimp fishery was relatively stable from 1972 to 1987 with estimated
catches of 7 000-8 000 tons annually {except for 10 COC tons in 1874}). A revision cf the inshore
catch statistics showed that catches in recent years have increased to over 20 500 tons in 1992,
but decreased tc 16 000 tons in 1995. Praliminary data for 1996 (January-October) indicate that
catches are at the game level as for the same period in 1985,

b) Input Data

i)

Commercial fishery data

Fishing effort and CPUE. Catch and affort data from the shrimp fishery in 1296 were
available from fishing records from Canadian vessels in Div. 0A (SCR Doc. 96/106) and
from Greenland logbooks for Subarea 1 (SCR Doc. 96/109, 111).

Five time series of standardized CPUE indices were avaiiable, including both the inghore
and offshore areas, as well as the small vessel compenent. The five indices were: 1} Seven
trawler index in Div. 1B (offshore} of total shrimp catches from 1976 to 1990, 2) Div. 18
trawler index (offshore) of large shrimp (count 120 per kg or less) from 1987 to 1996, 3}
Div. 1CD trawler index (offshore) of large shrimp {count 120 per kg or less) from 1288 to
1998, 4) The Greenland small vessel (<80 GRT) index (inshore and nsar shore) of total
shrimp catches from 1988 to 1996, 5) the Canadian Div. OA trawler index (offshore) of total
shrimp catches from 1981 to 1996, A single index was constructed by combining the five
separate indices covering the period 1976-96 (SCR Doc. 86/109, 96/111). The last vaiue
of the index {1298} was caiculated from the histeric model.

During the 1876-88 pericd, the index fluctuated at a level substantially higher than the level
during 1989-96. In the latter period the index fluctuated without trend (Fig. 2).

Up o 1986, the standardized effort showed a slight increasing trend. Effort more than
doubied between 1987 and 1992, and then varied without a trend until 1995. The 1996
value (projected to the end of the year) is expected to be lower than the 1995 value (Fig.
1), Twin trawls introduced in 1985 on several Greenlandic frawlers have been accounted
for in analyses of effort data.
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Fig. 2. Shrimp in Subareas 0 and 1: standardized combined CPUE index.

Length and age composition. Length frequency distributicns obtained by observers were
available from the commercial fishery in Div. OA from 1981 to 1996 (SCR Doc. 96/106) and
in Subarea 1 from 1991 to 1996 (SCR Doc. 96/109).

Standardized catch rates for males, which included several year-classes, increased from
1993 to 1986 while for females they fluctuated tetween 1991 and 1296. There are
indications that the 1993 vear-class is abundant. Data from Div. OA show that the 1293
year-class is very strong relative to other year-classes at age 3 in this fishery.

Shrimp discards. In Div. OA in 1985 and 19986, discarding was lower than in previous
years.

Research survey data

Biomass and abundance estimates. Trawl surveys have been conducted from 1988 in
offshore areas (Subarea 1 + Div. DA) and from 1991 in inshore Subarea 1 (SCR Doc.
896/112, 96/114). Re-analyses of survey results showed that P. montagui occurred in small
quantities (around 100 tens per year) from 1988 to 1991 and increased from 1892 to 1995
from 1 100 tons to about 15 COC tons. In 1996 the estimated biomass of P. montagui
decreased to 2 800 tons (SCR Doc. 96/113).

The estimates of trawlable biomass for P. borealis are as follows:

Biomass ('000 tons) 1988 1989 1920 1991 1992 1993 1994 1985 1996

Offshore

(Subarea 1+Div. CA) 182 207 212 125 192 222 178 145 186

Inshore (Div, 1A) - - - 49 45 32 41 A7 55

Total - - - 174 237 254 219 192 241

Oftshore: in July-September 1996, a stratified-random traw! survey was carried out in the
main area of shrimp distribution in Div. 1A to 1E and the adjacent part of Div. OA. The
survey was carried out with a two-phase design, applying more stations in strata with high
shrimp densities {SCR Doc. 96/114).
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Biomass estimates from the survey in the period 1988-96 were variable around a mean
level of 180 000 tons (Fig. 3).
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Fig. 3. Shrimp in Subareas 0+1: coembined biomass estimates from inshore and offshore
surveys.

Survey catches were dominated oy males in 1886. Length distributions in 1996 indicated
a relatively strong 1980 year-class and the 1991 and 1992 year-classes appeared to be
about average. The 1993 year-class in 1996 is mere abundant than previous year-classes
observed at age 3 from 1993 to 1995,

Abundance-at-age (in billions) for shrimp from Greenland offshore research survey data
is given in the fcllowing table:

Age 1888 1989 1900 191 1992 1993 1994 1985 1906
1 0.5 0.3 0.5 0.7
2 04 0.4 0.8 0.2 0.7 2.2 1.3 0.5 1.9
3 09 4.5 1.1 0.6 25 3.4 2.4 1.1 8.0
4 34 16.0 3.2 1.7 32 7.2 6.5 3.6 70
5 71 7.0 11.7 2.2 5.7 10.2 7.0 7.6 5.0
6 6.3 39 52 78 8.9 8.4 7.5 4.7 a3
7+ 7.7 6.0 80 4.4 5.6 79 6.4 51 586
Tota} 25.8 37.9 209 16.6 254 39.7 31.4 231 28s

Inshore: in August 1996, a stratified-random trawl survey also using a two-phased
approach was conducted by Greenland in the inshare areas in Disko Bay and Vaigat (Div.
1A) (SCR Doc. 98/112}. The biomass estimates from the survey series in 1991-96 were
variable around 45 000 tons with an increasing trend from 1993 to 1996 (Fg. 3).

The overall size composition of shrimp from the inshore survey in 1996 was similar to that
of the offshore in relation to the occurrence of mades. In the 1996 survey males were most
abundant in southwestern and central Disko Bay. Fermales were most abundant in central
Disko Bay and northern Vaigat.
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c) Assessment Results
Indices from the commercial fishery show that the abundance of shrimp in 198996 fluctuated
without trend, but at a lower level than in 1976 to 1988, The decrease from 1987 to 1989 was
coincident with a substantial increase in effort. The survey indices from 1988 to 1996 alsc indicate
that the abundance has fluctuated without trend,
The combined inputs to the assessment indicate a stabie stock size. The fishery in 1897 will depend
con the relatively strong 1990 year-class and as it recruits tc the female component it should maintain
catch rates. The presence of several recruiting year-classes, further suggests that thers is no-
cencern about recruitment in the short or medium term.
If the 1993 year-class is as strong as indicated, the catch will contain a high proportion of small
shrimp in 1997.

d) Research Recommendations
STACFIS was pleased to ncte that the recommendations from the 1995 November Mesting of the
Scientific Council were fulfilled.
For shrimp in Div. QA and Subarea 1, STACFIS recommended tha: for consideration at the
November 1997 Meeting of the Scientific Council, sampling of the commarcial fishery be improved
to cover all components of the fishery by area and month.

2. Shrimp in Denmark Strait {SCR Doc. 86/107, 108, 116, 117, 118)
a) Introduction

The fishery in Denmark Strait started in 1978 and has taken place primarily in the area cf Strede
Bank and Dohrn Bank as well as on the slopes of Storfiord Deep. The available fishing grounds at
any given tme depend heavily on the ice ‘conditicns. The traditicnal arsa 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. In 1996 the fishery was located mainly in the southern
area, with some indication of activity in nearshore areas of East Greenland.

Catches in the northern {traditional) area increased rapidly to 1980, declined and remained statle
from 1981 to 1983, increased gradually to 1988 (12 500 tons) and then decreased again to 1984,
staying relatively constant from 1984 to 1986. Catches from the southern fishing area increased
from 3 000 tons 1© 6 600 tons in 1994, then declined to 4 400 tons in 1996 (preliminary data).
Catches for the whole area increased from 1893 to 1994-95 and then declined in 12286 (preliminary
data) (Fig. 4).

Recent catches and TACs (tons) are as follows:

1986 1987 1988 1989 1990 1991 1992 1993 1904 1995 19068™

Catch north of 65°N

eastemn side
western side

Catch south

1180 1330 1424 1326 281 465 1750 2 B&3 15614 1151 566
9814 10848 11125 O418 9004 8192 5764 3950 3 368 4062 1582

of 65°N - - - - - - 2995 6 641 5 461 4 380
Tota! 109684 12178 12549 10742 10275 8657 7514 7 638 9778 9512 5528
Advised TAC - - 10000 0000 100COC  BOOO 5 000 £ 000 5000 5 000
Effective TAC

western side

75258° 7725 872588 9025 14100 14500 13000 2 563 Q 563 9 563 9 563

' Provisional catches.

2 January-October,

* Not including Greeniand fishery north of 66°30'N.
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Fig. 4. Shrimp in Denmark Strait: catches,

tnput Data

1)

Commercial fishery data

Fishing effort and CPUE. Catch and effort data from logbooks were available from
Greenland, Norway, lceland, Farce Islands and EU-Denmark since 1980, and from EU-
France for the years 1980 to 1991, Because of uncertainty regarding the area fished by
Norway in 1993 to 1285, Norwegian data have been excluded from some catch-effort
analyses.

In the northern area, between 1980 and 1989, total unstandardized effort increased from
about 35 000 hours to more than 100 000 hours, declining thereafter to about 16 000-
24 000 hours.in 1994-85.  The fishery in the July-December period became more
important at the end of the 1980s, accounting for approximately 50% of the total annual
effort, whereas in the 1890s the effort in spring has been the most important. In the
southern area, effort was between 36 000-40 000 hours in 1993-95. For the whole area,
effort has declined from 80 C00 hours in 1993 to 63 000 hours in 1985.

In the nerthern area (excluding Norway) unstandardized catch rates (Fig. 5) declined from
1980 to 1983, fluctuated fram 1983 to 1987 then declined again to 1989 (SCR Doc. 96/107,
96/108). Values for 1990-93 were similar to the low 1989 value at about 50% of the level
seen in the early- to mid-1980s. In 1994 there was a considerable rise in the catch rate but
this subsequently declined in 1995 and 1998,

For north and south areas combined, the unstandardized catch rate rose from 1993 to
1994 and then remained relatively constant,
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Shrimp in Denmark Strait: unstandardized catch rates (scalad to the 1996 value

in the northern area).

Standardized catch-rate series {for Greenland vessels for large shrimp and all shrimp in the
northern area (Fig. 6) showed a continuous decline from 1987 to 1993 and a considerable
increase in 1994, The 1995 value was approximatealy ihe same as that for 1984 but in 1966
the index declined to the iowest value in the series (SCR Doc. 96/117).

Fig. 6.

6 [ T T l T | T I T T 1.2
L R CPUE: All sizes T
5 Y -------CPUE: Shrimp>8.5¢g . —1
N ' . Survey Abundance ) w
: s
é 4 — —0.8 <
C ®
2 g
w 3k —0.6 3
S r )
5 12
2 —o04 2
- b
- 4 o
- ®
L %3
1+ —0.2
0 1 1] I ] I t l ] 4 1 I 1 0
1986 1988 1890 1992 1994 1996 1968
Year

Shrimp in Denmark Strait: standardized catch rate indices. Survey abundance

index is shown as points.
relative to the 1996 value,

All indices are for the northern areas only and are
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Biological data. Samples from the Icelandic and Greenlandic fisheries in the late-1880s
were comprised mainly of females. Throughout the 1990s males have dominated the
catches except in the lcelandic fishery of 1995 which may have been affected by sampling
problems (SCR Doc. 96/118).

Commercial samples from both the Greenlandic and lcelandic fisheries indicate no
conecerns for recruitment for the next 1-3 years.

il) Research survey data

A trawl survey was conducted by Greenland in the Denmark Strait in September 1996,
based on a two-stage sampling method using a spline technique. Survey coverage was
incomplete due to bad weather, and the resuits were not strictly comparable to earlier
years,

The abundance index declined from 1989 to 1992, and increased frem 1992 to 1996 {SCR
Doc. 96/116). The 1996 value was about 50% higher than 1935 but this value should be
treated with caution. Because variance estimates were not available, it was not known
whether differences between years were statigtically significant.

The Greenland survey showed an increase in the preportion of males from 1989 to 1992,
which continued a trend from the Norwegian surveys of 1985 to 1989. In 1994 and 1995
the propertions of males were almost the same as in 1992, but a further increase was
recorded in 1996:

Percant males

Country 1085 1687 1988 1989 1000 1991 1992 1993 1804 1995 1995
Norway 414 535 585 58.0
Greenland 63.1 625 - 783 - 745 742 810

Assessment Results

The changes in fishing patterns (decline in catches in north area, increased in south area) make
assessment of this stock difficult. The decline in catch rate in the north area is difficult to reconcile
with the other indices. Catch rates are incraasing in the southern area and are stable considering
north and south areas combined. The 1998 survey indicates that abundance is being maintainec
in the northern area. Length frequericies indicate no immediate concern for recruitment. Despite
the uncertainty of the present assessment, it seems that the stock has recently improved, however,
it remains below the level of the earty- to mid-1980s.

Research Recommendations

For shrimg in the Denmark Strait, STACFIS recommended that the annual survey be expanded o
cover the whole distribution of shrimp in this area,

3. Other Business

There being no other business, the Chairman thanked the participants, and particularly the Designated
Experts, for their work during the meeting. After thanking the Secretariat for their help, the meeting was
adjourned.
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AGENDA I. SCIENTIFIC COUNCIL MEETING, 5-19 JUNE 1996

Opening (Chairman: W. R. Bowering) -

Gk~

Appointment of rapporteur

Adoption of agenda

Attendance of observers

Plan of work

Report of proxy votes (by Executive Secretary)

Fisheries and Environment (STACFEN Chairman: M. Stein)

—

Noo e

. Chairman’s introduction; report of activities

invited lecture {Dr. Mojib Latif, Max-Planck-Institut fir Meteorologie, Hamburg, title; "A mechanism for
decadal climate variability".)
Review of Environmental Conditions:

a) Marine Environmental Data Service (MEDS) Report for 1995
b) Review of environmental studies in 1995
c) Overview of environmental conditions in 1995

Formulation of recommendations based on environmental conditions in 1995
National representatives '
Russian/German data evaluation (ICNAF/NAFQ data, status report)

Other matters

Fishery Science (STACFIS Chairman: W, B. Brodie)

1.

2,

Opening

General revie\;v

a) General review of catches and fishery activity
Stock assessments

a) Stocks within or partly within the Regulatory Area, as requested by the Fisheries Commission with the
concurrance of the Coastal State (Annex 1){Shrimp in Div, 3M will be undertaken later i the year):

- Cod (Div. 3NQ; Div. 3M)

- Redfish (Div. 3LN; Div. 3M)

- American plaice (Div. 3LNO; Div. 3M)
- Witch flounder (Div. 3NQO)

- Yellowtall flounder (Div. 3LNQ)

- Capelin (Div. 3NO)

- Squid (Subareas 3 and 4)

- Greenland halibut {Subareas 2 and 3)

b) Stocks within the 200-mile fishery zone in Subareas 2, 3 and 4, as requested by Canada (Annex 2):

- Roundnose grenadier (Subareas 2 and 3)
- Silver hake (Div. 4VWX)
- [Note also Annex 2, Iltem 3 concerning cod in Oiv. 2J+3KL]

c) Stocks within the 2C0-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 will be
‘undertaken during a special meeting in Noyember 1996.):

<
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- Redfish (Subarea 1) (by species, if pcssible)
- Other finfish and invertebrates (Subarea 1)

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 1996):

- Greenland haiibut (Subareas 0 and 1)
- Roundngse grenadier {Subareas 0 and 1)

Ageing tecr]niques and validation studies

a) Silver hake ageing methodology report

b) Report on the ICES redfish ageing workshop, held in December 1995

¢} Update on joint NAFO/ICES warkshop on ageing of Greanland halibut, to be held in Reykjavik, Iceland,
26-29 Novermber 1996 (see also Annex 3)

Other matters

a) Report on Comparative Trawl Surveys

Research Coordination (STACREC Chairman: D. Power}

1.

2.

Cpening
Fishery statistics
a) Progress report on Secretariat activities in 1995/96
i} Acquisition of STATLANT 21A and 21B reports for recent years
i) Acquisition of statistical information from other NAFO Standing Committees
iy Publication of statistical information
iv) Considerations on non-availability of data
v} Considerations on documentation of catches used in the assessment process
b} Gear codes
c) Catches not specified by species (e.g. flounder and grenadier)
d) Recording of catch statistics for Pandalus borealis
e) Catch statistics for seals
f)  Proparation for the CWP 17th Session, March 1997
Biological sampling
a) Report on activities in 1995/96
b) Report by National Representatives on commercial sampling conducted
¢} 'Report on data availability for stock assessments (by Designated Experts)
Biological surveys
a) Review of survey activities in 1995 {by National Representatives and Designated Experts)
b) Surveys planned for 1996 and early-1997
c)
d)

Review of stratification schemes
Update on coordination of surveys
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Non-traditional fishery resources in the NAFO Area

a) Statistics and sampling
b) Distribution data from surveys

Review of SCR and SCS Documents

Other matters

a) Tagging activities

b} Scientific data collection by the new Observer Program

c) Other business

i) List of fishing vessels
iy Conversion factors

Publications (STACPUB Chairman: H. P. Cornus)

1.

2.

8.

Opening

Review of STACPUB membership

Review of scientific publications since June 1895

Production costs and revenues for Scientific Councit publications
a) Publication costs and revenues

Promotion and distribution of scientific publications

a) Invitational papers
b} Distribution of Abstracts from Research Documents

Editerial matters regarding scientific publications

a) HReview of Editorial Board

b) Progress report of publication on Shrimp in Giv. 3M

c) Progress report of publication on West Greenland cod
d) Progress review of Journat issue of 1893 Sympasium
e) Considerations for publishing Symposium proceedings
fy  Progress review of publication of 1994 Special Session
g) Pregress review of publication of 1985 Symposium

Papers for possible publication
a) Procedures for STACPUB review
b) Review of proposals resulting from the 1995 meetings

c) Review of contributions to the 1996 meeting

Other matters

Arrangements for Special Sessions

1.
2. Progress report on the Special Sessicn in 1997 {Convenor: H. Lassen)
3.

Progress report on Workshop in 1996 (Convenor: H. Lassen)

Proposals for Special Session in 1998,

Future Scientific Council Meetings, 1888 and 1997

1.

Annual Meeting in September 19886 (including assessment of Div. 3M shrimp)

Agenda 5-1S9 Jun
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VIII.

Xl

X,

X,

2. Special Meeting in November 1926 (assessment of Northern Shrimp in Subareas 0+1 and off East
Greenland) ]
3. Scientific Council Masting, June 1997

Nomination and Election of Officers

1. Chairmen of STACFIS and STACFEN

Management Advice and Responses to Special Reguests
1. Fisheries Commission (Annex 1)

a) Advice for TACs for 1297, and other management measures
b) Ongoing requests for management advice on fish and invertebrate stocks as information becomaes
available

i) Stock separation of cod in Div. 2J+3KL and proportion ¢f biomass of the cod stock in Regulatory
Area

iy interrelation between seais and commercial fish stocks

i)y Coordinated research on Greenland halibut

iv} TAC for Greenland halibut in Subarea 2 + Div. 3K and Div. SLMNO

v) Further measures 1o protect juvenile fish of regulated species, e.g. area/seasonal closures

vi) Optimum minimum fish sizes

2. Coastal States {Annexes 2 and 3)

a) Advice for TACs for 1897, and other management measures
b} Special requests for management advice on fish and invertebrate stocks (note Annex 3, ttem 3)

Other Matters

a) Proposal for planning and control of research vessels

b) Symposium on Fish Ctolith Research 1
¢) Review of STACPUB membership

Adoption of Reports and Recommendations

1. STACFIS

2. STACFEN

3. STACREC

4. STACPUB

Adoption of Scientific Council Report

Adjournment
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ANNEX 1. FISHERIES COMMISSION'S REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT IN 1987 OF CERTAIN STOCKS IN SUBAREAS 3 AND 4

1. The Fisheries Commission with the concurrence of the Coastal State as regards the stocks below which occur
within its jurisdiction, requests that the Scientific Council, at a meeting in advance of the 1996 Annual Mesting,
provide advice on the scientific basis for the management of the following fish and invertebrate stocks or
groups of stocks in 1887:

Cod (Div. 3NO; Div. 3M)

Redfish (Div, 3LN; Div. 3M}

American plaice (Div. 3LNQO; Div. 3M)
* Witch flounder {Div. 3NO)

Yellowtall flounder (Div. 3LNO)

Capelin {(Div. 3NO)

Squid (Subareas 3 and 4)

Shrimp (Biv. 3M}

Greenland halibut (Subareas 2 and 3)

2. The Commission and the Coastal State request the Scientific Council to consider the following options in
assessing and projecting future stock levels for those stocks listed above:

aj

For those stocks subject to anaiytical dynamic-poo! 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 , Figgs and F ., in
1997 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 thig
range of options. :

Opinicns of the Scientific council should be expressed in regard to stock size, spawning stock sizes,
recruitment prospects, catch rates and TACs implied by these management strategies for 1297 and the
long term. Values of F corresponding to the reference peints should be given and their accuracy assessad.

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 10 take the MEY catch in the long
term and two-thirds cf that effort level.

For those rescurces of which only general biclogical 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 strategy of optimum yield management 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 recemmended for each stock. 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 offered that specifically respond to such concerns.
Presentation of the result should include the following:
iy for stocks for which analytical dynamic-pool type assessments are possible:

- agraph of yield and fishing mortality for at least the past 10 years.

- agraph of spawning stock biomass and recruitment levels for at least the past 10 years.

- agraph of catch options for the year 1997 over a range of fishing mortality rates (F) at least from
F0.1 o Fmax'
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- agraph showing spawning stock biomass at 1.1.1998 corresponding to each catch option,

- graphs showing the yield-per-recruit and spawning stock per-recruit values for a range of fishing
mortality.

i) for stocks for which advice is based on general production modets, the relevant graph of production
on fishing mortality rate or fishing effort.

In all cases the three reference points, actual F, F .. and Fy ; should be shown.

The Fisheries Commission with the concurrence of the Coastal State requests that the Scientific Councit
continue to provide information, if available, on the stock separation in Div. 2J+3KL an¢l the proportion of the
biomass of the cod stock in Div. 3L in the Regulatory Area and a projection if possible of the propartion likely
to be available in the Regulatory Area in future years. Information is also requested on the age composition
of that portion of the stock occurring in the Regulatory Area.

Noting that the Scientific Council held a Symposium on Seals in the Ecosystem, the Fisheries Commission
requests that studies are continued on the impact of marine mammals on fish popuiations, together with
recommendations on research needad to quantify further interactions.

Noting the Scientific Council's recommendations for coordinated research on Greenland halibut in particular
the implementation of a large-scale research survey, the Fisheries Commission and the two Coastal States
emphasize the urgency of acquiring basic information to study 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.

It is noted that the Scientific Council has provided some advice on the 3 following guestions but the Council
is requested to keep these guestions under review: '

a) TAC's for Greenland halibut in 8A 2+ Div. 3K and Div. 3LMNO

The Fisheries Commission has subdivided the 1995 TAC for Greenland halibut in SA 2+3 into two TAC's
for SA 2 + Div. 3K and Div. 3LMNO. In responding to the Commisston'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 averall TAC into twe TAC's for SA 2 + Div. 3K and for
Div. 3LMNO.

b) " Further measures to protect juvenile fish of 'regulated species, e.g. area/seasonal closures

Taking into account available information on the geographical and seascnal distribution of regulated species
of various sizes, identify, where practical and sufficient information is available, seasonal and area fishery
closures which would reduce the proportion of juveniles of regulated species in commercial catcheas.

¢) Optimal minimum fish sizes

Taking into account the implications on conservation of the stocks énd 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 regutated species in the NRA, and advise on the corresponding minimum mesh sizes for trawts and
other gear. :
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ANNEX 2. CANADIAN REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT IN 1997
OF CERTAIN STOCKS IN SUBAREAS 0 TO 4

Canada requests that the Scientific Council, at its meeting in advance of the 1996 Annual Meeting, provide
advice on the sclentific basis for the management of the following fish stocks in 1997:

Roundnose grenadier (Subareas 2 and 3)
Silver hake (Div. 4V, 4W ang 4X)

It is also suggested that, subject to the concurrence of Denmark (Greenland), the Scientific Council, prior to
the 1996 Annual Meeting of NAFO, provide advice on the scientific basis for management of the following fish
or invertebrate stocks or groups of stocks in 1997:

Greenland halibut {Subareas 0 and 1)
Roundnose grenadier (Subargas 0 and 1}
Shrimp {Subareas 0 and 1)

The Scientific Council has noted previously there was no biological basis for making two separate assessments
for the Greenland halibut throughout Subareas 0-3, but has advised that separate TACs be maintained for
different areas of the distribution of Greenland halibut. The Ceuncil is asked therefore, subject to the
concurrence of Denmark {(Greenland) as regards Subarea 1, to provide an overall assessment of status and
trends in the total stock throughout its range and comment on its management in Subareas 0+1 for 1927, In
particular, the Council is asked to advise on appropriate TAC levels separately for SA 0+1, for SA 2 + Division
3K and.for Divisions 3LMNQ, 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 pattems
in terms of yield per recruit and on distributional variation of the resource in recent years.

With respact to shrimp, it is recegnized that the Council may, at its discretion, delay providing advice until [ater
in the year, taking into account data availability, predictive capability, and the logistics of additional meetings.

Canada reqguests the Scientific Council to consider the following opticns in assessing and projecting future
stock levels for those stocks listed above:

a) For those stocks subject to analytical dynamic-pool type assessments, the status of the stock should be
reviewed and implications of fishing at Fy , in 1997 and subsequent years should be evaluated. The present
stock size should be described in relation to those observed histerically 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 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, catch rates and TACs implied for 1997 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 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 calculated
to be.required to take the MSY catch in the long term.

¢) For those resources on which only general biological and/or catch data are available, no standard criteria
on which to base advice can be established. The evidence on stock status should, however, be weighed
against a strategy of optimum vield management and maintenance of stock biomass at levels of about two-
thirds that of the virgin stock.

The Scientific Council is requested to review the status of the cod stock in Divisions 2J+3KL and to provide
estimates of the current size of the total and spawning biomass, together with a description of recent trends.
The Councit is asked further to provide estimates of the immediate and long-term outlook for the abundance
of this stock, inciuding both total and spawning biomass.

William A. Rowat

Deputy Minister

Department of Fisheries and Qceans
Ottawa, Canada
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ANNEX 3. DENMARK (GREENLAND} REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT OF CERTAIN STOCKS IN 1997

1. Denmark, on behalf of Greenland, requests the Scientific Council of NAFQ in advance of the 1996 Annual
Meeting, provide advice on the scientific basis for management of the following stocks in Subarea 1 in 1997
and as many years forward as data allow:

i) Redfish (by species, if poassible)
i) Any other stock of invertebrates and finfish of cornmercial 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) Greenland halibut
ii) Roundnase grenadier

2. In the analyses on which management advice will be based, thé fallowing should be inchuded:

In its 1993 report, the Scientific Ceuncil has noted that the offshore compenent of Greenland halibut, in
Subareas 0 and 1, was distributed equally between these Subareas. Further in its 1995 repart, the Scientific
Council noted that the biomass of the inshore component in Subarea 1 was unknown. The Council is
therefore asked to provide further information on foliowing topics, .

a) Allocation of TACs to appropriate Subareas (Subareas 0 and 1).
b) Allocation of TAG for Subarea 1 inshore areas,
3. Following bilateral consultations Canada and Denmark on behalf of Greentand, requests the Scientific Council

of NAFO to provide advice an Greenland halibut in Subareas 0 and 1. Given that the assessment of the
stock has been impeded by inconsistencies in age readings both within institutes and among institutes
involved in the fishery, the Council is asked to:

establish an exchange program on Greenland halibut otoliths in order to calibrate
the age reading methcds between readers from the different countries involved
in the fishery. ’

The Greenland halibut stock in Subareas 0 and 1 is at present being exploited by a number of different gears
(trawl, long-line and gill net). The Council is asked to provide any new information on:

the impact on the stock compasition of different exploitation patterns in terms of yield per
recruit, long term sustainable yield and spawning stock biomass.

4, Denmark, on behalf of Greenland, further requests that the Scientific Council of NAFO before December
1996, provide advice an the scientific basis for management of the Northern shrimp {Pandalus borealis) in
Subareas 0 and 1 in 1997 and as many year forward as data allow.

Further, in cooperation with ICES, the Scientific Council is requested 10 advise on the scientific basis for
management of the Northern shrimp (Pandalus borealis) stock in the Denmark Strait.

Brent Buch, Director

On behalf of

Ministry for Fisheries, Hunting & Agriculture

Aslisarnermut, Piniarnermut, Nunalerinermullu Pisortagarfik
Direktoratet for Fangst, Fiskeri og Landbrug '
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AGENDA Il. SCIENTIFIC COUNCIL. ANNUAL MEETING, 7-13 SEPTEMBER 1996

Cpening (Chairman: W. R. Bowering)

1. Appointment of rapporteur
2. Adception of agenda
3. Plan of work

Fisheries Environment (STACFEN Chairman: M. Stein)

Chairman's introduction: report of activities

Review of Oceanographic information from Workshop of 4-68 September 1996
Review of research documents

National representatives

Other matters

S

Fishery Science (STACFIS Chairman: W. B. Brodie)

1. Opening
2. Matters related to stock assessments

a) Assessment of shrimp in Division 3M

3. Arrangements for conducting sltock assessments in 1997
a) Update list of Designated Experts |

4. Other matters

a) Review of SCR Document 96/71, Greenland halibut fishery in Cumberland Sound
b) Other business

Research Coordination (STACREC Chairman: D. Power)

'y

Opening
2. Fisheries statistics

a) Progress report on Secretariat activities in 1996

i) Acquisition of STATLANT 21 data
iiy Publication of statistical information

by Report of the inter-Agency Consultation rslative to the CWP 17th Session
c) Reporting of catches for Pandalus borealis

3. Review of research documents
4, Other matters

Publications (STACPUB Chairman: H.-P. Cornus)

1. Review of scientific publications
a) Status of papers from September 1993 Symposium
b) Status of publication on Div. 3M shrimp
c) Status of papers from September 1295 Symposium
d) Other publications

2. Promotion and distribution of scientific publications

a) Invitational papers
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Vi

VIl

VL.

¢

Al

3. Editon’al matters

a) Future changes in the Editorial Board
b) Cther considerations

4, Review of papers for possible publication

a) Consideration of material from the Workshop, 4-€ September 1996
b) Others papers presented at the September 1996 Mesting

¢) Papers on Div. 2J+3KL cod deferrad from the June 1996 Meeting
d) Papers not considered at the June 1996 Meeting

e) Papers on environmental data on Germany/Russia project

5. Other matiers
Management Advice and Responses t¢ Special Requests

1. Shrimp in Division 3M
2. Special requests from concurrent Fisheries Commission meeting .

Review of Future Meeting Arrangements

Scientific Council Meeting on northern shrimp 15-18 November 1996
June 1997 Meeting of Scientific Council

Special Session and Annual Meeting, September 1997

June 1998 Meeting of Scientific Council

PP~

Future Special Sessions

1. Progress report on Symposium of September 1997
2. Review of proposal(s) for Special Session in 1998.

Other Business

Adoption of Reports

1. Consideration of report from the Workshop of 4-6 September 1996

2. Committee Reports of present mesting {STACFEN, STACFIS, STACREC, STACPUB)
3. Report of Scientific Council, September 1996

Adjournment
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AGENDA Ill. SCIENTIFIC COUNCIL SPECIAL MEETING, 15-18 NOVEMBER 1996

Cpening (Chairman: 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 2 and 3 of Agenda | above)
- Northern shrimp (Subareas 0 and 1)
- Northern shrimp (in Denmark Strait and off East Greenland)
- [Note: For northern shrimp in Subareas Q0 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 ragion of Subarea 1.]
2. Other businass

Formulation of Advice

1. Northern shrimp {Subareas € and 1}
2. Noerthern shrimp {Denmark Strait and off East Greenfand)

Other Matters
Adoption of Reports

Adjournment







SCR No.

96/1°

96/2°

26/3°

06/4°

96/5"

96/6

o8/7°

08/8°

08/9°

96/10°

86/11°

86/12°

96/13°

96/14°

96/15°

96/16°

207 8CR and SCS DOCUMENTS

LIST OF RESEARCH AND SUMMARY DOCUMENTS
RESEARCH DOCUMENTS (SCR)
Ser. No. Author(s) and Title
N2662 RIKHTER, V. A., and |. P. GOLUBIATNIKOVA. Results of comparison of scme
biological parameters and abundance dynamics of silver hake (Meriuccius
bilinearis) from Scotian Shelf and cape hake (Meruccius capensis) frem Namibia

"Area. (12 p.)

N2665 RIKHTER, V. A. Once more, and evidently in the last time, on assessment of silver
hake natural mortality rate in Scotian area. (3 p.)

N2667 RIKHTER, V. A. Trends of silver hake abundance variability in Scotian Shelf area
and other gadoids in the north-western Atfantic. (10 p.)

N2669 RATZ, H.-J. Status of the demersal fish assemblage and near bottom temperature
off West Greenland, 1982-95 (Divisions 1B-1F, 0-400 m). (10 o.)

N2670 LLLORET, J. Population dynamics of American plaice { Hippoglossoidss platessoides)
off West Greenland (NAFO Divisions 1B-1F), 1982-94. (24 p.)

N2671 RATZ, H.-J. Radfish Subarea 1 (0-40C my): groundfish survey results, 1982-95 and
length structure of German catches, 1962-90. (18 p.)

N2673 KISELEVA, V. M. Estimation of cod stock in Div. 3M by data of 1995 trawl survey.
(7 p)

NZ2674 SAVVATIMSKY, P. I, and A. A. VASKOV. Distribution and biclegical characteristic

of Greenland halibut in the Flemish-Pass area and on the Flemish-Cape Bank in
May 1995. (7 p.}

N2675 VASKOV, A, A, and A. L. KARSAKOV. Assessment of the redfish stock in Div. 3M
by the data from the trawl survay in 1995, (€ p.)

N2676 GERASIMOVA, O. V. and V. M. KISELEVA. Interannual variations in feeding intensity
and structure of trophic links of prespawning cod on the Newfoundland Shelf (Div.
3L (12p.)

N2678 BENWAY, R. L. and J. W. JOSSI. Surface and bottom temperatures, and surface

salinitisg; New York to the Gulf Stream, Massachusetts to Cape Sable N.S. 1995,
(11 p.)

N2682 DURAN, P., J. PAZ and L. RAMILO. By-catch species in the Greenland halibut
Spanish (NAFO Divisions 3LM and 3NO): 1991-1994. (36 p.)

N2684 GLENN, G. F. Marine Environmental Data Service Report for 1995 (25 p.}

N2686 RASMUSSEN E. B, M.-B. SALHAUGE and J. BOJE. On the use of vertebral

numbers to dlscrlrnmate populations of Greentand halibut  {Reinhardtius
hippoglossoides, Walbaum) at West Greenland, (5 p. + Corrigendum)

N2688 STEIN, M. Climatic conditions around Greenland - 1995. (15 p.)

N2689 DRINKWATER, K. F. and G. C. HARDING. The effects of the Hudson Strait outflow
on the biclogy of the Labrador Shelf. (15 p.)

#  Scientific Council Meeting, 5-19 June 19906
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SCR No.

96N17°

96/18

96/19°

96/20°

8g/21®

ag/22

96/23

98/24°

96/25°

86/26°

9g/27°

96/28

96/29°

96/30°

96/31°

o6/32°

96/33°

Ser. No.

N2690

N2691

N2692

N2693

N2694

N2695

N2696
N2697
N2698
N2699
N2700
N2701
N2702
N2704

N2705

N2707

N2708

208

Author{s) and Title

SMITH, S. J., and M. A. SHOWELL. Analysis of catch-per-unit effort data for
Scotian Shelf silver hake, 1877-95. (8 p.)

SCHNEIDER, D. C., P. HENNEBURY D. METHVEN, D. INGS, J. HOWELL, S.
WHITE, D. PINSENT, and W. BAILEY. Results of the 1895 Flemming survey of
demersal juvenile cod in the coastal zone of sastern Newfoundland. (12 p. +
Corrigendum)

SCHNEIDER, D. C, E. L. DALLEY, and J. T. ANDERSON. A combined recruitment
index for demersal juvenile cod (0, 1 and 2 group) NAFO Divisicns 3K and 3L. (9
p.)

BRATTEY, J. Biological characteristics of Atlantic cod (Gadus morhua) from three
inshore areas of western Trinity Bay, Newfoundiand. (18 p.)

BENTZEN, P, C. T. TAGGART, D. E. RUZZANTE, and D. COOK. Microsateliite
polymorphism and the popuiation structure of Atlantic cod (Gadus morhua) in the
Northwest Atlantic. (20 p.)

NEIS, B, L. FELT, D. C. SCHNEIDER, R. HAEDRICH, J. HUTCHINGS, and J.
FISCHER. Northern cod stock assessment: what can be learned from interviewing
rasource users? (22 p.) ’

GRFGORY, R. 8., J. T. ANDERSON, and E. L. DALLEY. Use of habitat information
in cenducting assessments of juvenile cod abundance. (14 p.)

STEIN, M., and V. A. BOROVKQY. Climatic variability of deep waters off Greenland
and in the Labrador Sea. (21 p.)

BOCHKQOV, Yu. A., and F. M. TROYANOVSKY. Present-day climatic variations in
the Barents and Labrador Seas and their biclogical impacts. (24 p.)

COLBOURNE, E. Environmental conditions on the Newfoundland Shelf, spring 1996
with reference tc the 1961-1990 normal. (14 p.)

BRODIE, W. B. A description of the 1995 fall groundfish survey in Divisions
243KLNO. (7 p.) '

WARREN, W. G. Report on the comparative fishing Wial belween the Gadus
Atiantica-and Telgost, (16 p.)

YOKAWA, K., |. KOUYA, and O. JORGENSEN. Results of a stratified-random
bottom trawl survey off West Greenland in 1985, (12 p.)

JUNQUERA, S., and F. SABORIDO-REY. Histological assessment of sexual maturity
of the Flemish Cap cod {Division 3M) in 1992, (6 p.)

WITHDRAWN, NOT USED.

AVILA DE MELO, A. M., and R. ALPOIM. Catch rate versus biomass trends for 3M
cod, 1988-1995: why they don't match? (16 p.)

AVILA DE MELO, A. M., and R. ALPOIM. Greenland halibut deepwater fishery in
Divisions 3L and 3N: an analysis of catch rate trends from Portuguese trawlers,
1988-1995. (REVISED) (16 p.)
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SCR No.

96/34°

96/35%

96/36°

86/37°

96/38"

96/39°

96/40°

96/41°

96/42°
96/43°

96/44°

96/45°

96/46°

06/47*

96/48°

96/49°

96/50°

96/51"

Ser. No.

N2709

N2710

N2711

N2712

N2713

N2714

N2715

N2716

NZ717

N2718

N2719

N2720

N2721

N2722

N2723

N2725

N2726

N2727

209 ) SCR and 3CS DOCUMENTS

Author(s) and Title

DE CARDENAS, E., J. M. CASAS, .R. ALPOIM, and H. MURUA. Preliminary results
of the European long-ine survey in the NAFO Begulatory Area. (68 p. +
Corrigendum}

DE CARDENAS, E. The females ratio by length as an indicator of sexual
differences in mortality of Greenland halibut { Reinhardtius hippoglossoides) at ages
8+ (10p.)

ENGELSTOFT, J. J. By-catches in the shrimp fishery at West Greenland. {11 p.)

LISOVSKY, 8. F., V. A. SAKHNQO, and K. V. GORCHINSKY. Preliminary resuits from
selectivity of "SORT-V" sorting grid system on the basis of singie grid regarding the
Greenland halibut (Reinhardtius hippogiossoides) in the NAFO Regulatory Area {Div.
3L). (10 p.)

VINNICHENKO, V. 1. Russian investigations and deep water fishery on the Corner
Rising. (16 p.) '

GORCHINSKY, K. V., and P. |. SAVWATIMSKY. Compesition of catches in the
northern Flemish Pass from data of Russian trawl survey in February 1996 and some
information on biology of roughhead grenadier. (6 p.)

MYERS, R. A, G. MERTZ and P. S. FOWLOW. The population growth rate of
Atlantic cod (Gadus marhua) at low abundance. (18 p.)

DRINKWATER, K. F., E. COLBOURNE, and D. GILBERT. Overview of environmental
conditions in the Northwest Atlantic in 1895, (85 p.)

TAGGART, C. T. Bank-scale migration patterns in northarn cod. (9 p.)

ANDERSON, J. T., and E. L. DALLEY. Pelagic juvenile cod (Gadus morhua) in'the
Newfoundland Region (2J3KLNQ), 1994 and 1995. {10 p.)

MYERS, R. A., and J. M. HOENIG. Estimates of gear selectivity from multiple
tagging experiments. {17 p.}

MORGAN, M. 4., and J. BRATTEY. Maturity of female cod in NAFQO Divisions 2J3KL
with a comparison of fish from western Trinity Bay with offshore 3L. (7 p.)

KULKA, D. W. Discarding of cod { Gadus morhua) in the northern cod énd northern
shrimp directed fisheries from 1880-94. (12 p.)

SHELTON, P. A, G. R. LILLY, and E. COL.BOURNE. Patterns in the annual weight
increment for 2J3KL cod and possible prediction for stock projection. (18 p.)

LILLY, G. R. Condition of cod in Divisions 2J+3KL during the autumns of 1878-
1995. (15 p )

PAZ, J., P. DURAN, and E. DE CARDENAS. Prefiminary results from the 96 Spanish
bottom trawl survey in the NAFO Regulatory Area for Divisions 3NO. (12 p.)

McCALLUM, B. R, and 8. J. WALSH. Greundfish survey trawls used at the
Northwest Atlantic Fisheries Centre, 1971-present. (18 p.)

WALSH, S. J., and B. R. McCALLUM, Performance of the Campelen 1800 shrimp
trawl during the Northwest Atlantic Fisheries Centre 1995 fall groundiish surveys.

{17 p)
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96/52 N2728 DAVIS, M. B. The 1895 inshore sentinel survey for cod in NAFO Divisions 2J3KL.
(14p.) '
96/53° N2729 WALSH, 8. J., and B. R. McCALLUM. Preliminary analysis of controlling the

geometry of a bottom survey trawl using the restrictor rope technique: effect on
trawl performance and catchability of groundfish. (15 p.)

96/54* N2730 VAZQUEZ, A. Results from botiom trawl survey of Flemish Cap in July 1995, (27
P .

96/55° N2731 MURPHY, E. F. Corrections tc the stratification scheme in 3Ps. (11 p.)

96/56° N2732 KROHMN, M., and 8. KERR. Declining weight-at-age in northern cod and the

potential impaortance of the early-years and size-selective fishing mortality. (10 p.)

96/57° N2733 ROSE, G. A. Cross-shelf distributions of ced in NAFO Divisions 2J3KL in May and
June 1995: same preliminary findings of a longer term study. (12 p.)

96/58° N2734 SAINZA, C. Age structure of roughhead grenadier (Macrourus berglax) on Flemish
Cap, 1995. (5 p.)

95/59° N2735 LILLY, G. R. Observaticns on cod in the inshcre envircnment of eastern
Newfoundland. (10 p.)

96/60° N2736 CASEY, J., P. A, LARGE, and M. J. MORGAN. On addressing the optimal size of
first capture for American plaice in Divisions 3INO. {7 p)}

26/61° N2737 MORGAN, M. J. Preliminary resulis of tagging experiments on American plaice in
NAFQ Div. 3LNO. (13 p.)

96/62* N2738 SHELTON, P. A, D. E. STANSBURY, E. F. MURPHY, G. R. LILLY, and J. BRATTEY.
An assessment of the cod stcck in NAFO Divisions 2J+3KL. (56 p.)

96/63° N2738 BRODIE, W. B. Should closed areas be considered as a management measure in
future fisheries for cod and flatfish on the southern Grand Bank. (40 p.)

96/64° NZ2740 KULKA, D. W, and D. POWER. By-catch in the NAFO Divisicn 3M shrimp fishery,
1993-1995. (15 p.)

96/65° N2741 MURPHY, E. F. 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. (11 o.}

96/66" N2742 MORGAN, M. J. and S. J. WALSH. Tracking movements of juvenile yellowtail
flounder in the nursery area on the southern Grand Bank, NAFQO Divisions 3LNO.
(10 p.) .

26/67 N2743 JORGENSEN, O. A. and G, BECH. Assessment of the Greenland halibut stock

component in NAFO Subarea 0 + Divisions 1B-1F. (13 p.)

96/68° N2744 BECH, G., J. BOJE and C. B. PEDERSEN. An assessment of the inshore Greenland
halibut stock companent in NAFO Division 1A. (22 p.)

06/69° N2760 ATKINSON, D. B. Roundnose grenadier { Cotvphaenoides rupestris) and roughhead
grenadier {Macrourus berglax) in NAFO Subareas 2+3. (6 p.)

96/70° N2745 BOWERING, W. R., and D. ORR. Distributicn and trends in stock size of witch
flounder in NAFO Divisions 3NO. (15 p.)
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N2746

N2747

N2748

N2749

N2750

N2751

N2752

N2753

N2754

N2755

N2758

N2759

N2765

N2766

N2767

N2768

N2770
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MATHIAS, J. and M. KEAST. Status of the Greenland halibut (Reinhardtius
hippoglossoides) fishery in Cumberland Scund, Baffin Islang 1887-95. (20 p.)

GORCHINSKY, K. V. Assessment of Greenland halibut abundance and biomass
in the northern part of the Flemish Pass by data of a Russian trawl survey in
February 1996, (5 p.) :

BOWERING, W. R., W. B. BRODIE, M. J. MORGAN, D. POWER, and D. ORR. The
status of the Greenland halibut resource in the management area of NAFO Subarea
2 and Divisions 3KLMNO. {34 p.)

WALSH, S. ., W. B. BRODIE, M. VEITCH, D. ORR, D. POWER, and J. MORGAN.
The status of yeliowtail flounder rescurce in the NAFO fisheries management area
of Divisicns 3LNO. {REVISED, 36 p.)

MORGAN, M. J., W. B. BRODIE, S. J. WALSH, D. POWER, and D. ORR. An
assessment of the American plaice steck in Divisions 3LNO. (31 p.)

POWER, D. An assessment of redfish in Divisions 3LN. (33 p.)

STANSBURY, D. E. Conversion factors from comparative fishing trials for Engel 145
otter trawl on the FRV Gadus Atlantica and the Campelen 1800 shrimp trawl on the
FRV Teleost. {15 p.)

SHOWELL, M. A. Assessment of the 4VWX Silver hake population in 1995. (24 p.)

DE CARDENAS, E., and M. L. GODINHO. An assessment on American plaice in
Division 3M. (5 p.)

DAVIS, M. B., E. F. MURPHY, D. STANSBURY, and P. A. SHELTON. An
assessment of the cod stock in NAFC Divisions 3NO. (31 p.)

VAZQUEZ, A., A. AVILA DE MELO, R. ALPOIM, and E. DE CARDENAé. An
assessment of the cod stock in NAFO Division 3M. (10 p.)

CORNUS, HP Status of the redfish stocks in NAFQO Division 3M (Flemish Cap) in
1995. (24 p.)

STEIN, M. Conclusions drawn from the climatic issues as presented during the
STACFEN Meeting in June 1996. (6 p.)

STEIN, M., and V. A. BOROVKOV. First Report of Joint Russian/German Data
Evaluation of Oceanographic Data from ICNAF/NAFO Stancard Sections in the
Davis Strait/Labrador Regicn. (9 p.)

BCROVKOV, V. A, and M. STEIN. Second Repocrt of Joint Russian/German Data
Evaluation of Oceanographic Data from ICNAF/NAFO Standard Sections in the
Davis Strait/Labrador Regicn. (8 p.)

M. STEIN, and V. A. BOROVKOV. Third Report of Joint Russian/German Data
Evaluation of Oceanographic Data from ICNAF/NAFO Standard Sections in the
Davis Strait/Labrador Region. (3 g.)

COLBOURNE, E. Oceanographic conditions on the Flemish Cap durihg the
summer of 1996, with comparisons to the previous year and the 1961-1990
average. {16 p.)
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96/90°

96/91°

96/92°
96/93°
96/94°
96,7'95t’
96/96°

96/97"

36/98°

96/99°

96/100°
96/101°
96/102°
96/103°
96/104°

96/105°

Ser. No.

N2771

N2772

N2773

N2774

N2775
N2776
N2777
N2778
N2779

N2780

NzZ781
N2782
N2783
N2784
N278&
N2786
N2787

N2788

212

Author(s) and Title

KRISTJANSSON, J. On the biclogy and exploitation of shrimp (Pandaius borealis)
in the Flemish Cap in November and December 1985. (10 p.)

BULATOVA, A Yu., A. A, VASKOV, V. M. KISELEVA, and P. |. SAVVATIMSKY.
Review of Russian cottom trawl surveys in the NAFO Subareas 0, 2 and 3 for 1961-
1995. (B8 p.)

BERENBOIM, B. Russian fishery on shrimp {Pandalus borealis) on the Flemish Cap
Bank, NAFO Divisian 3M, in 1895 and in the 1st half of 1896. (7 p.}

SHEVELEV, M. S., V. 5. MAMYLOV, S. V. RATUSHNY, and E. N. GAVRILOV.
Technigue of Russian trawl-acoustic survey of the Barents Sea bottom fish ang
mechanisms to improve it. (9 p.)

MAMYLOV, V. 8., and S. V. RATUSHNY. On method of estimation of acoustic
shadow zone when assessing groundfish stocks. {15 p.)

PARSONS, D. G., and P. J. VEITCH. The Canadian fishery for northern shrimp
{ Pandalus borealis) on Flemish Cap (NAFO Division 3M), 1993 tc 1996. (12 p.)

DEL RIO, J. L. Northern shrimp {Pandalus borealis) on Flemish Cap in July 1996,
(7 p)

NICOLAJSEN, A, Age structure in northern shrimp (Pandaius boreaiis) on Flemish
Cap (NAFO Div. 3M) in some periods in 1995-1896. (6 p.)

NICOLAJSEN, A. Some observations of growth and reproduction in northern shrimp
{Pandaius borealis) on Flemish Cap (NAFO Div. 3M} in 1994-96. (6 p.)

NICOLAJSEN, A. Weight-length relationship of northern shrimp ( Pandalus borealis)
on Flemish Cap (NAFO Div. 3M) and the Nose of the Bank (Div. 3L) for some
periods in 1993-1985. (3 p.)

VAZQUEZ, A, and A, NICOLAJSEN. Length distribution of northern shrimp
(Pandalus borealis) on Fiemish Cap July 1886 by strata and depth. (3 p.)

HVINGEL, C., and H. SIEGSTAD. The Greenland fishery for northern shrimp
(Pandalus berealis) on Flemish Cap, NAFO Division 3M, in 1995 and 1886. (6 p.)

SKULADOTTIR, U. Length and weight-at-age cf northern shrimp ( Pandalus borsalis
Kr.) at the Flemish Cap in 1996 from Icelandic samples. (7 p.)

SKULADOTTIR, U. The lcelandic shrimp fishery (Pandalus borealis Kr.) at the
Flemish Cap in 1993-1996. (15 p.)

PARSONS, D. G. Assessment of shrimp { Pandalus borealis) in Division 3M {Flemish
Cap) - 1856. {9 p.)

STEIN, M., and J. CASEY. Observation gecstrophic currents and distributions of
cod off West Greenland, 1989-85. (5 p.}

GOD@, 0. R., and D. G. PARSONS. Biclogical and catch and effort data from the
Norwegian fishery for shrimp on Flemish Cap, 1995-1996. (& p.)

BOWERING, W. R. Stock status update of witch flounder in NAFO Divisions 2J and
3KL. (13 p.)
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96/106°
96/107°

96/108°

96/109°

96/110°

o8/111°

06/112°

96/113°

96/114°

96/115°
96/116°

96/117°
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SCS No.

96/1°

o6/2°

Ser. No.

N2803
N2804

N2805

N2806

N2807

N2808

N2809

N2810

N2811

N2812
N2813

N2g814

N2815

Ser. No.

N26E63

N2664
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Author(s) and Title

PARSONS, D. G, and P. J. VEITCH. The Canadian fishery for northern shrimp
{ Pandalus borealis) in NAFO Division 0A and Subarea 1, 1979-1926. {13 p.)

SKULADOTTIR, U. The catch stafistics of the shrimp fishery (Pandalus borealis) in
the Denmark Strait in the years 1980-1996, (17 p.)

SKULADOTTIR, U. The leelandic shrimp fishery {Pandalus borealis Kr.) in the
Denmark Strait in 1995-1996 and some reflection on age groups in the years 1991-
1966. (8 p.)

HVINGEL, C., H. SIEGSTAD, and O. FOLMER. The Greenland fishery for northarn
shrimp (Pandalus borealis) in Davis Strait in 1995 and January-October 1896. (29

p.)

HVINGEL, C. Geographical changes in the fishing pattern of Greenlandic shrimp
trawlers in the Davis Strait, 1987-1996. (5 p.)

HVINGEL, C., H. LASSEN, and D. G. PARSONS. A bicmass index for northern
shrimp (Pandaius borealis) in Davis Strait based on multiplicative modelling of
commercial catch-per-unit-effort data (1976-1995). (19 p.)

FOLMER, O., D. M. CARLSSON, C. HVINGEL, and P. KANNEWORFF. Stratified
randormn trawl survey for shrimp { Pandalus borealis) in Disko Bay and Vaigat, inshors
West Greenland 1996. (12 p.)

FOLMER, O. Occurrence of striped shrimp (Pandalus montagui) along the west
coast of Greenland frcm 1988 to 1996. (4 p.)

FOLMER, O., D. M. CARLSSON, C. HVINGEL, and P. KANNEWORFF. Offshore
traw! survey for shrimp (Pandalug borealis) in NAFO Subareas 0 and 1, in 1996, (20

e.)

SIEGSTAD, H. Preliminary assessment of shrimp ( Pandalus boresalis) in Davis Strait,
1996 (Subareas 0+1). (20 p.)

CARLSSON, D. M. Trawl survey for shrimp {Pandaius borealis) in Denmark Strait,
1996. (B p.)

HVINGEL, C., H. SIEGSTAD, and O. FOLMER. The Greenland fishery for northern
shrimp (Pandalfus borsalis) in Denmark Strait In 1995 and January-October 1996,

(24 p.)

SKULADOTTIR, U. Preliminary assessment of shrimp in the Denmark Straitin 1996,
(16 p.)

SUMMARY DOCUMENTS (SCS)
Author(s} and Title

BUCH, B. Denmark (Greenland) request for scientific advice on management of
certain stocks in 1997. (2 p.}

ROWAT, W. A. Canadian reguest fcr scientific advice on management in 1997 of
certain stocks in Subareas 0 to 4. (2 p.}

?  Scientific Ceuncil Meeting, 5-19 June 1996
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SCS No.

96/3°
96/4*

96/5°

96/6°
96/7°
96/8°

96/9°
96/10°
96/11°

88/12°

96/13°

96/14°
96/15°

96/16°
96/17°

96/18°
96/19

96/20

Ser. No.

N2666
N2668

N2672

N2679
N2680
N2681

N2683
N2685
N2687

N2703

N2708

N2724
N2756

N2757
N2790

N2816
N2817

N2818

214

Author(s) and Title

RIKHTER, V. A., |. K. SIGAEV, A. A. VASKOV, P. |. SAVWATIMSKY, and V. I.
VINNICHENKO. Russian research repart, 1995. (¥ p.)

RATZ, H.-J., M. STEIN, and H. P. CORNUS. German research report for 1995. (2
P

NAFO SECRETARIAT. List of biological sampiing data for 1994,

NAFO SECRETARIAT. Provisional index of titles of research and summary
documents of 1995, (29 p.)

NAFO SECRETARIAT. Notes on acquisition and publications of statistics since June
1995. (2 p.)

NAFO SECRETARIAT. Tagging activities reported for the Northwest Atlantic in
1995. (2 p.)

HVINGEL, C. De’nmark/GreenIand research report for 1998, (7 p.)
ANDERSON, E. D. United States research report for 1995, (11 p.)
SINCLAIR, M., and G. N. PERRY. Canadian research raport, 1995. (12 p.)

GODINHO, M. L., R. ALPOIM, A. M. AVILA DE MELO, and E. SANTOS. Portuguese
research report for 1995, (61 p.)

YOKAWA, K., and |, KOUYA, Japanese research report for 1995, (5 p.}

DE CARDENAS, E., A. VAZQUEZ, and L. MOTOS. Spanish research report for
1995. (2 p.)

NAFO SECRETARIAT. A compilation of research vessels surveys on a stock-by-
stock basis: (21 p.}

NAFO. Report of Scientific Council, 5-19 June 1896 Meeting. (151 p.)
NAFQ. Report of Scientific Council, Annual Meeting, 7-13 September 1996. (42 p.)

NAFO. Report of Scientific Council, Special Mesting, 15-18 November 1896. (19
p.)

PARSONS, D. G. Report of the Ad hoc Working Group on Shrimp (Pandalus

- boreatis) in Division 3M. (7 p.)

HVINGEL, C. Northern Shrimp Working Group Report, 23-29 May 1996, Northwest
Atlantic Fisheries Center, St. John's, Newfoundland. (16 p.)

Scientific Council Mesting, 5-19 June 1986
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221 RECOMMENDATIONS
LIST OF RECOMMENDATIONS IN 1996

PART A

Scientific Council Meeting, 5-19 June 1996

SCIENTIFIC COUNCIL

IV. RESEARCH COORDINATION

2. Preparation for CWP 17th Session, March 1997 (page 16}

The Ceouncil noted the recommendation in 1995 that along with the Chairman of STACREC, the Assistant
Executive Secretary would represent NAFO at the 17th Meeting of CWP. The Ceouncil alsc recommended that
a representative from Japan be requested to attend the meeting to represent the Scientific Councif at the 17th
Session of the CWP,

4.  Biological Surveys

¢} Review of Stratification Schemes (zage 10)

In order to provide an accurate pesition of headland references relative to Div. 3P (NAFO Handbook, 19986,
see text with respect 10 Subarea 3 cn pages 43-45), as described in SCR Doc. 86/55, Sarial No. N2731, the
Council recommended to the General Council that the NAFQ Convention text in Annex il relative to Div.
3P be revised as folfows:

define "Cape Ray" as 47°37.0" north 59°18.0" west

define "Cape North" as 47°02.0° north 6(0P25.0" west

repiace '‘Burgeo Isfand” with 47°30.77 north 57°43.2' west

replace 46°50" north 58°50" west with 46°50.7 north 58°49.0" west.

IX. MANAGEMENT ADVICE AND RESPONSES TO SPECIAL REQUESTS

1. Fisheries Commission

b} interrelation between seals and commercial fish stocks (page 27)

Nc new data were available for review at the current maseting, however, the Council recommended that any
new information, particularly with respect to food consumption of seals and the fish-seal interactions shoufd
be made available to the Scientific Council for consideration at its June 1997 Meeting.

APPENDIX H - FISHERY SCIENCE

Cod in Divisions 3N and 30

i) Commercial fishery data

Catch-at-age (page 61)

STACFIS recommended that data for by-cateh of cod in the Canadian longline fishery in Div. 3NQO be presented
to the Scientific Council Meeting in June 1897.

Redfish in Divisions 3L and 3N

1. Introduction (page 73)

The Committee censidered that it would be very useful o provide information relative to the distribution of the
Portuguese fleet in the area, and therefore, STACFIS recommended that the Portuguese observed data be
analyzed and distribution maps provided relative to effort directed towards redfish.
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oo, the Committee considered it mare appropriate if the Div. 3NO data could be disaggregated and,

accordingly, recommended that fulure analyses of Portuguese observed catch-rate data for redfish be
presented separately by Division.

Future Studies (page 75)

STACFIS concluded that a further look at survey databases for redfish in Div. 3LN and 30 is warranted and
accerdingly 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 exarnined lo evaluate the appropriateness of Div. 3LN and Div. 30 as management units for redfish.

Silver Hake in Divisions 4V, 4W and 4X

1.

Introduction (page 76)

STACFIS expressed concern that restrictions on the fishery may be affecting silver hake catch rates, and
recommended that the affact of regulatory measures infroduced in 1894 on Div. 4YWX silver hake catch rates
be examined in more dstail in future.

Catch-at-age and weight-at-age data (page 77)

STACFIS expressed concern that commercial weight-at-age might be affected by the length/weight relationship
derived from the July research vessel survey, and recommended that for Div. 4VWX silver hake, the proportion
of post-spawning fish in the Canadian July survey data be examined. It was also recommended that for Div.
4VWX silver hake, the distribution of fish in the Canadian July surveys be examined for interannual variations or
temporal trends, and comparsd to fishery distributions, to investigate the hypothesis of variations in the ming
of stock migrations. '

Estimation of Parameters (page 79)
Sequential population analysis. The appropriateness of the severely dome-shaped partial recruitment pattern

imposed in the VPA was raised and STACFIS recommended that the effect of the dome-shaped partial
recruitment pattern be thoroughly investigated for Div. 4VWX silver hake.

American Plaice in Divisions 3L, 3N and 30

il)

Biological studies {page 84)

The results indicated that both juveniles and adults are rather sedentary with little indication of movements

beyond 30-50 naut. miles. STACFIS recommended that the data on American plaice fagging in Div. 3LNO be
examined in relation to distribution of fishing effort.

Research Recommendations (page 84)

STACFIS noted that sef positions from surveys would be helpful in comparing the results between surveys and
across years and recommended thal set Jocalions be mapped and presented wherever possible for surveys
of Div. 3LNO American plaice.

STACFIS recommended that error bars be presented with estimates of biomass and abundance from surveys
for Div. 3LNO American plaice to aid in the interpretation of interannual changes.

STACFIS noted that the abundance-at-age estimated from many of the survey series presented could be
analyzed togethar and recommended that for Div. 3LNO American plaice, multiplicative models be used to
estimate relalive year-ciass strength from the 3 main Canadian survey serigs.

STACHIS noted that there have been a number of changes in the depth range covered in the Canadian juvenile
survey series and recommended that abundance from the juvenile surveys for Div. B3LNO American plaice be
examined incorporating only the strata common to every year.

— T



223 RECOMMENDATIONS
American Plaice in Division 3M
i)  Research survey data {page 86)
The Russian survey series, started in 1983 was interrupted in 1994, but continued in 1995, However no data on
American plaice were available. STACFIS recommended that the 1995 data, and data on American plaice from
future Russian surveys in Div. 3M, be made availabie as soon as possible.
Witch Flounder in Divisions 3N and 30

d) Recommendations {page 89)

It was recommended that where ever possible the most up to dale calch-at-age data for witch flounder from
the surveys in Div. SNO be mads avaifable for the June 1997 Meeting.

Yellowtail Flounder in Divisions 3L, 3N and 30

c) Assessment Results (page 93)
It was noted that the stock recruitment relationship was preliminary and used age 7+ abundance as a proxy for
SSB. STACFIS recommended that a more detailed investigation of the stock-recruitment relationship for yvellowtar
flounder in Div. 3LNC be completed for the 1997 assessment.

Greenland Halibut in Subarea 0 and Divisions 1B-1F

e) Research Recommendations (pages 97 and 98)
Neither catch numbers-at-age, weights-at-age data nor CPUE data were available for Div. OB offshore for 1995,
and STACFIS recommended that these data shiould be presented at the Scientific Council Meermg indJurne 7997
in order to con!mue the time series already established.
The guestion of whether the Cumberiand Sound Greenland halibut stock contributes to the Subareas 0+1 stock
needs to be resclved. STACFIS recommended that the tagging program initiated in Curmberiand Sound in 1995
to ascertain whether adult Greenland halibut fish move into Davis Strait should be continued. The degree of
spawning activity should be examined at the same time.
The joint Greenland/Japan survey was cenducted for the last time in 1995, The survey will be continued with
another vessel by Greenland. STACFIS recommended that parallel trawiing between the Japanese and
Greenlandic vessels should be carried out in order to make it possible to extend the already established time

series for Greenland halibut in Subareas 0 and 1.

STACFIS recommended that the investigations of the by-catch of Greenland halibut in the shrimp fishery in
Subareas 0 and 1 should be continued.

Greenland Halibut in Division 1A
d) Research Recommendations (page 102)

STACFIS recommended that measures of effort from the commercial fishery be analvzed to obtain ostimates
of total mortality for Greeniand halibut in Div. 1A.

Roundnose Grenadier in Subareas 0 and 1
ii) Research survey data (page 108)
USSR anhd GDR conducted surveys ¢overing both Subareas in 1987, 1988 and 1980, and STACFIS

recommended that the biomass estimates for roundnose grenadier in Subareas 0+1 from the LISSR and GDR
surveys in 1987, 1988 and 1990 should be presented at the Jurie Mssting in 1997.
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Other Finfish in Subarea 1

ad)

Recommendations (page 114)

STACFIS recommended that the examination of the by-catch of Subarea 1 other finfish in the shrimp fishery be
continued.

STACFIS noted that time series of abundance and biomass indices of important by-catch species which could
be derived from the Greentand shrimp surveys and the Greenland-Japan groundfish surveys were not availatle
and recommended that ihese should be presented at the June Meeting in 1997 on 8 species by species, as
well as a length disegregated basis.

V. OTHER MATTERS

b)

Comparative Fishing Trial {page 116)
To resoive the high discrepancy between survey estimates from EU-Spain and Canada for several species,

STACFIS recommended that comparative fishing trials between EU-Spain and Canada take place in May 1997
while both countries are conducting their surveys in the Regulatory Area of Div. SNO,

APPENDIX lll. RESEARCH COORDINATION

Fisheries Statistics

i)

Acquisition of STATLANT 21A and 21B reported for recent years (page 119)

It was noted that the submission deadlines of May 15 (STATLANT 21A} and June 30 (STATLANT 21B) were
adopted into the Rules of Procedure for the Scientific Council and therefore part of the Convention. Accordingly,
STACREC recommended that the Sclentific Councii inform the General Council that submission of data has not
improved but in fact the situation has deteriorated, and emphasised that tha Scientific Council work is seriously
stifled by the lack of fishing data in time for the June Mesting.

Considerations on documentation of catches used in the assessment process (page 120)

STACREC recommended that a special note be appended lo the appropriate sections of all documents
reporting STATLANT data, indicating that users of the data should note that the actual calches for some
species/stocks may differ from those reported in the document.

With regard to previously published Statistical Bulletins, STACREC also recommended that a special note be
circulated to recipients of previous issues of the Statistical Bulletin indicating that the Scientific Council had in
some years used estimated catchses from other sources of data fo determine actual catch levels for stock
assessment purposes.

Preparation for CWP 17th Session, March 1997 (page 121)

With respect to national representation, STACREC at this meeting recommended that a representative from
Japan be requested to attend the mesting to represent the Scientific Council at the 17th Session of the CWP.

Biological Surveys

c)

Review of Stratification Schemes {page 129)

..., IN Order to provide an accurate position of headland references relative 1o Div. 3P (NAFC Handbook, 1996,
see text with respect to Subarea 3 cn pages 43-45), as described in SCR Doc. 96/55, Serial No. N2731,
STACREC recommended that the Scientific Council address the issue of revising NAFO Convention text in
Annex lif relative to Div. 3F as follows:

- define "Cape Ray" as 47°37.0' north 5P 18.(0 wast

- define "Cape North" as 47°02.0" north 60°25.0° west

- replace "Burgeo Island” with 47°30.7" north 57°43.2" west

- replace 46°50" north 58°50 west with 46°50.7° north 58°49.0° west.
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Other Matters

a)

Tagging Activities (page 131)

STACREC recommended that scientists undertaking any tagging activities inform the Secretariat in order that
the information may be widely circulated, and hence bstter returns may be obtained.

Other Business

i) List of Fishing Vessels (page 132)
The Secretariat reported that through discussions with ather NAFO Standing Committees and
representatives, there was not much -interest (in the List of Fishing Vessels publication). Based on this

response, STACREC recommended that the Secretariat discontinue the soliciting and publication of such
information, and discontinue the List of Fishing Vessels.

APPENDIX IV. PUBLICATIONS

Review of Scientific Publications Since June 1995

e

List of Fishing Vessels {page 134)

STACPUB recommended that the publication of the "List of Fishing Vessels" be discontinued.

Promotion and Distribution of Scientific Publications

b)

Distribution of Abstracts from Research Documents (page 135)

STACPUB discussed the uneven distribution of abstracts from research documents to literature databases,
particularly to ASFA. STACPUB recommended that abstracts of SCR Doc. and SCS Doc. be propagated to
ASFA through the national ASFA representative.

PART B

Scientific Council Annual Meeting, 7-13 September 1998

SCIENTIFIC COUNCIL

IV. RESEARCH COORDINATION

b)

Report of the Inter-Agency Consultation Relative to the CWP 17th Session (page 145)

The Council agreed with STACREC that it would be preferable for the NAFO Secretariat to create and maintain
an independent WWW site rather than participate in a collaborative effort with other agencies, and,
recommended that the Secretariat prepare a report on technical and financial considerations in creating and
maintaining a wekb site for statistical data, for consideration at the June 1997 Meeting of the Scientific Council.

Descriptions of Fishing Effort (page 146)

AY
The Council agreed that the current definition of fishing effort for gilinets (fixed) in NAFO STATLANT 21B forms
required change to reflect soak time and, accordingly, recommended that the definition of the fishing effort
measures for gilinets (fixed) be changed to read length of net expressed in 100 meter units multiplied by the
number of soak days per haul’,
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APPENDIX . FISHERY SCIENCE

Shrimp in Division 3M

. d)

Research Recommendations (page 166)
For shrimp in Div, 3M, it was recommended that:

- Asingle, catch and effort data set should be developed ta standardize the CPUE, addressing differences
in fisets, seasons, areas, depths, trawl types, etc.

- Catch in numbers and weight and by sex and/or age should be estimated by alf nations fishing shrimp in
Div. 3M. These criteria also apply to research survey data.

- A directed research survey for shrimp on Flemish Cap should be initiated with a primary goal of obtaining
a refiable recruitment index, given that the EU survey does not provide reliable estimatas of shrimp at age
2. The survey would also provide extensive data on the distribution and demography of the shrimp stock
throughout the area. Hydrographic information should be coilected, including data on currents, in
conjunction with the survey.

APPENDIX (lt. RESEARCH COORDINATION

Fisheries Statistics

c)

Reporting of Catches for Pandalus borealis (page 172)

STACREC recommended that statistical agencies report the catches by species, as follows: Pandalus borealis
{Northern prawn, PRA, code 632), or Pandalus montagus (Aesop shrimp, AES, code 633). In situations where
identification to the species laevel is unknowrn:, then Pandalus spp. (Pandalid shrimps, PAN, code 639) be used.

Others Matters

a)

Descriptions of Fishing Effort (page 173)

STACREC recommended that the definition of the fishing effort measure for gilinets (fixed) be changed to read
‘length of net expressed in 100 meter units muitiplied by the number of soak days per hauf'.
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Shrimp in Subareas 0 and 1

d)

Research Recommendations (page 189)

For shrimp in Div. OA énd Subarea .1, STACFIS recommended that for consideration at the Novernber 1997
Meeting of the Scientific Council, sampling of the commercial fishery be improved lo cover alf components of
the fishery by area and month.

Shrimp in Denmark Strait

d)

Research Recommendations {page 192)

For shrimp in the Denmark Strait, STACFIS recommended that the annual survey be expanded to cover the
whols distribution of shrimp in this area.
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