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PREFACE

This tenth issue of NAFO Scientific Council Reports containing reports
of Scientific Council Meetings held in 1989 is compiled in four sections:
Part A - Report of the Meeting of 7-21 June 1989 which addressed requests for
sclentific advice on fisheries management, Part B - Report of the Annual
Meeting of 11-15 September 1989 and the preceding Special Session held during
6-8 September 1989, The report of the Special Session on "Changes in Biomass,
Production and Species Composition of the Fish Populaticons in the Northwest
Atlantic Over the Last 30 Years, and Their Possible Causes” is included in the
report of the Annual Meeting, Part C - Brief summary cof the Meeting of the
Working Group on Progress in Age Determination of Pandalus, and Part D - the
agenda, List of Research and Summary Documents, List of Participants, and List
of Recommendations relevant to Part A and B.

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.

1 December 1989 Tissa Amaratunga
Assistant Executive Secretary
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REPORT OF SCIENTIFIC COUNCIL

June 1989 Meeting

I. PLENARY SESSIONS
Chairman: J. 5. Beckett : Rapporteurs: Various

The Sclentific Council met at the new location of the Secretariat at 192 Wyse Road,
Dartmouth, Nova Scotia, Canada, during 7-21 June 1989, to consider the various matters listed in
its provisicnal agenda.

The Executive Committee met briefly prior to the opening session of the Council, and the
provisional agenda {see PART D, this volume) and work plan were reviewed.

Representatives attended from Canada, Denmark (Greenland), European Economic Community
(EEC), Iceland and Japan, and observer from USA. The NAFO Executlve Secretary and Assistant
Executlve Secretary were in attendance,

The meeting was called to order at 1010 hr on 7 June 1989.

The Chairman welcomed everyone to Dartmouth and to the June 1989 Meeting of the Scientific
Council. The Assistant Executive Secretary was appointed rapporteur, as was the usual practice,

but functioned as the chief rapporteur in view of the contributions made to the report by various
representatives.

The Chairman brought te the attention of the Council members that the provisional agenda
contained Item II.4(e), as was requested by a Contracting Party {Fart D, Agenda I, Annex 4), with
the request that the Scientific Counecil provide advice on Cod in Div. 2J+3KL; under Article

VI.l.d of the Convention, on its own initiative. There was an expressed opposition ({Part D,
Agenda I, Annex 5) to the inclusion of that agenda item because the Fisheries Commission had not
requested the advice. A view was also expressed that any data on that stock would be of

sclentific interest to the Council.

The Chairman observed that a decision by vote was not possible at the present time because
there was no quorum. Further discussion cn that agenda item was postponed until sufficient proxy
votes were obtained by the Executive Secretary and/or the late arrival of representatives to make
up a guorum.

The Chairman then set out a plan of work, and drew the attention of the Council members
that nominations were required for the election of Scientific Council Cfficers, except for the
position of STACFIS Chairman, and that matter would be taken up on the final day of the meeting.

A decision was made that a first draft of the summary report be made available, if
possible on the day after each Sclentific Council session se that at a subsequent session the
draft could be approved.

The Executive Secretary informed the Council of the results of the vote-by-mail held for
the position of Chalrman of STACFIS. Following a request by one Centracting Party for details of
the vote, it was agreed that the information was obtainable from the Executive Secretary. The
Chairman, on behalf of the Council members, welcomed the new Chairman of STACFIS for the 2-year
term beginning September 1988, Meeting was adjourned at 1115 hr.

The Council met again at 0900 hr on 8 June 1989.

The Agenda Item II.4(e) was again open for an update and discussion. It was noted that
the communication from Canada dated 29 May 198% regarding the item (Part D, Agenda I, Annex 5}
had been circulated by the Secretariat and made avallable to the Council members.

The Chairman presented the voting procedures described in Article X, paragraph 2 and
explained the present shortcomings in the method by which the Executive Secretary should obtain
proxy votes of abstention. It was agreed that the Chairman in consultation with the Executive
Secretary would draft a resolution for consideration by the Council to rectify such inherent
delays in the future.

The Agenda Item X (OTHER MATTERS) was then addressed to consider STACFUB membership.

A letter of resignation had been received from S$. Kawahara (Japan). His contribution to
the work of STACPUB was recognized by the Council.

Although one nomination, that of A. Fréchet (Canada) was received, the Chairman proposed

that the appolntment to fill the vacancy be postponed to the next session. Meetlng was adjourned
at 0930 hr.

The Council met briefly at 1400 hr on 9 June 1989 to consider STACPUB membership. The
Chairman regquested further nominations and comments from neminees.
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A. Frechet informed the Council that it was not practical for him to accept his nemination
at the present time.

P. Kanneworff [Denmark [(Greenland}] was nominated and appointed te fill the vacancy.
]

The Chairman announced that the Council was likely to have a quorum by Monday (12 June)
afterncon and proposed that consideration of the agenda be scheduled for Tuesday (13 Junej 0900
hr. Drafts of the reports of the earlier Scientific Council sessions would alsc be reviewed at
that time. Meeting was adjourned at 1420 hr.

The Councll reconvened at 0900 hr on 14 June 1989,

Representatives attended from Canada, Cuba (12 June onward), Denmark (Greenland), EEC,
Iceland, Japan and USSR (12 June onward), and an observer from the USA. The Executive Secretary
had obtained a proxy vote of abstention from Norway.

Discusslon was resumed on Item II.d(e) ncting that all other items on the agenda bhad
already been adopted.

The opposition to that agenda item was reiterated while special reference was made to the
histery of the Fisheries Commission’s decision that only specific guestions regarding the Div.
2J+3KL cod stocks would be addressed to the Scientific Council. According to that view, only
those gquestions should be considered by the Scientific Council. However, 1t was pointed out that
the purpose of Article VI.1l{d) was for the Scientific Counecil to act as an independent body and
independently consider any item for its scientifie interest, and to present the information to

the Fisheries Commission, irrespective of the Fisheries Commission’s decision as to what they
might wish to do with it.

A view was then expressed that it might be difficult to answer the Fisheries Commission's
current guestions with regard to the resource in the Regulatcory Area without reference to the
full stock, and a scientifically valuable compromise would be tc consider a biclogical review of
the stock without making a full assessment that included a forecast. It was pointed out that
this was a stock complex and it was necessary to determine the basic information needs behind the
Commlission's questions. For that purpose, a broad interpretation of the Fisheries Commission's
questions (Agenda Item II.4(b)} would be a useful option for the Scientific Council.

The Council declined by majority vote the adoption of Agenda Item IT.4(e} to undertake an
assessment of the cod stock in Div. 2J+3KL as requested (Part D, Agenda I, Annex 4).

The Council considered the alternative proposal that the assessment of the stock be
reviewed but that no management advice be provided. It was noted by the Chairman that Article
VI.1.d of the Convention and Rule 4.3 of the Rules of Procedure refer to Lhe provision of
scientific advice and that without unanimous consent, which did not exist, there was therefore no
provision for adding this proposal te the Agenda. It was recognized, however, that should an
existing assessment be circulated as a Scientific Councll Research Document or Working Paper, it
could be reviewed under Agenda Item II.8. In view of the scientific interest in that stock, that
approach was encouraged but was refused on the grounds that three Canadian reports (twc CAFSAC
documents and an Independent Review of the State of the Northern Cod) were public documents and
available to participants.

During the discussion, an o¢pinion was expressed that reviews of the biological
characteristics of different stocks of the same species might be more appropriately handled in
special fora such as symposia.

The Chairman then presented draft reports of Council Sessions of the 7 and 8 June, for
consideration. Those were adopted with some modifications. The meeting was adjourned at 1100
kr.

The Council reconvened at 1030 hr on 20 June 1989.

When reviewing the 4th draft of the report of the Ccuncil session of 14 June 1989, one
representative, whe had been at that time prevented by the Chairman to express fully his opinion,
gsince the Chairman felt that he should not reiterate previous statements, was given a new
opportunity to guestion the Chairman’s decisicn abeut the reference to Article VvI.1l.d and Rule
4.3 and more specifically on the need for unanimity to consider the formulation of an agenda
jtem. That representative stated that he was not convinced that the Article vI.l.d or Rule 4.3
could prevent such action but he theought that Article X.2 about decision pertaining to the
organization of the Scientific Council’s work should apply there. He further suggested that, if
the wording of the Rules of Procedure were unclear, they should be amended in order to glive more
freedom of initiative to the Scientifiec Council.

Further to the discussion on 8§ June, the Chairman then presented a draft resclution to
change the implementaticn of the Rules of Procedure with respect to the method by which the
Executive Secretary should cbtain proxy veotes of abstenticn.

The resolution stated below (see Section V, Rules of Frocedure) was adopted by the
Council. The meeting was adjourned at 1100 hr.
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The concluding session of the Scientific Council was convened at 1045 hr on 21 June 1989.

The draft of the report from the Council meeting of 20 June was adopted. The Council then
addressed the various agenda items that had not been considered to date and the meeting was
adjourned at 1500 nr.

The reports of the Standing Committees, as reviewed and adopted on 21 June are appended as
follows: Appendix I, Report of Standing Committee on Fishery Science (STACFIS), Appendix II,
Report of Standing Committee on Research Coordination (STACREC), and Appendix III, Report of
Standing Committee on Publications ({STACPUB).

The adopted Agenda, the lists of research (SCR) and summary (3C5) documents, the list of

participants and list of recommendations are given in Part D of this volume Comeittee reports
and other matters considered by the Council follow in Sections II and VIII.

II. FISHERY SCIENCE (see STACFIS report, App. I)

1. General Fishery Trends

The Council noted that previslonal nominal catch data for 1988 were not available for EEC-
France (Metropolitan), France (St. Plerre and Miguelon) and Faroe Islands at the time of
the meeting. With the inclusion of 1988 STATLANT 21A data submitted from France (M) and
France (SP} and chartered vessel data from Farce Islands {(at the time of preparation of
this issue), the fcllowing general trends were noted. From provisional statistics for
1987 and 1988, the nominal catch of all fish and invertebrate species in the Northwest
Atlantic ({Subareas 0 to 6) decreased (1%) to 2.95 miilicn (metriec) tons in 1988 from 2.98
million tons in 1987 (see Appendix 1, Table 1l). For the same years the "groundfish" catch
decreased (5%) to 1.21 million teons from 1.27 million tons, the "pelagic fish" catch
decreased (1.3%) from 674,000 tons in 1987 to 665,000 tons in 1988, the "other finfish"
catch 1ncreased significantly (36%) to 188,000 tons from 138,000 tons and the
"invertebrates" catch decreased (1%) to 890,000 tons from 898,000 tons. With respect to
the nominal catches by subarea, increases were noted for Subarea 0 (from 2,000 tens in
1987 to 6,000 tons in 1988), Subarea 1 (from 107,000 tons in 1987 to 138,000 tons in
1988), Subarea 4 (from 767,000 tons in 1987 to 806,000 tons in 1988}, Subarea 5 (from
422,000 tons in 1987 to 425,000 tons in 1988) and decreases were recorded for Subarea 2
(from 112,000 tons in 1987 to 95,000 tens in 1988), Subarea 3 (from 690,000 tens in 1987
to 678,000 tons in 1988) and Subarea & {from 884,000 tons in 1987 to 803,000 tons in
1988).

2. Assessment of Finfish and Invertebrate Stocks

In adopting the report of STACFIS, the Council noted that tuning methods to calibrate
terminal F had been discussed by STACFIS. The Council noted that the scientific debate
over the numercus tuning methods remained very active, w1thout any method being identified
as necessarily better than a number cf others.

The Council noted that STACFIS had reviewed the status of certain stocks in Subareas 0 te
4, as reqguested by Canada, Denmark {Greenland) and the Fisheries Commission, and had
advised on catch levels corresponding to reference levels of varjous fishing mortality
according to the different requests. Management advice, based on the reference levels,
could not be provided for several stocks due to insufficient data. Details of the stock
assessments are given in the Report of STACFIS at Appendix I.

3, Response to Questions by the Fisheries Commission

The Council agreed with the suggestion by STACFIS that the Scientifiec Council advise the
Fisheries Commission that a more fruitful interaction would be prompted by framing
inquiries in the context of the problems which the Fisheries Commission would wish ta
resclve. Very specific guestions, as contained in item 3 of the Commission’s request for
advice (see Part D, Agenda I, Annex 1), would elicit very specific answers, which may well
be misleading in relation to the Commission’s problems unless the guestions were
accurately formulated. More importantly, they did not provide the Scientific Council
adeguate opportunity to bring forward advice relevant to the Commlssion’s problems which
might be ocutside the scope of these specific gquestions,

The Council neted that in accordance with the recommendation made by the Council in
September 1988, assessments were reported in the new format. The Council adopted the
Summary Sheets prepared by STACFIS for each assessment with modification as deemed
appropriate and endorsed the decision to use the sheets in the Sclentific Council report,

particularly for the purpose of presenting the assessments to the Fisheries Commission.
The Summary Sheets are given below.

The Touncil concurred with the information provided by STACFIS in response to the specific
questions posed by the Fisheries Commission with respect to Ced in Div. 2J, 3K and 3L, Cod
in Div. 3M and flounders in Div. 3L, 3N and 30, and those responses are provided along
with their respective Summary Sheets below.
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SUMMARY SHEET - Cod in Subarea 1

Yaar

1982 1983 1984 1985 198¢ 1987 1988 1989  Max Min Mean

Recommended TAC
Agreed TAC
Actual landings

Sp. stock biomass

Recruitment (age 3}

Mean F g,

Various options (see special comments)

62 62 68.5 28.3 12.5 12.5 53 90 90 12.5 49
55 58 30 15 5 19 61 61 5 35
60 53 30 20 26 22 49

67 11 12 4 15 500 100 20

0.62 1.16 0.93 €.55 0.27 0.40 G.64

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Porecast for 1989:

The increase since 1986 is caused by recruitment of the very strong 1984
year-class. Highest catch in 1962: 451,000 tons. ’

Stock estimate based on offshore trawl surveys (Fed. Rep. of Germany) and
Greenland inshere lengline surveys. Adjustment by catchability.

Estimated by SPA. The relative low fishing mortality in 1986 and 1987
caused by depleted stocks and restrictions on the fisheries.

1987-89 as estimated from trawl surveys (Fed. Rep. of Germany) and inshore
young-fish survey {Greenland). Values pricr to 1987 from SPA (SCR Doc.
89/69).

After record low level in the mid-1980s stock has increased by recruitment
of the very abundant 1984 year class. This will be followed by a moderate

1985 year=-class but thereafter very small year-classes of 1986-87 {probably
also 1988).

It is likely that the TAC of 90,000 tons will be fished, implying an P of
0.252.

Option Basls

Predicted catch (1990) Predicted SSB (1.1.1991)

Fo, = 0.334 112 {000 tons) 263
Fgg = 0.252 88 285
Frax = 9.679 196 187
Recommendation: Exploitation of a level ¢f F

Special Comments:

max ©F setting TAC significantly abeve 100,000
tons annually reduces the increase in S$SB considerable due to initial high
catches.

Since 1982, no specific TAC has been advised, but a number o¢f management
options have been given. Low catch levels were advised for 1987 and 1988
to let the 1984 year-class grow up before exploiting it. For the years
1982-84 low catch levels were advised in order neot to reduce spawning stock
further.
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Response to Specific Request From the Fisherles Commission on: Cod in Divisions 2J, 3K and
3L (NAFQ SCR Doc. 89%/05, 34)

The Scientific Councll was regquested to: contlnue to provide information, if availakle, on
the stock separation in Div., 2J+3KL and the proportien of the biomass of the cod stock in
Div. 3L in the Regulatory Area and a projection If possible of the proportion likely to be
available in the Regulatory Area in future years. Information ls also requested on the age
compoesition of that portion of the stock occurring in the Requlatory Area.

A comprehensive review of studies on discriminaticn of the various stock components of cod
in Div. 2J+3KL was presented at the 1986 annual meeting (NAFO $ci. Ceun. Rep. 1986, pages
121-124). Information on genetic variation, migrations, meristics, infestation by
parasites, growth rates, ages and lengths at maturity and spawning time were discussed. It
was reported at the 1986 meeting, that there was evidence from tagging, of a complex of
spawning components. The adjacent groups of those overlap broadly in thelr distributions,
particularly in coastal areas in summer. Biochemical, parasitolegical and meristic studies
all indicated close similarities among cod in Subarea 2 and Biv. 3K, but those and also
the tagging studies indicated that ced in Div. 3L were a more heterogeneous group. It was
also repeorted that, clearly, some of the cod occurring in Div. 3L, particularly those
occurring in deep areas of eastern Div. 3L, were simllar to those in more northern areas.
However, cod on the northern slopes of the Grand Bank, especially In shallower water,
showed affinities with those of Div. 3NO, From the point of view of assessing the stock in
Div. 2J+3KL, in spite of scme evidence for genetic subdivisions, the cod of Div. 2J, 3K
and 3L were intermingled to a significant degree, especially inshore during the feeding
seasen. It was noted that the pattern and degree of intermingling might vary, depending on
environmental conditions such as ice coverage and water temperature, No new information on
that topic was presently available and the conclusions remain unchanged. It was noted that
while the data on stock structure of cod in Div. 2J and Subarea 3 was considerable,
further analyses were continuing, for example, the results of substantial tagging
programs. The ongoing analyses might provide insight as toc whether smaller management

units might be no more prone to mixing of fish with other management areas, than were the
present management units.

Te update estimates of the proportion of the blomass of cod in Div. 3L in the Regulatory
Area, results from recent Canadian RV surveys in Div. 3L conducted during spring and
autumn were added to previously analyzed data sets. The proportion of cod bicmass in the
Regulatcory Area in Div. 3L relative tc the biomass in the surveyed area in that Division
ranged from 0.4 to 6.1% (average = 2.8%) during spring and 0.5 to 7.7% (average = 2.9%)
during autumn. During winter, surveys conducted by Canada only in 1985 and 1986 suggested

that about 25% of the Div. 3L ccd biomass occurred in the Regulatory Area during that time
of year.

Results of surveys conducted by the USSR since 1977 during spring indicated that the
propertien of the Div. 3L biomass that occurred in the Regulatory Area ranged from 1% to
l16% and averaged abocut 6.7%,

Data from autumn surveys conducted since 1981 in Div. 2J, 3K and 3L by Canada indicated
the proportion of cod biomass in the Regulatory Area in Div. 3L relative to the biocmass of
the entire surveyed area in Div. 2J+3KL ranged from 0.1 to 1.5% {average 0.8%). The
average divisional propertion of biomass derived from those surveys was about 40% for Div.
2J and 30% for each of Div. 3K and 3L. With the assumption that the relative distributions
among divisions in autumn was similar te that of other times during the year, the
previocusly reported conclusion that "the proportiocn of the entire Div. 2J+3KL cod biomass
estimated to occur in the Regulatory Area is less than 10% in winter and less than 5%, on
average, throughout the year" remained unchanged.

Results from both Canadian and Soviet surveys suggested no annual trends in the proportion
of the Div. 3L cod biomass that occurred in the Regulatory Area and it might be reasonable
to assume that proportions expected to cccur be about the same as those observed.

Age compesitiens derived from Canadian surveys conducted in Div. 3L during spring and
autumn for 1986-88 and during winter for 1985-86 were examined. Results frem spring and
autumn surveys, when only a small portion of the Div. 3L cod blomass occurred cutside the
Canadian 200-mile zone, indicated that a proporticnately larger number of younger fish
occurred in the Regulatory Area than in the entire division. During winter, when the
maximum proportion of the Div., 3L biomass cccurs in the Regulatory Area, age compositions
for all of Div. 3L and that portion outside the Canadian zone were approximately the same.

Percent age compositions of cod in Div. 2J+3KL as a whole derived from autumn surveys
conducted by Canada were similar to Div, 3L percent age compesitions also derived from
autumn surveys. The mest abundant year-class in the 1988 surveys in Div. 3L (spring and
autumn) and the whole of Div. 2J+3KL {(autumn) was that of 1982 {age 6}). In contrast the
most abundant year-classes in 1988 estimated in the Regulatory Area in Div., 3L were that
of 1985 {age 3) for spring surveys and 1986 (age 2) for autumn surveys.
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SUMMARY SHEET - Cod in Division 3M ’

Year 1982 1983 1984 1985 1986 1987 1988 1989 Max Min Mean

Recommended TAC? - 0 0 0 0 0 0 0 e 0 0
(000 tons)

Agreed TAC® 12.4 12.4 13 13 13 13 0 0 40 0 16

Actual landings® 13 10 13 14 15 8 1 33 1 16

5p. stock biomass
Recruitment [age
Mean F

No estimates available
No estimates available

No estimates available

max, min and mean calculated since 1983,

wax, min and mean calculated since 1977.
° no recommended TAC for 1982.

Catches:

Data and Assessment:

Fishing Mortality:

Rec¢rultment:

State of Stock:

Forecast for 1890:

Catches ranged from 22,000 to 33,000 tons in the late-1970s, have been
stable and averaged 12,000 tons for 1980-87 with a catch of 370 tons
reported for 1988.

Surveys conducted by the USSR since 1977 indicated that biomass and
abundance had declined steadily since the early-1980s.

Currently not known.

Some indications from research vessels that the 1986 year-class may be
strong.

stock size cannot be precisely determined, but research vessel survey
results indicate that total stock biomass is declining and spawning stock
biomass is at a low level.

Cpticn Basis

Predicted catch {1990} Predicted sSB (1.1.1991}

Recommendation:

Special Comments:

The moratorium on fishing for cod on the Flemish Cap should continue to
allow the stock to rebuild.

Response Lo specific questions posed by the Fisheries Commission follows.
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Cod in Division 3M

The Scientific Council was asked to: advise on the levels of unavoidable by-catch of cod
in directed fisheries for redfish and American plaice. -The Commission asked alse for
comments on: the appropriateness of establishing a minimum target level for the spawning
biomass, and to provide advice on options for establishing such a level.

During 1988 the entire reported catch of cod (570 tons) taken on the Flemish Cap, was by-
catch in redfish and flatfish plaice fisheries. A total of 429 tons was taken by EEC-
Portugal, the USSR and Japan as by-catch in redfish directed fisheries while an additional
141 tons was taken by EEC-Spain as by-catch in the flatfish fishery. By-catch rates of cod
in the redfish fisheries were: EEC-Portugal - 5.9%, the USSR - 0.3%, and Japan - 0.2% with
a total by-catch rate for cod of 2.1%. The by-catch rate by EEC-Spain in the American
plaice fishery was 8.8%. It was possible that those by-catch rates would increase as the

biomass of cod in Div. 3M increased mainly frem the growth of the relatively strong 1986
year-class,

Ne information has been provided on discarding,

The raticnale for establishing a target spawning biomass was to maintaln a stock size that
would support a viable fishery without endangering the stock. It would assume that there
was some relationship between spawning stock and resultant levels of recruitment. There
was presently no documentation to indicate that a stock-recruit relationship existed for
Div. 3M cod. Analyses have shown, that since the late-1950s, the average total stock
bicmass as well as the spawning stock biomass were highest in the mid-1960s but declined
thereafter and have remained at low levels. Poor recruitment has occurred when spawning
stock was large (e.g. 1964 year-class) while good recruitment (e.g. 1973 year-class) was
produced from low spawning stock levels. While stock-recruit relationships have not been
established for most cod stocks it has been shown that the preobability of poor recruitment
is less when spawning stock is high.

Sclentific advice, since the early-1980s for the stock had been that no directed fishery
should be allowed, to protect the remaining spawning stock and tec reduce the loss in
yleld-per~recruit resulting from fishing incoming year-classes at early ages. The average
biomass {age 3+) from 1960 to 19%65 was estimated at about 200,000 tons and the spawning
biomass (age 6+)} about 65,000 tons. Stock biomass subsequently declined to low levels by
the mid-1970s and have remained low to the present. Sequential population analyses had not
been possible in recent years because of insufficient data, however, bicmass estimates
frem research surveys had indicated that the stock was low. In 1986 the age 3+ biomass was
estimated at 30,000-35,000 tons with a spawning biomass at about 10,000 tons.

TACs for the stock from 1984 to 1987 were based oh a management strategy of the Fisheries
Commission (NAFO FC Doc. 83/I1X/4, revised), namely that “the TAC will not be increased
beyond 12,965 metrie tons until the Scientific Council advises that the age 3+ mean
biomass has reached a level approximately egual tc ope-half the mean age 3+ equilibrium
biomass associated with fishing at F,, and assuming long-term average recruitment

levels". The estimate for cne-half the mean age 3+ equilibrivm bicmass was estimated at
85,000 tons.

Target spawning biomass levels had not been included in past advice and data currently
avallable did not provide a basis for establishing a reference target level. Survey data
in 1988 indicated that the current total biomass was in the range of 10,000 to 30,000 tons
with the age 3+ biomass much lower than that level. It is expected that the bicmass would
increase in 1989 with the growth of the relatively strong 1986 year-class. The spawning
stock estimated from 1988 surveys would be low because the stock was mainly comprised of
cod aged 2 and 3 years.

In principle a target spawning stock biomass, as an indicator of stock status, is an
appropriate management strategy. With the data currently available, the appropriate target
for Div. 3M cod cannot be evaluated, but it was clear that any target should be much
larger than the current spawning stock size. For this stock, spawning biomass was defined
as knife-edged at age 6 years, however, STACFIS recommended that available maturity data
be analyzed for the next assessment.
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SUMMARY SHEET - Cod in Divisions 3N and 30

Source of Information:

Year 1982 1983 1984 1985 1986 1987 1988 1989 Max!  Min! Mean!
Recommended TRC Same as agreed - - -
(*000 tons)

Agreed TAC 17t 1t 26 33 33 33 40 25 33 15 27
Actual landings 32 20 28 28 51 30 43 - 51 15 33
Sp. stock bicmass 97 101 105 - 108 11¢ 119 a7 96! 119 18 79
Recruitment (age 3) 23 35 51 47 10 10 33 - 51 10 30
Mean F 0.25 D0.20 0.24 0.30 0.30 0.27 0.3¢ - 0.62 0.16 0.29
! over 1977-88 period. Weights in ‘000 tons

? Excludes expected catches by Spain. Recruitment in millions
Catches:; Catches declined from a peak of 225,000 tons in 1967 to a low of 15,000

tons in 1978. The maximum catch since 1974 occurred during 1986 (51,000
tons) but were lower in 1988 at 43,000 tens.

Data and Assessment: Analytical assessment of catch-at-age data using Canadian and USSR survey
indices in a formulation of the adaptive framework.

Fishing Mortality: Fully recruited F ranged from .17 to .36 for the 1978-88 period, with the
estimate of C.36 occurring in 1988.

Recruitment: The 1983 year-class at age 3 in 1986 estimated from ADAPT to be about 10
millien fish. The Canadian RV indicated that the 1984 year-class was about
the same size. These two year-classes are about one-half the next lowest
year-classes observed in the 1959-88 period.

State of Stock: The mean 3+ biomass increased from 45,000 tons in 1976 to 190,000 tons in
1986 and subsequently declined to about 126,000 tons 1n 1988. The major
reason for the decline is the size of the weak 1983 and 1984 year-classes.

Forecast for 1989: Catch 1989 is the TAC of 25,000 tons (F = 0.23).

Option Rasis Predicted catch (1390) Predicted $SB (1.1.1991)
F,,= 0.15 ' 18,600 106,600

Fgg = 0.36 40,700 87,500

Frax = 0.25 29,600 97,000
Recommendation:

Special Comments:
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SUMMARY SEEET - Redfish in Subarea 1

Min Mean

Year 1982 1983 - 1984 1885 1986 1987 1988 1989 Max
Recommended TAC No TAC
£/ 000 tons)
Agreed TAC
Actual landings 8 1 6 4 5 1! 3 8 1 5

5p. stock biomass

Recruitment (age
Mean F

___________________________________________________________________________ -

No estimates
No estimates

No estimates

Low catch due to closure of the cod fishery.

2

Catches:

Data and Assessment:

Provisional data.

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1990:

Mainly by-catches of 5. marinus in the cod fishery, peak catch in 1979:
9,000 tons.

Stratified-random bottom-trawl surveys since 1982,

No estimates

No direct estimates but biomass and abundance estimates of juvenile redfish
from surveys on nursery grounds.

Recent catches are only a small propertion of the redfish biomass as
estimated by survey. Furthermore, the surveys are limited to the area of
cod distribution which is only part of the area of distribution of redfish.

Option Basis

Predicted catch {1990) Predicted SSB (1.1.1991)

e
[

Recommendation:

Special Comments:

The removal of large amounts of juvenile redfish by the shrimp fishery may
adversely affect redfish recruitment.
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SUMMARY SHEET - Redfish in Division 3M

Year 1982 1983 1984 1985 1486 1987 1988 1989 Max Min Mean
Recommended TAC 20 20 20 20 20 20 20 20 200 20 20
(*000 tons) :
Agreed TAC 20 20 20 20 20 20 20 20 20 20 20
Actual landings 13 20 20 20 29 44 23 44 15 24

Sp. steock biomass
Recruitment (age )

Mean F

No information available,

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1990:

Between 14,000 tons and 44,000 tons since 1977. Have averaged 20,000 tons
from 1983-85. Increased landings in 1986 and 1987 mostly due to the EEC
{primarily Portugal). The reduction from 1987 to 1988 was the result of a
diversion of effert to other fisheries.

Catch-at-age data available, but SPA is not possible because the serles is
too short to enable calibratien. Catch rates show no trend but may not be
reflective of stock status. Research data show large fluctuation.

No estimates available.

No estimates available.

Not possible te evaluate due to large variability around indices of
abundance.

Option Basls Predicted catech (1990) Predicted 35B (1.1.1991)
Foa=

Fgg = No information available

leK =

Recommendation: Higher TAC may be warranted but should be set well below levels of 50,000

Special Comments:

and 85,000 tons corresponding teo reference Fyp, and F,, exploitation of the
1988 USSR survey biomass estimate.

Due to the longevity of redfish and relatively young age of the stronhg
early-1980s year-classes, their total potential yield will not seriously be
affected by adopting teo low a TAC for 1930 should the survey results be
confirmed in the future.
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SUMMARY SHEET - Redfish in Divisions 3LN

Year

1982 1983 1984 1985 1986 1987 1988 1989 Max Min Mean

Recommended TAC
(000 tons)

Agreed TAC
Actual landings

Sp., stock biomass

Recruitment {age
Mean F

25 25 25 25 25 25 25 25 25 25 25
25 25 25 25 25 25 25 25 25 25 2%
22 20 15 21 43 71 34 715 32

No information available

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of stock:

Forecast for 1990:

Prior to 1985, averaged about 20,000 tons. The in¢reased landings in
recent years are related to increased effort in both divisions.

Catch-at-age data available, but SPA is pot possible because the series is
not yet long encugh to enable calibration. Catch rates in both divisions
show no trend with time but this may not be indicative of stock status.

General production analyses are not possible because of the lack of trends
in these data. Yield-per-recruit analyses done.

No estimate available.
No estimate available.

Not possible to evaluate except in very general terms. Is sign of
recruitment from the early-1980s in Div. 3N but not Div. 3L. Research

survey results from the USSR suggest a decline in biomass of 50-70% from
1983 to 1988.

Optien Basis

Predicted catch {1990) Predicted $SB (1.1.1991)

Fou =

Fga = Ne information avajilable
FMK =

Recommendation: TAC for 1980 ke 25,000 tons.

Special Comments:

General production analyses conducted in the past, yield-per-recruit
analyses examined this year, and reference exploitation of the total
trawling and accustic biomass estimate from the 1988 USSR survey all
indicate a yield of about 25,000 tons (with the exception of the F,,
estimate from the 1988 survey (38,000 tons)).
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SUMMARY SHEET - Silver Hake in Divisions 4VWX

Year

1982 1984 1985

. 1983 198¢ 1587 1988 1989 Max Min- Mean
Recommended TAC 5 80 100 100 100 100 167 235 235 75 120
Agreed TAC 60 80 100 100 160 100 120 135 135 80 102
actual landings 60 36 74 75 g3t 62! 74t 83 36 58

Sp. stock biomass
Recruitment {age )

Mean F

! preliminary ’

Catches:

Data and Assessment:

Fishing Mortality:

Recruyitment:

State of Stack:

Forecast for 1990:

1988 catch of 74,000 tons was reduced slightly from a peak of 83,000 tons
in 1986.

No analytical assessment was possible due to a lack of confidence in the
results of calibrations using abundance indices from RV and standardized
CPUE.

Unable to determine.

Recruitment prospects for the 1986 (juvenile RV surveyj, 1387 and 1988

{July RV survey) year-classes are moderately good.

Unable to determine due to lack of confidence in the results of

calibrations using abundance indices.

Cption Basis

Predicted catch (1990} Predicted $58 (1.1.1991)

Recommendation:

Special Comments:

Workshop on silver hake assessment data and analysis recommended as a

prerequisite to new assessments.
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SUMMARY SHEET - American Plaice in Division 3M

Year 1982 1983 1984 1985 1986 1987 1988 1989 Hax Min Mean
Recommended TAC 2 2 2 2 2 2 2 2 2 2 2
{000 tons)
Agreed TAC Same as recommended
Actual landings 1.1 .9 1.3 1.7 .8 5.6 2.8 5,6 1,1 2.6

A e -

Sp. stock biomass

Recruitment (age )

Mean F

No information available

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1989:

Ranged 600 and 1900 tons from 1974-85, then increased in 1986-87 as
additional effort was directed on this stock. Catch declined in 1988, due
to a reduction in fishing effort cavsed by a moratorium on cod fishing in
Div. 3M.

No analytical assessment. Commerclial data is
Information from USSR surveys (1983-88)
evaluate stork status.

scarce 1in most years.
and EEC survey (1988) used to

No information availakle

Ne information available

Appears to be relatively stable around 10,000 tons as measured by USSR
surveys, and the 1988 EEC survey.

2,000 ton TAC advised.

Option Basis

Predicted catch (1990} Predicted SSB (1.1.1991)

Ne informatien available

Recommendation:

Special Comments:

2,000 tons approximates the F,, level.

Yield-per-recruit analysis used for American plaice in Div. 3LNO was
assumed for this Div, 3M stock.
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SUMMARY SHEET - Amerlcan Plalce in Divisions 3L, 3N and 3C

Scurce of Information:

Year 1982 1983 1984 1985 1986

1987 1988 1989 Max Min Mean

Recommended TAC 55 55 35 49 535 48 28 30.3 55 28 4e6.9
{000 tons})

Agreed TAC 55 55 55 49 55 48 40 30.3 55 30.3 48.4
Actual landings 51 39 39 54 61 53 38 61 38 47,9
5p. stock blomass(9+) 140 137 130 149 148 129 113 150 113 138
Recruitment {age ) 210 199 171 185 210 213 2182 218 171 201
Mean F(9+wtd) . 40 .24 .28 .36 .40 .38 31 40 28 34

Effective TAC was 33,585 tons.

2 GM, 1974-87

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1989:

(2}

Were highest in the late-1960s, with a peak of 94,000 tons in 1967.
relatively stable in the 1970s around 50,000 tons.
occurred throughout most fleets in the fishery.

Were
Decline in 1988 catch

Analytical assessment of catch at
Canadian CPUE and RV survey data.

age using Adaptive framework with

Weighted 94F increased from about 0.22 in 1977-80 te 0.35-0.40 in 1985-87,
then declined to about ,31 in 1988.

Relatively stable, although the year classes
slightly stronger than the preceding few.

of the early-1980s appear

similar to that of
from 1983-86, but

Fully recruited {age 12+) population is at a low level,
the mid-1970s. 8+ population was relatively stable
declined by about 12% in 1987 and 8% in 1988.

(A) TAC of 30,300 tons, from 1988 F,, (0.26) projection.
{B) Assuming 1989 catch = 40,000 tons.

Option Basis

Predicted catch (1990) Predicted SSB (1.1.1991)

F,,.= 0.26 24.9 152.3

Fag = .50 44.4 134.5

P = NA' - -

(B)

Option Basis Predicted catch (1990} Predicted 85B (1.1.1991)
F,,= 0.26 23.1 145

Fgg = .50 41.4 128

Frax = NA - -

1 nNot appropriate for this stock.

Recommendation:

Special Comments: Fishing pattern and mean weights observed in most recent years differ

somewhat from long-term means, and yleld-per-recruit should

therefore be reviewed at the June 1990 Meeting.

analysis

Response to specific request from the Fisheries Commission follows.
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Flounders in Divisions 3L, 3N and 30

With respect to flounders in Div. 3LND, the Scientific Council was requested to: provi#e
advice on the impact of recent increased catches of American plaice and yellowtail
flounder from areas described by the Council in its 1988 report as being nursery areas for
these species,

Advice should also be provided on management opticns that would reduce the extent of the
impact on the potential yield if it is concluded that the changes in catch distribution
are reduecing the potential yield.

Cétches of yellowtail flounder {ages 1-4) in the juvenile surveys continue toc be greatest
in the Tail of the Bank with a major portion taken in the Regulatory Area of Div. 3N.

Historically age 4 on average {1968-87) contributed 2.3% (by number) to the commercial
catch., In 1988, 25.6% of the catch overall was age 4, About 45% of the catch numbers in
the Regulatory Area was age 4.

Fish at age 3 have seldom occurred in the catch matrix, However, in 1988 they comprised
11.1% of the catch numbers in the Regulatery Area.

Fish at age 5 c¢omprised 27.7% of catch numbers in the Regulatory Area. Age 5 fish
comprised 2.8% in the Canadian zone.

In 1988, Canada removed 19.5 million fish for a catch of 10,544 tons. In the Regulatory
Area, EEC-Spain removed 24.0 million fish or 23% more than Canada for a catch of 3,205
tons or 70% less than Canada. The average weight of yellowtall flounder in the Spanish
catch was about cne-fourth of the weight of.a yellowtail flounder in the Canadian catch.

The 1984 and 1985 year-classes were predicted to be relatively strong. However,
considering recent removals in the Regqulatory Area, these have already been under heavy

fishing pressure. Should this continue, the potential yield to the fishery will have been
drastically reduced.

The spawning stock is now at the lowest observed level since 1970. Should fishing pressure

continue at present levels on young fish, potential recruitment to the spawning stock
could be seriocusly jecpardized,.

Surveys for juvenile American plaice show that a high proportion of young American plaice
were found in the Regulatory Area of Div. 3NO. Little information was available on the
distribution of juvenile American plaice in the Regulatory Area of Div. 3L.

With the recent increase in American plaice catches by some fleets in the Regulatory Area
in Div. 3NO0 there has been a shift in the age compasition of the catch towards younger
fish. In 1986-88, ages B and younger contributed 31% on average to the catch numbers from
the stock compared to 13% on average from 1981-85.

The youngest age in the Spanish catch in 1988 was 3 year olds, compared with 6 year olds
in the Canadian catch. The mean weight of an American plaice in the Spanish catch in 1988
was 0.56 kg compared to 0.71 kg in the Canadian catch.

The 1985 year-class appeared to be relatively strong from the Canadian juvenile surveys,
However, in Div, 3N, most of that year-class was still found outside the 200-mile limit,
and had already shown up in commercial catches in the Requlatory Area. Its contribution to
the population {and fishery) in subsegquent years would depend on the level of the fishery
in the Regulatory Area on that year-class in 1989-91., The potential exists for a

substantial reduction in yleld-per-recruit if catches of this year-class are high in 1989-
91.

The population size of the stock is currently as low as it has been in the past 15 years.
This is particularly so for Div. 3N and 30. The adult {or spawning stock) biomass is also
at a relatively low level. Apart from the obvious benefits in yield-per-recruit, there

should be a benefit in allowing a higher proportion of the reecruiting year-classes to
enter the spawning stock.

STACFIS noted that there were considerable data available from fall surveys on the
distribution of juvenile American plaice and yellowtail flounder in Div. 3NC, ineluding
the Regulatory Area. In order to advise on management options such as closed areas or
seascns to protect these nursery areas, STACFIS recommended that a detailed analysis of

these data be made, in conjunction with information on distribution of flounders in the
commercial fishery.

STACFIS noted that meost of the reported fishing activity by Contracting Parties in the
Regulatory Area was by EEC (Spain and Portugal} and that most of the juvenile American
plaice and yellowtail flounder appeared to be in that area. STACFIS therefure noted that
information on the location of fishing effort on flounders in the Regulatory Area, on as
fine a scale as possible. should be_made_availahle_ta_farildtata_tha—_analueia
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SUMMARY SHEET - Witch Flounder in Divisions 3N and 30

Year

1982 1983 1984 1985 1986 1987 1988 1989 Max  Min Mean

Recommended TAC
{*000 tons)

Bhgreed TAC
Actual landings

Sp. stock biomass
Recruitment (age )

Mean F

5 5 5 5 5 5 5 5 3 5 5
5 5 3 5 5 5 5 5 5 5 3
4 3 9 9 8 6 3 9 6

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1930:

From 1970-84 catches ranged from 2,400 tons in 1980, 1981 to 9,200 tons in
1972. Since 1985 have exceeded the TAC by large margins.

Canadian catch rates in Div. 30 have declined since 1985 to level in 1988
near the lowest seen (1972} although based on few data. USSR survey
biomass estimates were highly variable.

Unknown

Unknown

Stock size cannot be firmly established, however, 1t is likely to be
declining in recent years.

Data insufficient to firmly advise any change in TAC.

Option Basis

Predicted catch (19%Q) Predicted 55B {1.1.1991)

Recommendatien:

Special Comments:
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SUMMARY SHEET - Yellowtail Flounder in Divisions 3L, 3N and 30

Source of Information:

Year

1982 1983 1884 1985 1986 1987 1988 1989 Max Min Mean

Recommended TAC
{*000 tons)

hgreed TAC
Actual landings

Sp. stock biomass

Recruitment {age }

Mean F

23 15 17 15 15 15 15 5 23 5 15.5

Same as recommended

No information available

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1989:

Peaked in 1972 at 39,000 tons, declined rapidly, and stabilized at 10-
15,000 tons for most cf 1970s and early-1980s, Were about double the TAC
in 1385-86 as effort lncreased in the Regulatory Area in Div, 3N.

No analytical assessment possible. Data from Canadian catch rates, and
Canadian - and USSR surveys indicated a sharp decline in abundance from 1985
to 1989. )

Unknown

1984 and 1985 year-classes are stronger than the three preceding, which
Canadian surveys show to be the lowest from 1968-85.

Population of ages 6-8 in 1989 is the lowest in the 18 year series of
Canadjian surveys. Success of fishery in 1990-91 will likely depend on
strength of 1984 and 1985 year-classes.

5,000 ten TAC advised for entire stock.

Option Basis Predicted catch {1990) Predicted $5B (1.1.1991)
Fou =

Fgg = No information available

Frax =

Recommendation: 5,000 ton TAC advised for 1990

Special Comments:

The Regulatory Area in Div. 3N contains a nursery area for yellowtail, with
as much as 90% of some year-classes present in this area at younger ages.

Response to specific request from the Fisheries Commission 1s given in
conjunction with the response to American plaice in Div. 3L, 3N and 3C (see
pages 24 and 25).
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SUMMARY SHEET - Greenland Halibut in Subareas 0 and 1

Year 1982 1983 1984 1985 1986 1887 1988 1989 Max Min Mean
Recommended TAC 25 25 25 25 25 25 25 25 25 25 25
(000 tons) '
Agreed TAC
Actual landings 5 4 7 9 9 10 12 4 12 8

Sp. stock biomass

Recruitment (age )
Mean F

No information available

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1990:

Most have been taken in the inshore fishery. The increased landings were
mainly associated with the fishery expanding northward.

Results from two bottom-trawl surveys. No analytical assessment.

The inshore component seems to ke fully exploited while the expleoitaticn
level of the offshore component is very low.

Option Basis

Predicted catch (1990) Predicted SSB (1.1.1991)

0.1

a8

=Moo

max}

Recommendation:

Special Comments:

See recommendation for Greenland halibut Subarea 2 and Div. 3K and 3L.

Stock identification study currently in progress.
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SUMMARY SHEET - Greenland Halibut in Subarea 2 and Divisions 3K and 3L

Source of Information:

Tear

1982 1983 1984 1985 13986 1987 1988 1989 Max Min Mean

Recommended TAC 53 55 55 15 100 100 100 100 100 55 75
{f000 tons)

Agreed TAC 55 55 55 15 100 100 100 100 100 55 75

Actual landings 26 28 25 19 16 27 18 16 28 23

Sp. stock biomass
Recrultment (age )
Mean F

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 19%0:

Peaked at 38,500 tons in 1978 and declined to an average of 20,000 tons
since 1985,

No analytical assessment due to incomplete survey coverage.

Unknown

The 1984-86 year-classes appeared to be relatively goed with the 1985 year-

class apparently strong. Only the 1984 year-class would likely contribute
significantly to the 1990 fishery.

Stock biomass estimated in 1987 and 1988 to be about half that estimated in
1984 on which the TAC of 100,000 tons was recommended for 1986.

A TAC of 50,000 tons would approximate fishing at F,.

Cption Basis

Predicted catch (1980) Predicted SSE (1.1.1991)

N/A

Recommendation:

Special Comments:

STACFIS recommended that attempts at an analytical assessment of that

portion of the stock covered by the fishery and the surveys be considered
for review at the June 1890 Meeting.

STACFIS further recommended that censideration be given to the biological
and practical implications of combining Subareas 0, 1 and 2 and Divisions
3KL for stock assessment purpeses when considering Greenland halibut.




Source of Information
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SUMMARY SHEET - Roundnose Grenadier in Subareas 0 and 1

Year 1982 1983 1984 1985 1986 1987 1988 1989 Max Min Mean
Recommended TAC 8 8 8 8 8 8 8 g 8 8 8
{000 tons)
Agreed TAC 8 8 8 8 8 8 8 8 8 8 8
Actual landings 0.09 0.07 0.05 0.0e6 0.09 0.32 0.12 0.32 0.05 0.11

5p. stock biomass
Recruitment (age )

Mean F

No information available

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

state of Stock:

Forecast for 19%90:

since about 1980, landings have been conly as by-catch in the Greenland
Halibut fishery.

No catch-at-age data available and nc catch and effort data available for
the recent period. Assessment was not possible at present.

" No estimate available.

No estimate available,

Mot possible to evaluate. Research surveys by Japan and Greenland In 1587
and 1988 resulted in biomass estimates about 45,000 tons.

Option Basis

Predicted catch (1990) Predicted S3B {1.1.1991)

Foa =

Fag = No information available
Fmax =

Recommendation: TAC for 1990 remain at 8,000 tons.

Special Comments:
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SUMMARY SHEET - Roundnose Grenadier in Subareas 2 and 3

Source of Informaticn:

Year ¢ 1982 1383 1584 1985 1986 1987 1988 1989 Max Min Mean
Recommended TAC 27 11 11 11 11 11 11 11 27 11 11
{000 tons)
Agreed TAC 27 11 11 11 11 11 11 11 27 11 11
Actual landings 4 4 4 5 7 8 & 8 4 &

5p. stog¢k blomass

Recruitment (age } No information available

Mean F

Catches: Below 10,000 tons since 1978, Landings increased somewhat in recent yvears.
Data and Assessment: No catch-at-age data available. Catch and effort data did not suggest any

trends in catch rates in recent years. General production analysis was not
possible because of positive slopes between catch rate and effort.

Fishing Mortality: No estimates available.
Recruitment: No estimates available.
State of Stock: Not possible to evaluate. Catch rates have been stable in recent years

with catches averaging about 6,000 tons.

Forecast for 1990:

Option Basis Predicted catch (1990} Predicted SSB (1.1.1991)
Foa =

Fyg = No infermation available

anx =

Recommendation: TAC for 1990 remain at 11,000 tens.

Special Comments: Analyses presented do not indicate that the 10% Greenland halibut

restriction resulted in depressed catch rates for roundnose grenadier.
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SUMMARY SHEET - Wolffish in Subarea 1

Scurce of Information:

Year 1982 1983 1984 1985 1986 1987 1988 1989 Max Min Mean
Recommended TAC 5-6 5-6 5-& 5-6 5-6 5-6 5-6 5-6

{000 tons)
Agreed TAC
Actual landings 4 3 2 2 2 2 2 4 2

Sp. stock biomass

Recruitment (age } No information available
Mean F
Catches: Catches are composed of twsc specles, The fishery is partly a small-scale

directed fishery and partly a by-catch in the trawl fishery.

Data and Assessment: As more blological data and separate catch statistics for the two species
are needed, no assessment was carried out.

Fishipg Mortality:

Recruitment:

State of Stock:

Forecast for 1990:

Option Basis Predicted catch (1990) Praedicted S5B (1.1.1991)

Recommendation:

Special Comments:
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SUMMARY SHEET = Capelin in Division 3L

Source of Information:

Year 1982 1983 1984 1985 1988 1987 1988 1989 Max  Min Mean
Recommended TAC &0 38 60 130 283 90 335 335 38 143
Agreed TAC 30 30 26 2% 55 25 45 46 55 25 35
Actual landings 21 25 33 25 48 1 54 54 19 33
sp. stock biomass® 473 382 596 1300 2830 900 3345 - 3343 382 1404

{(*000 tons)

Recruitment? {age 2) 31.0 20.0 73,2 73.2 63.7 87.8 380.4 380.4 20.0 104.2
(1c%)
Mean F Not available

Spawning stock biomass not measured. These were projected from accustic estimates.
Recruitment at age 2 in the year shown. Recruitment 1%82-85 were projections from acoustic
surveys. From 1986 to present, measured directly from acoustic surveys.

Catches: All catches are inshore and determined by market. The only market is
Japanese roe market.

Data and Assessment: Inshore indices of abundance from catch rates and aerial survey.
Projections from accustic survey estimates of year-class abundance.

Fishing Mortality: Not estimated but very low. Recommended TACs based on exploitation rate of
10%. Catches were much lower than recommended TAC in recent years.

Recruitment: Estimated from acoustiec surveys.

State of Stock: Highest biomass in 1%80s due to two consecutive strong year-classes (1986
and 1987).

Forecast for 1990: High spawning bliomass predicted because of strong 1986 and 1987 year-
classes,

Optlan Basis Predicted catech (1990) Predicted SSB (1.1.1991)

Foa =

Fog =

Fmax =

Recommendation: - An expleoitation rate of 10% of mature biomass wculd result in a TAC of

640,000 tons for 19980,

Special Comments: Actual TACs are determined by market forecast.
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SUMMARY SHEET - Capelin in Divisions 3N and 30

Year 1982 1983 1984 1985 198% 1987 1988 1989 Max Min Mean
Recommended TAC -1 Q 0 0 - Q 10 10 28 28 0 6
(*000 tons}
Agreed TAC 0 0 0 0 ] 10 15 28 28 0 ki
Actual landings 0 0 0 + 6 3 0 1
sp. stock blomass? 419 244 85 169 522 227 544 544 85 316

Recruitment {age

Mean F

No estimates

No estimates

1
2

No STACFIS advice.
In some years these were averages of USSR and Canadian surveys and in other years, only

Canadian estimates were avallable.

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1990:

Peak catches in 1975 of 132,000 tens. Fishery was closed durlng 1979-86.

Acoustic surveys of the spawning stock.

No information.

No direct estimates of recruitment but patterns of year-class strength
appeared to be similar to Div. 3L stock.

Mean stock size 1981-88 was about 300,000 tons. USSR acoustic surveys
during 1975-77 indicated mean bicomass of 912,000 tons.

If 1986 and 1987 year-classes are strong in this stock, as they are in Div.
3L, spawning stock should increase in 1990.

Option Basis

Predicted catch (1990) Predicted S5B (1.1.1991)

Recommendation:

Special Comments:

An exploitation rate of 10% of the mature biomass weould irndicate a catch of
30,000 tons in 1890.




Source of Information:

3%

SUMMARY SHEET - Squid in Subareas 3 and 4

Year

1982 1983 1984 1983 1986 1987 1988 1989 Max Min Mean

Recommended TAC
{000 tons)

Agreed TAC
Actual landings

Sp. stock biomass
Recruitment {age )

Mean F

150 150 150 150 150 150 150 159 150 150 150

150 150 150 150 150 150 150 150

No information available

1

Catches:

Data and Assessment:

Provisional data.

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1990:

Peaked in 1978 at 162,000 tons and have declined to less than 2,000 tons
since 1982. Currently a by-catch fishery.

Only commercial fishery data available for recent years.

No infeormation available.

Ne information availabkle.

Dependent on cne year-class only, low stock level in recent years.

Option Basis

Predicted catch {1990) Predicted S$8B (1.1.1991)

Foq=
Fgg =
F

max

Recommendaticon:

Special Comments:
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SUMMARY SHEET - Shrimp in

Source of Information:

Subareas 0 and 1

Year

1982 1983 1984 1985 1986

1987 1988 1989 Max Min Mean

Recommended TAC!
{*0C0 tons)

Bffective Tact

Actual landings?

29.5 29.5 29.5 36 36

34.8 34.6  34.9 42,1 42,1
44.3 46,8 43.4 54.0 83.1

36 36 - 3¢  29.5 33.2

40.1  40.1  45.3 45.3  34.¢ 39.3
67.1 65.0 - 67.1 43.4 54.8

Sp. stock blomass

Recruitment (age

Mean F

) No information available

1

TACs for offshore fishery in Subareas 0 and 1 (south of 71°N). Effective TACs for Division 1A

between 71°N and 72°52'5"N were 11,500 tons for 1987 and 1988 and 8,000 tons for 1989,
Including inshore catches in Subarea 1 of about 7,500 tons each year and catches in Subarea 1

north of 71° of about 4,300, 11,000, 10,600 and 6,700 tons in 1985, 1086, 1987 and 1988

respectively.

Catches:

Data and Assessment:

Increased to about 50,000 tons

in 1976, decreased to about 35,000 tons in

1978 and 1979 and increased again te about 65,000 tons in 1986 to 1988.

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1990:

No information available,

No information avallable.

No information avallable

Data insufficient to provide a

General biclogical data and fishery data. No analytical assessment.

forecast.

Option Basis Predicted catch (1990) Predicted SSB (1.1.1991)
Fo., = 0.15

Fgg = 0.36 No information available

Frax = 0.25

Recommendation: Catches in 1990 should not be allowed to exceed the present level (50,000

Special Comments:

tons) in the offshore grounds
parts of Subarea 0.

in Subarea 1 south of 71°N and the adjacent
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SUMMARY SHEET - Shrimp Stock in Denmark Strait

Source of Information:

Year 1982 1983 1984 1985 1986 1587 1988 1989 Max Min  Mean
Recommended TAC 4,200 4,200 4,200 5,000 - - - 10,000 10,000 4,200 5,520
Effective TAC! 4,500 5,725 5,245 6,090 7,225% 7,225% &,725% 9,0257 9,025 4,500 6,720
Actual landings 4,902 4,175 6,731 8,110 10,964 12,178 12,549 - 12,549 4,175 8,515

Sp. stock biomass
Recruitment (age )
Mean F

No information available

1

2

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1990:

Cn Greenland side of midline only.
Not including Greenland fishery north of 66°30°N.

Increased from less than 400 tons in 1978, when the fishery began, to about
12,500 in 1988.

General biological data and fishery data. No analytical assessment.

No information available.

Ne information available,

Biomass estimate of about 50,000 tons in 1983, Ne evident influence of
fishery on mean size of dominant female component.

No prediction.

Option Basis Predicted catch (19%0) Predicted SSB (1.1.1991)
Foa=

Fag = No information available

Fﬂ'\ﬂK =

Recommendation:

Special Comments:

TAC of 10,000 teons advised for a few years as precautionary measure.
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The Management Policy at East Greenland of Separate Quotas for the Areas Outside the Main
Fishing Area,

From a biclogical viewpoint, there were no immediate concerns over exploratory fishing for
shrimp in entirely new areas except that the effects on the redfish stocks should be
monjtored. However, exploratory effert should be well separated by distance or depth from
the supposed area of distribution of the traditionally exploited stock. After reviewing in
detail the distribution of fishing effort in the area and the results of the 1988 research
survey, it was agreed that the coordinates provided at the June 1988 meeting should be
revised to reflect more accurately the area of distribution. Therefore, any new
exploratory effort should be avoided within the area delimited on the north by 68°N from
the Greenland coast to 23°W, on the south by 65°N from the Greenland coast to 30°W, and on
the east by a line between 65°N 30°W and 68°N 23°W (Fig. A), to avold the possibility of
additional fishing pressure on the stock.

68°

GREENLAND

Bjargtangar

{

gaor

62°f

C. Tordenskjold

0P e 7 ]

40° as°

607

Fig. A. Shrimp fishing grounds in Denmark Strait estimated area of stock
distribution.

The Possible Effect on Conservation of Shrimp as a Consequence of the Ice Coverage of the
Water.

STACFIS agreed that it was difficult to determine the implications of ice coverage on
conservation of shrimp. If shrimp were by some mechanism densely concentrated near the ice
edge, then higher removals could be obtained at higher catch rates. On the other hand ice
coverage might provide scme protection for such concentrations 1f it restricted fishing in
the area at the time. The collection of data and evaluation of those conditions would be
difficult and compounded by factors such as the distribution of the stock over time, the
variability in ice coverage and the possible influence of ice on shrimp distribution.
However, if ice cover did not affect total removal then the stock would be unaffected.
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Environmental Research

The Council noted that the Envircnmental Subcommittee had met on June 13 and that M. Stein
had been elected Chairman for a 2-year term, effective September 1%88. The Subcommittee
had received a repert on the World Ocean Climate Experiment from the Director of the
International Planning Cffice for WOCE, and reports on a wide range of environmental
activities and results. The full report of the Subcommittee is given in the STACFIS Report
{Appendix 1, Annex 1).

Ageing Techniques

The Council nocted that further ageing comparisons between national experts had been
recommended by STACFIS for silver hake and American plaice and endorsed the proposals. The
Councll was pleased to learn that arrangements for the meeting in Iceland concerning
shrimp ageing were proceeding well and also that agreement in age reading between natiocnal
experts was now at a satisfactory level for Greenland halibut.

Gear and Selectivity

The Council received from STACFIS, reports on compariscn between selectivity of sqguare
mesh and diamond mesh codends and on the escapement of groundfish beneath the footrope of
otter trawls.

Review of Scientific Papers

The Council noted that four research papers which were not directly related to stock
assessment were reviewed and summarized separately.

Other Matters

al Review of Current Arrangements for Conducting Stock Assessment

The Council agreed with STACFIS, that the current arrangements for conducting
stock assessments and the meeting facilities and computing arrangements at the new

NAFO Headquarters were satisfactory, and noted that there was considerable usage
of the Secretariat computers.

b) Special Session in September 1989

The Council noted that 15 papers had been submitted to date and that STACFIS hoped
additional contributions might be forthcoming for the September, 1989 Special
Session on "Changes in Biomass, Production and Species Composition of the Fish
Pecpulations in the Northwest Atlantic over the Last 30 Years, and Their Possible
Causes" with M. Forgarty (USA) as convener.

c) Special Session in September, 1990

As agreed at the September 1988 meeting of the Scientifie Council, the Chairman of
STACFIS had approached possible candidates to convene the Special Session in
September 19%0. The Council welcomed the news that J. Shepherd (Lowestoft, U.K.)
had agreed to be the convener.

d) Workshop ¢n Age Determination ¢f Shrimp

The Council was pleased to note that 10 papers had been announced so far and that
a dozen scientists had indicated their interest in participating in the workshop
Lo be convened by U. Sktladéttir (Iceland). The sessions would be chaired by D.
Parsons (Canada). .

e} Special Session in September 1931

The Council deferred the selection of a topic for the September 1989 meeting.

f) Workshop on Silver hake

The Council endorsed the STACFIS recommendation for a workshop to be convened
early in 1990, to consider assessment data and analyses. It was noted that cthe
workshop might result in a request of a special meeting of the Sclentific Council
before the silver hake fishery began in 1990.




40

III. RESEARCH COORDINATION (See STACREC report, App. II)

Fishery Statistics

a) The Council noted with concern that the timeliness of the submission of STATLANT
21A and 21B statistical data reports was getting worse rather than better. That
meant that the most recent catch and effort data were often not availabkle for
stock assessment. That alsc meant the severe delay of the publication ¢f the

Statistical Bulletin and the availability of confirmed data for use as required by
the scientists.

b) The Cecuncil endorsed the STACREC recommendation that NAFO be represented at the
14th session of the Coordinated Working Party on Fishery Statistics (Miami,

February 19%0) by the Chairman of STACREC, the Assistant Executive Secretary, and
a nominee from Cuba.

c} The Council accepted the proposal by STACREC that for the purposes of statistical
reporting, the parts of Subdivision 5Ze as effectively divided by the Canada/USA
boundary, should be treated as separate units (’5Ze’ and '5Z2u’}, even though they
were not formally described as such in Annex III to the Convention., The data were
already being requested separately in the STATLANT reports. The Council agreed
that statistical publications should reflect this with footnotes to indicate that
the sum of the twc data sets are compatible with historical data for Subdivision
5Ze. The Council also agreed both to a refinement of the NAFQO map to more
accurately reflect the status of 5Zc and 5Zu, and te call attention to the need to
include the changes made by the General Council in the boundary between Division
5Y and Division 4X, when any new charts were produced by domestic authorities.

The Council discussed the more general gquestion of reporting statistics separately
for waters within the Regulatory Area and for Convention waters under coastal
state jurisdiction. It was considered that it would be desirable that statistics
be reported separately in that manner for Divisions 3LNO.

The Council reviewed the possible options available te establish such a data
reporting scheme and it was agreed to request the Executive Secretary for advice,
preferably in the form of a 5CS document referring to the relevant sections in the
Convention, in anticipation of the Scientific Council bringing the matter to the
attention of the General Council or the Fisherles Commission.

Biological Sampling

The Council took note that similar te the situation at the June 1988 meeting, the data
from Canada {Gulf) were not available.

Biological Surveys

The Council noted that STACREC was presented with the compilation of biclogical surveys
carried out in 1988 and of theose planned for 1989 and early 1990 and noted the lack of
information from Canada {Gulf).

Review of Initiatives With Respect to the Annual Scientific Program

The Council had little to repert on the Fisheries Commission’s request for a review of
initiatives taken under the Annual S¢ientific Program. The information on statistical
reporting and sampling coverage that was reported in 1988 remained valid. A research
cruise on the Flemish Cap was carried out by the EEC in 1988, and this was expected to be
repeated. The most significant element of any review of the databases was, however, the
deterioration in the timeliness of submission of data and the Ceuncil reiterated its

concern about this and urged Contracting Parties to give special attention te reporting
procedures.

Other Matters

The Council took note of STACREC’s discussion of the preparation of the List of Fishing
Vessels for 1989 and of reports of tagging activities.
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IV. PUBLICATIONS (see STACPUB report, App. III}

Review of Scientific Publications

The Council was informed that Veolume 8 of the Journal was published in December 1988, and
that Volumes 9(1) and 3(2) were expected to be issued in summer, 1989 and by December 1989
respectively.

In addition, Studies Ne. 13 would be issued in late summer 1989.

Promoticn and Distribution of Scientific Publications

The Council agreed to maintain two series of scientific publications, Journal and Studies.
While the Journal would be maintained as a high standard sclentific journal with refereed
submissions, it was felt that papers for Studies should be handled quickly with attention
te editorial presentation only. Further analyses of data should not be reguired unless the
author(s) wish to do so of their own accord. In that way, issues  could be produced

reasonably gquickly which could highlight special papers considered during the Scientific
Council’s proceedings.

Editorial Matters

The Council was infermed that the arrangements established last year for editing
submissions for the Jcurnal (see NAFO Seci. Coun. Rep., 1987, page 100 and 102) were
functioning satisfactorily.

It was noted that Dr. Colebrook had resigned as Associate Editor for Biological

Oceancgraphy. Appolntment of a new Associate Editor would be considered at the September
1989 Meeting of the Scientific Council.

The Council noted that Journal subscriptions have remained relatively stable over the last
5 years, and agreed with the STACPUB proposal that in the further interests of promoting
the Journal, the Assistant Executive Secretary lock into the possible steps of improving
its appearance. :

The Council endorsed STACPUB's view that invitational papers be given a special status
depending on the vclume and content.

The Council noted the fruitful discussions with three of the Journal’s Associate Editors
in attempting to develop guidelines to overcome problems of maintaining c¢onsistent
criteria for judging and editing papers.

Papers for Possible Publication

The respense of authors to invitations to upgrade Research Documents for publication so
far was relatively low for 1988. However, the positive response for papers nominated in
1987 was high at 73%. :

Consideration by STACPUB of research papers submitted in 1989 as well as those submitted
in 1988 but were not previously evaluated, resulted in 13 papers being identified as
suitable for the Journal or Studies.

Microfiche Proijects

The Council noted that 12 sets of ICNAF Microfiche had been sold but that eight more sets
would have to be sold before the ICNAF microfiche project breaks even economically.

The Executive Secretary was reguested to make whatever progress was possible with
microfiching NAFO documents, .should opportunities arise with annual budgets. However, the
declsion was ceonfirmed that a specific sum should not be requested in the publicaticns
budget for this item until the ICNAF microfiche project breaks even.

Other Matters

The Council expressed its appreciatien to Dr, Celebrook for his work as Associate Editor.

V. RULES OF PROCEDURE

The Council noted the present shortcomings in the method by which the Executive Secretary
should obtain proxy votes of abstention and considered a resolution to rectify those
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shortcemings. Regarding the provisions of Subparagraph 3.c of Rule 2 of the Rules of
Procedure, which specifies that the Chairman should identify the Contracting Parties from
which the Executive Secretary shall seek authorization to cast a vote of abstention,
should that Contracting Party not otherwise be represented at the meeting, the Council by
adopting the resclution, reccmmended that in this regard the Executive Secretary routinely

approach Contracting Parties who do not regularly send representatives for the full period
of the relevant meeting of the Scientific Council.

VI. COLLABCRATICN WITH OTHER ORGANIZATIONS

Consideration of NAFQ Participating in ICES Working Group on Seals

The Chairman informed the Council that he had written to ICES for more detalls on the
Working Group’s activities and the modalities of referrals for advice, but had not
received a response. It was noted that interest in this Working Group remained strong,
should the uncertainties in meodalities and subject matter be resolved.

Fourteenth Session of CWP, February 1990
The Council noted that the ad hoc interagency consultation held in October 1988 reviewed
developments since the last CWP meeting and drew up a provisional agenda for the 1l4th

Session of CWP to be held in Florida, during 5-9 February 199C. The Council endorsed the
STACREC proposal and recommendation for NAFO representation at that meeting.

VII. ADOPTION OF REPORTS

The Councll adopted the reports of the Standing Committees as presented by the respective
Chairmen on 21 June 1989 (see Plenary Sessions).

VIII. FUTURE SCIENTIFIC MEETINGS

Annual Meeting and Special Session in September 1989

The Council would meet in eonjunction with the Annual Meeting c¢f NAFQ in Brussels, Belgium
during 11-15 September, 1989. The meeting would be preceded con 6-8 September, 1983 by the
Special Session on "Changes in Biomass, Production and Specles Compesition of the Fish
Populations in the Northwest Atlantic over the Last 30 Years, and Their Possible Causes™.

The Council noted that only 3 of 15 papers so far submitted were from European countries.
Since the meeting would be held in Brussels, the Council expressed hope there would be
good attendance of scientists from European Communities,’ along with additional
contributicns.

Scientific Meeting in June 1990

The Council reviewed its earlier tentative dates of the June 1990 meeting when the Council
would meet together with its Standing Committees and Subcommittee during 6-20 June 1990.
The meeting would deal with requests for scientific advice on fisheries management and
with cother fishery related research and statistical activities.

Special Session and Annual Meeting in September 1990

The Council recognized that the Scientific Council Meeting in conjuncticon with NAFO Annual
Meeting is scheduled for 10-14 September 1890, and reaffirmed its earlier tentative
decision that a special session be held then. The dates for the session would be
determined at the September 1989 Meeting of the Sclentific Council. The Session on
"Management Under Uncertainties Related to Biology and Assessments, With Case Studies on
Some North Atlantic Fisheries®™ would be convened by J. Shepherd.

Workshop on Age Determination of Shrimp

The Council noted that arrangements for the meeting in Reykjavik, Iceland had progressed
well. The Council hoped that a reasonable review of the state of the art of ageing and
assessments would be achieved at the werkshep.

Workshop on Silver Hake

‘The Council noted that a workshop on Silver hake was planned for early 1990. The meeting
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would be to address the disagreements and doubts which persist about many eof the input
data and analyses. The Council agreed that, should the workshop recommended by STACFIS
resolve the questions related to the variability in the data, the Scientific Council would
be in a position to assess the stock early in 1990, Lif a special meeting would be called
for that purpose.

IX. NOMINATION OF CQFFICERS

1. Qfficers for 1989-91

At the opening session the Council had agreed that Sv., Aa. Horsted would sclicit views of
representatives of the Contracting Parties regarding potential candidates for the offices
open for election. It was noted that the office of STACFIS Chairman had been filled by
the election of H. Lassen {Denmark-Greenland) for the September 1988-September 1990
peried. Mr. Horsted reported that although some progress was made, it would be perhaps
appropriate to postpcne the electlion of cfflcers until the September 1989 Meeting. The
view was expressed that a postponement would provide adequate time for representatives to
develop firm proposals, recognizing that the usual practice of the Council was to nominate
one candidate per office. The Chairman expressed hils preference that the Scientific
Council officers should continue the practice of holding office for conly one term. It was
also brought to the attention of the Council that there was no longer a quorum at this
meeting, thus precluded the possibility of an election by vote.

Nevertheless, B. Jones ({EEC) was nominated for the office of Chairman of Scientific
Council, with a specific request that the nomination be recorded in the meeting report in
order that the candidate could prepare to attend the September 198¢ Meeting.

The Council agreed that further discussion on the election of officers be postponed to the
September 1989 Meeting of the Scilentific¢ Council.

X. ADJOURNMENT
There being no further business, the Chairman thanked the chairpeople for their hard work,

and the other participants for their contributions, and then paid special attention to the
contribution of the Secretariat to the work of the Council.
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APPENDIX 1. REPORT OF STANDING CCMMITTEE ON FISHERY SCIENCE (STACFIS)

Chairman: H. Lassen Rapporteurs: Various

The Committee met at NAFO Headguarters, Dartmouth, Nova Scotla, Canada, 7-21 June 1989, to
consider and report on matters that were referred te it by the Sclentific Council, particularly
with regard to provision of scientific advice on the management of certain finfish and
invertebrate stocks ({see Agenda). Representatives attended from Canada, Cuba, (12 June cnwards),
Denmark (Greenland], EEC, Iceland, Japan and USSR {12 June onwards) and an observer from the USA,

Various scientists assisted in the initial preparaticn of draft reports that were
considered by the Committee (Sections I-III and V-VIII). The report of the Subcommittee on

Environmental Research (Chairman: M. Stein) is summarized in Section IV and given in detail in
Annex 1 below.

I. GENERAL REVIEW

1. Provisipnal Catch Data

Provisional nominal catch data for 1988, submitted to the Secretariat in STATLANT 21A
reports, were insufficient for the Secretariat to compile the Summary Document to present
the provisional nominal catches to the Scientific Council. Data were not available for
EEC-France (Metropolitan}, France (8t. Plerre and Migquelon) and Farce Islands.

The Ccmmittee agreed that a table containing provisional neominal catches for 1987 and
1988, with indications of its deficiencies, be included in its report. The tabulation of
provisional data for 1988 in S5CS Doc. 89/21 became possible in November 1989 when STATLANT
21A reports from EEC-France (M) and France (SP) were submitted to the Secretariat. Those
data along with charter vessel data from Faroe Islands were included in the compilation of

Table 1 (Table 1 and its accempanying Lext was prepared by the Secretariat feor this
issue.}

Table 1, Provisional nominal catches (000 tons) by subarea for 1987 and 1688, {(+ 1ndicates
less than 500 tons.)

sA 0 SA 1 SA 2 5A 3 SA & SA 5 SA § Total
Species 1587 1988 1987 1988 1987 1988 1987 1988 1987 1988 1987 1988 1987 1988 1987 1988
Cod + - 19 61 58 59 303 303 173 158 35 47 + + 592 €38
Raddock - - - - - - ] 11 18 16 8 9 + + 35 36
Redfishes - - 1 1 3 1 133 95 57 54 2- 1 - + 196 153
Sllver hake - - - - - - + + 62 74 12 11 4 5 78 91
Red hake - - - - - - + + 1 + 2 1 + + 3 2
Pollock Co- - - - - 3 5 44 41 24 17 + + 74 63
American plalce - - - + + 64 47 15 12 4 3 + + 83 63
Witch flounder - - - - 1 + 13 12 6 [ 3 3 + A+ 23 21
Yellowtall flounder - - - - - - 17 15 2 1 6 4 + + 25 21
Greenland halibut + + 10 190 15 [3 14 13 11 8 - - - - 50 36
Other flounders - + + + + + 4 6 8 7 14 13 10 12 36 3
Roundnose grenadier - + + + 1 1 8 [ - - - - - - 9 7
White hake - - - - - - 10 4 15 g [3 6 + + 31 19
Wolffishes - - 2 2 + + A | 1 1 1 1 - - [3 3
Other greocundfish - - 3 3 + + 2 2 3 4 16 14 3 [ 33 28
Atlantic herring - - - - + + 20 1é 221 254 40 40 + 1 281 311
Atlantie mackerel - - - - + - 10 q 14 20 q 5 32 34 60 &7
Atlantic menhaden - - - - - - - - - - 15 20 302 252 317 272
Other pelagics - - - - - - 1 2 1 1 6 4 8 8 16 15
Capelin - - + + 29 17 32 S0 1 5 - - - - 62 11l
Othaer finfish - - 1 2 2 1 33 27 9 17 9 9 22 21 76 78
Squids - - - - - - 1 + + 1 5 11 17 11 23 22
Clams - + - - - - - - 15 7 49 47 325 311 389 365
Scallops - - + - + + 1 8 16 33 103 94 €8 54 188 190
Other molluscs - - - - - + + + 3 2 26 35 53 44 82 81
Shrimp 2 6 71 59 3 ) + 2 12 14 5 3 + 1 93 95
Crabs - - - - + + 6 9 21 22 3 4 34 36 64 71
Lobsters - - - - - - 1 1 35 39 19 20 2 2 57 62
Cther invertebrates - - - - - - - - + + 1 3 1 1 2 4
Total 2 6 107 138 112 95 690 678 767 806 422 425 884 803 2984 2952

2. General Trends for the Northwest Atlantic
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tons. The total "groundfish" catch which represented 41% of the overall catch in 1988,
was 5% less than in 1987 (1.27 and 1.21 million tons in 1987 and 1988 respectively).
Significant decreases were noted for redfish {22%), pollock (15%), American plalce (24%),
Greenland halibut (28%) and white hake (39%) and increases noted for cod {6%) and silver
hake {17%). The total "pelagic fish= catech, which represented 23% of the overall catch in
1988 decreased only slightly (1.3%) from 674,000 tons in 1987 te 665,000 tons in 1988,
altheugh herring increased ({(11%), menhaden decreased (14%). The total "other finfish"
catch which represented 6% of the overall catch in 1988, increased by 36% from 138,000
tons in 1987 to 187,000 tons in 1988, due entirely to an increase (79%) in the capelin
catch. The total catch of “invertebrates", which represented 30% of the overall catch in
1988 decreased very slightly (1%) frem 898,000 tons in 1987 to 8%0,000 tons in 1988.

Increases were noted for crabs (11%} and lobster (9%) but these were offset by a decrease
in clams (6%). '

Fishery Trends by Subarea

aj Subarea 0

The total nominal catch {from STATLANT 21A forms) of all species in 1988 was 6,000

tens, 200% higher than the 2,000 tons reported in 1987. The catch consisted
mainly of shrimp.

b} Subarea 1

The total catch of all species increased (29%) from 107,000 tons in 1987 to
138,000 tons in 1988, due mainly to an increase (221%) in cod. Cod and shrimp

were the dominant species with 44% and 43% of the catch respectively and Greenland
halibut {7%) the next highest.

cl Subarea 2

The total nominal catch of all species decreased signifiecantly (15%) from 112,000
tons in 1987 to 95,000 tons in 1988. This was due to decreases in Greenland
halibut (60%) and capelin (41%), although increases were reported for cod {2%) and

shrimp (200%) which reported 3,000 tons in 1987 and 9,000 tons in 1988.
d) Subarea 3

The total catch declined (2%) to 678,000 tons in 1988 from 690,000 tons in 1987.
This was due mainly to a decrease (11%) in groundfish which accounted for 77% of
the total catch. Decreases were noted for redfishes (29%}, American plaice (27%)
and white hake (60%). Pelagic species declined (29%) due to decreases in herring
(20%) and mackerel (60%). Finfish increased B80% due mainly to an ing¢rease in
capelin (181%), which was partially offset by a decrease in "“other finfish™ {18%).
Invertebrates increased significantly due to increased catches of scallops {1,000
tons to 8,000 tons) and crabs (6,000 to 9,000 tons).

e) Subarea 4

The total nominal catch of all species increased (5%) from 767,000 tons in 1987 to
806,000 tons in 1988. Decreased catches were noted for cod (%%), redfishes (5%},
pollock (7%) and flounders (19%), while silver hake increased {19%). There was an
increase (17%) in pelagic catches due mainly to herring (15%) and mackerel {43%).
Finfish increased {(120%) due mainly to increases in "other finfish" (89%) and
invertebrates increased {16%) due mainly to increases in scallops (106%) and
lobster (11%), although clams decreased (53%}. Cod (20%) and herring {32%)
continue to be the most significant components of the catch, followed by silver
hake (9%), redfishes (7%), pollock {5%) and lobster (5%).

f) Subarea 5
The total nominal catch increased very slightly {1%) from 422,000 tons in 1987 to
423,000 tons in 1988. There were 1increases in pelagics (6%) and invertebrates
(3%) due mainly to increases in menhaden (33%) and "other molluscs" (35%) but
these were offset by decreases in scallops (9%). Groundfish catches decreased
(5%) due to decreases in pollock (29%) but this was offset by an increase in cod
(21%) .

g} Subarea 6

The total catch decreased (9%) from 884,000 tons in 1987 to 803,000 tons in 1988.
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Decreases were noted for pelagic species (13%) and invertebrates (8%) while
groundfish species increased (15%) from 20,000 tons in 1987 to 23,000 tons in
1988, The major decreases were for menhaden (17%), clams (4%), scallops (21%) and
"other melluses" (17%), Increases were noted for mackerel (19%) and crabs (&%).

Review of Relevant Recommendations from the 1988 Meetings

The Chairman noted that the Secretariat in NAFO Circular Letters 89/08 and 89/20, provided
a list of recommendations from 1988. Those pertinent to STACFIS were addressed under the
corresponding agenda items.

Tuning Methods to Calibrate Terminal Fs

In respeonse to the Scilentific Council recommendation in September 1988 (NAFO Sci. Coun.
Rep., 1988, pages 108-114), the Committee considered two oral presentations on this
subject.

a)

b)

Introduction

Estimatiocn of stock size and fishing mortalities from catch-at-age data require
additional information on stock sizes over time. Such additional information are
in most cases obtained from CPUE data series from either research vessels or from
commercial fleets, One way for a formal integration of those time series with
catch~at-age data into a unified analysis framework has been coined "tuning®.

The tuning process begins with a specification of how a particular CPUE index
should be interpreted in terms of abundance. The index may account for the number
of fish of a specific age group, e.g. research vessel surveys; or the CPUE index
might represent the fishable biomass, e.g. CPUE data from commercial fisheries.

A sequential population analysis (SPA) on catch-at-age data provides stock sizes

and fishing mortalities. These estimates depend on stock numbers in the terminal
year and natural mertality.- From the SPA stock sizes, it is possible to calculate
what the CPUE index should have been. "Tuning" is to manipulate terminal stock

numbers in the SPA until the SPA calculated CPUE index match the observed CPUE
index.

Tuning SPA with the Adaptive Framework - ADAPT

Tuning fisheries models (SPA) to available data requires the adoption of tuning

criteria. Recently, many Canadian stocks assessed by the Canadian Atlantic
Fisheries Scientific Advisory Committee ({CAFSAC) have been analyzed using a least
squares c¢riterion for tuning. This criterion is cheosen because it is well

studied. The model formulaticn specifies a set of relationships between input SBA
parameters, i.e. population numbers-at-age in the terminal year, and one or more
cbserved indices of population abundance. This reguires the simultanecus
estimaticn of one or more catchability parameters for each of the given indices.
While age-aggregated formulations are possible (e.g. 5+ survey numbers vs 5+ SPA
cr CPUE ws fishable ©bicmass), the estimation of age-by-age calibration
cecefficients is more commonly done. When tuning with a single index ({e.g.
research vessels survey or CPUE series), the residuals can either be weighted by
the reciprocal of the standard errors of the index or a log transformation can be
used to reduce the variability. However, when more than cone index is utilized,
the respective standard errors are needed to weight the resulting residuals
appropriately.

The validity of the tuning is judged on the residuals (i.e. the difference between
the fitted and the cbserved pattern over time) if the tuning is syccessful.

ADAPT is largely a raticnalization of several methods used in the past for tuning
SPA. RDAET represents a unified approach which is more open to vetting and
performance analysis than many methods which have been used previocusly. A more

detailed description of ADAPT can be found in CAFSAC Research Document £8/2% by
Gavaris.

Review of New Format of Report

STACFIS noted that ‘Summary Sheets’ prepared by the Committee during the June 1988 Meeting
had been positively received by the Fisheries Commission and the Scientific Council had
agreed to utilize this format at this meeting. STACFIS agreed to supply these for all
stocks for the Report of the Scientific Council.
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II. ASSESSMENTS

Cod in Subarea ] (SCR Doc. 89/21, 22, 23, 24, 30, 32, 33, 49, 69; SCS 89/02, 14}

a}

b}

Introduction

The fishery for cod in Subarea 1 is partly an offshore fishery carried out by
large trawlers, and partly a ccastal and fjord fishery, in which the main part of
the landings usually is taken by pound nets,

During the 1955-68 periocd, when the major part of the catch was taken by non-
Greenland vessels, catches fluctuated between 234,000 and 451,000 tons {1962).
Catches declined gradually after 1968 to a low cf 33,000 tons in 1976, after a
number of years of recruitment failure. Recruitment of the very abundant 1973
year-class in 1976-77 resulted in increased catches up to 1979. During 1980-83,
catches fluctuated between 53,000 and 63,000 tons but decreased thereafter by
about 50% each year to a low level of only 6,600 tons in 1986, the lowest catch on
record since ICNAF began compiling statisties, Catches and TACs in recent years
are given in Table 2,

Table 2. Cod in Subarea 1: catches and TACs for the entire area and catch-per-
unit-effort for Greenland trawlers (500-999 GRT) in Div. 1D and 1E.

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

Trawler 57 18 14 29 42 20 1 1 g 41
Other vessels 42 38 39 217 21 13 8 6 3¢ 20

Tetal (000 tons) 99 54 53 56 58 33 15 1 19 61

TAC (000 tons) =200 50 62 62 68 28,3 12.5 12.5 53 90
CPUE (tons/hr} 2.38 1.2¢ 3.26 2.21 1.36 0,99 0.7 - 1,68" 2,86

1 provisional data.

? Estimates used for assessments.

: Catches limited teo Greenland fishery and to by-catches.

Quota for offshore fishery only.

After 1987 when no directed trawl fishing was allowed in the first ten months,
fishing by trawlers was allowed in 1988 under quotas set by the Greenland Home
Rule autherities.

The nominal catech in 1988 was about 61,000 tons, i.e. mere than a trebling of that
in 1987 and nearly ten times the record-low catch of 1986. The increase in 1987
and in 1988 reflects the recruitment of the very abundant 1984 year-class.

In 1987, a new statistics program was introduced for vessels below 80 GRT. This
program supplied statistics of the landings by Division, gear, month, and size
group for cod {above or below 55 cm). In 1988, this pregram covered 80% of the
landings from those vessels. The remaining part was broken down by Division and
month only. The ICES Working Group on Cod Stocks off East Greenland used this
information to set up a table of catches in 1988 by gear and Division (SCR Doc.
89/49, table 6.1.2} when it met in February 1988.

Input Data

i) Commercial fishery data

Age composition. The catch statistics from the fisheries by Greenland now
supply information on the gear used, The breakdown of catches by gear
improved accuracy when converting catch by weight into catch by number.
Further, more biological samples were taken in 1988 than in 1987.

The trawl fishery was well sampled in the first half of the vyear, while
catches from the last two quarters were ralsed according to samples from
December 1988 and January 1989. Pound nets and handlines were well sampled,
whereas gillnets and longliners were covered by few samples only.
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Trawl catches in the first quarter from Div. 1F were dominated by age-
groups 4 (60%), 7, and 9, whereas in Div., 1D and 1E, catches were almost
exclusively age 4 (95%). For the last two quarters, age group 4 dominated
in all Divisions (80-9%0%), but in Div. 1C, 1B, and 1F, age group 3 was also
well represented. Longline catches were dominated by the 1984 year-class,
the remainder being older cod. Pound net and handline catches were heavily
dominated by the 1%84 year-class (more than 90% by number).

There seems to have been a high discard of fish below the Greenland minimum
landing size (40 cm), mainly fish of the 1985 year-class.

The 1984 year-class accounted for about 90% (by number) of the nominal
catch in 1988 {SCR Dcc. B89/49, Tables 6.2.1 and 6.2.2). In terms of catch
by weight, the year-class accounted for about 86% of the landings.

Amony the older year-classes, only the 1979 year-class is of any importance
in the total catch (4% by weight).

Weight-at-age data. In the 1979-85 period, wmean weight-at-age decreased,
but increased again in 1986 and 1987, only to decrease in 1988. Owverall
mean weight in the fisheries decreased slightly to 1.14 kg.

Research data

Groundfish surveys by the Federal Republic of Germany. Stratified-random
bottom trawl surveys off West Greenland have been conducted in late autumn
since 1982. Cod biomass and abundance estimates for the total survey area
off West Greenland orn the basls of the swept-area and a catchability factor
of 1 are given in Table 3. See Section d for a discussion of these
estimates and SCR Doc. 89/4% for details on the surveys.

Table 3. Cod in Subarea 1: estimate of total biomass and abundance
{with 95% confidence intervals) and mean weights from
auntumn surveys off West Greenland, 1982-88.

Mean Weight

Total biomass Total abundance per fish
Year (tons) (000 tons) (kg)
1982 179,934 £ 37.0% 109,039 + 36.1% 1.65
1983 98,843 £ 28.5% 59,302 £ 26.5% 1.87
1984 24,945 £ 39.7% 16,104 £ 39.1% 1.55%
1985 31,860 &+ 60.1% 52,466 £ 33.3% 0.61
1986 76,220 £ 30.8% 134,716 + 31.8% 0.57
1587 464,286 + 47.0% 582,868 1 42.6% 0.80
1988 547,566 * 47.0% 563,601 £ 42.3% 0.97

From 1982 to 1584, the survey results reveal a drastic decline in cod
biomass and abundance which was observed net only for the whole survey area
but for all Divisions. The total survey biomass and abundance, however,
increased considerably after 1984 and particularly in 1987 due tc increased
recruitment, mainly of the outstanding 1984 year-class which amounted to
86% of the total survey biomass and 88% of the abundance in 1987.

The survey results of 1988 showed a further increase in biomass of age 4
and younger cod by 122,000 tons, but a decrease in age 5+ cod by 39,000
tons. The resulting increase in total biomass of 83,000 tons is not as
steep as in the previcus year.

The survey showed, as in previous years, that the abundance was very low in
Div. 1BC. !

Japanese groundfish survey in waters deeper than 400 m and a Greenland
shrimp survey in Div. 1ABC bkoth confirmed that in the offshore area,
negligible amounts of cod occur outside the area covered by the Federal
Republic of Germany survey.

Greenland conducted a longline survey off West Greenland, in October-
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November 1987 and 1988 (SCR Doc. 89/33). The survey was carried ocut in
inshore and offshore areas of NAFO Div. 1€, 1D, and 1E.

The results of the 1988 survey showed high consistency with the 1987
survey. Based on these two years results, STACFIS considers that the
offshore survey stock estimates from the trawl survey should be raised by a

factor of 1.28 to account for the steck component in the non-covered
coastal and inshore area.

During July 1988, Greenland carried out a gillnet survey on young cod in
three inshore areas of West Greenland {SCR Doc. 89/21}.

During the survey, a total of 1,979 cod were caught. Catches were dominated
by 4- and 3-year-old cod, i.e. the 1984 and 1985 year-classes.

Based on this survey, the 1986 year-class was estimated to be about 5% of

the 1984 year-class. One-year-cld cod were virtually not found. Year-class
1987 was thus judged to ke very small.

Tagging experiments. Analyses of tagging experiments at West Greenland
intended to elucidate the emigration rate to East Greenland-Iceland and
its variation between year-classes were presented (SCR Doc. 89/24 and 32).
The results point at a falrly constant emigration rate between years and
year-classes although the 1973 year-class may have had a higher-than-normal
emigration rate. The West Greenland-East Greenland-Iceland migration of
adult c¢od 1s best described as a one-way migration from West Greenland,

through the East Greenland fishing area, with the migrants spending some
time there.

Estimation of Parameters

Compariscn of various stock abundance indices to achieve an estimate of stock
size. In recent years STACFIS utilized estimates of stock size calculated from
research surveys.

From the 1%87 trawl survey, the 1984 year-class was estimated to be 800 million
fish at age 3 (adjusted to include inshore component). However, comparing this
estimate to former good year-classes lead STACFIS to judge the strength of the
1984 year-class to 500 million at age 3 (see NAFC Sci. Coun. Rep., 1987, page 24).

Still using this estimate and applying the catches in 1987 and 1988 and a natural
mortality of M = 0.20, leads to 283 million fish of that year-class by 1 Januvary
1989. This value was 2.08 times less than that found by the November 1988 surveys
(589 million including inshore survey).

The most recent strong yvear—-class before 1984 was that of 1973. The size of that
year-class was estimated by VPA. Comparisons of commercial CPUE fiqures of the
1984 and 1973 year-classes as 4-year-old fish indicate the size of the 1984 year-
class about half that found by the 1988 trawl survey (SCR Doc. 88/22).

Preliminary trials with the ADAPT method on data for the period 1982-88 also

suggested that the survey overestimates abundance of age 5+ fish by a factor of
about 2 (SCR Doc. 8%/69}.

Pending further data, STACFIS therefore decided to use the 2.08 as a measure of
the overestimate of survey results. .

Assessment Results

1) Introduction

In previocus years’ assessments STACFIS used uncorrected survey abundance
estimates in two consecutive years and catches between the times of the
surveys, to arrive at estimates of fishing mortality and emigration. Due to
variability in survey results this methecd resulted in high wvariation
between years in the resultant estimates of emigration rate.

STACFIS this year decided not teo carry out an analysis by that method.
Instead, for projecticns, it was decided to use the survey abundance,
corrected as menticned above, for age-groups 5 and colder. Recent trends in
spawning stock biomass and fishing mortalities were estimated by the ADAPT
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method (SCR Doc. 89/69).

ii}) Recruitment prospects
1985 year-class. The abundance of the 1985 year-class in the 1988 trawl
survey was 18% of the survey abundance found for the 1984 year-class in
1987. The Greenland young-cod survey gave an estimate of 22% of the 1984
year-class. Although this was slightly below last year's estimate, the
survey confirmed that the year-class was above the average in recent years.
A mean figure of 20%, equal to 100 million at age 3 has been used in the
projections.
1986 vear-class. From the inshore young cod survey as well as from the
trawl survey, the size of the 1986 year-class was estimated to be low, in
the range of 1-5% of the 1984 year-class. However, in both surveys, this
year-class showed up in highest densities in the northernmost areas, and
some proportion of this year-class was probably not covered by the surveys.
Nevertheless, the 1986 year-class is expected to be small. 20 million fish
at age 3 has been used in the projections.
1987 year-class. The 1987 year-class showed up in only low densities in
both the young cod survey and the trawl survey, and it was, therefore,
censidered te be small. 20 million fish at age 3 has been used in the
projections.
1888 year-class. No O-group cod were found in the Icelandic O-group survey
off East Greenland in Auqust 1988 indicating that the larval inflow from
Iceland must have been negligible. In the trawl survey off West Greenland,
also very few O-~group cod were caught. The year-class is, therefore,
expected to be small, 20 million fish at age 3 has been used in the
projections. For the 1989 and 1990 year-classes, sizes of 20 million have
alsoc been used.

Prognoses

The parameters used to project catch, biomass and spawning stock biomass
are as follows:

Year— Stock size (r000) Partial Mean Welght Percent
Age class 1 Jan 1989 M Recruitment (kg} Mature
3 1986 20,000 0.3 0.039 0.55 1
4 1985 73,366 0.3 0.52 1.08 3
5 1984 283,406 0.2 1 1,37 1%
6 1983 2,208 0.29 1 2.00 L1
7 1982 344 0,25 1 2.75 83
8 1981 713 0.25 1 3.50 96
9 187% 338 0.25 1 3.94 99
10+ <1979 829 0.25 1 4.92 100

The 1985 year-class was set at 100 million fish by 1 January 1988 and
reduced by the catch in 1988, a natural mortality of M = 0.2 and an extra
mortality coefficlent of 0.1 to take discard into account as most fish of
this year-class were belecw the minimum landing size in 1988.

The natural mortality of the 3- and 4-year-old fish is estimated to be 0.30
to take discards into account. Otherwise, it is considered to be 0.20 but
for age-groups 6 and older an emigration coefficient of 0.05 has been added
to these M-values.

The fishing pattern, i.e. the relative Fs, is that used in 1986 and in
years prior to that, This pattern is different for those used in 1987 and
1988. The changes of the fishing pattern in 1987-88 was made toc account
for the expected fisheries in these years when most fishing was
concentrated on the very abundant young year-classes, Mean weight-at-age as
found for age 3 and age 4 in 1988 has been used in the projections. The
number of older fish sampled in 1988, especially of the very weak year-
classes of 1982 and 1983, was very limited, and mean welght-at-age data for
alder fish have, therefore, been taken from the 1984 fisheries (SCR Doc.
85/63) when slze-at-age was similar to the present situation. As spawning
potential is dependent on size of fish the percent mature fish by age is
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likewise taken from that year.

These paramelers were used to calculate a yield-per-recruit curve (Fig. 1)
from which F,, and F,, were estimated as 0.334 and 0.679, respectively.
Frax 18, however, not very clearly defined.
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06

05}

0.4

Yield/recruit (kg)

03

02}

0.1

1.0

Fig. 1. Cod in Subarea 1, yield-per-recruit curve.

Catch Preojections

All projections are carried out assuming the catch in 1889 to be 90,000 tons, the
TAC set by Greenland. This catch corresponds to a fishing meortality of Fyy = 0.252.
Total biomass f{age 3+) is given as average population biomass over the year and
may, therefore, in some cases be lower than the spawning stock biomass (SSB} which
is estimated as of 1 January each year.

The results of the projections of catches in 1990 and S$3B at the beginning of 1991
for a range of fishing mortalities is given in Fig. 2.

Three management options were selected to cover the range of the fishing mertality
between 0.252 (the F generated by the 1989 fishery by a catch of 90,000 tens) and
0.679 (F_,). In addition, three management options with fixed annual catches were
calculated: 90,000 (TAC of 1989%), 112,000 tons and 196,000 tons, the latter two
corresponding to the catches which would be taken in 1%90 if fishing at F;, and
Fraxe respectively.

Furthermore, following the request by Denmark {(Greenland}, the three fixed-catch
options mentioned above have also been carried out subject to the constraint that
F should not be allowed to exceed 0.%0 in any given year.

All preojections are carried ferward to include catches in 1993 and SSB at the

“beginning of 1994 (Table 4).
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S5B 1 Jan 1991 (000 tons)

i Yield 1

03 o4
Mean F (ages 6-9}

. Cod in Subareca 1: calculated yield in 1990 and spawning stock
blomass (S$B) at beginning of 1991 for various levels of fishing
mortality in 1990,

Cod in Subarea 1. Projections of average annual age 3+ biomass (B3+}),
spawning stock biomass at the beginning of the year and catch and
fishing mortality (F) during the year for different management
strategies {(weights in ‘000 tons}.

Stakle catch level -

Stable fishing mortality Stable catch level but F never above 0.6

Year Parameter F(89) Fo.1 Fmax TAC=-90 TAC=112 TAC~196 TAC=30 TAC=112 TAC=1%6

1989 B(3+) 396
538 71
Fi{6-3) 0.252
Catch =11}

1990 B(3+) 364 351 304 363 351 305 383 s 314
S5B isg 190 130 190 120 130 130 194 190
F{6-3} 0.252 0.334 0.679 0.259 0.334 0.679 L.259 0,334 0.6
Catch L1 112 193¢ a0 112 p8=11 90 112 179

1991 B3+} 320 287 183 ale 275 127 311 275 202
SSB 285 263 187 283 263 187 283 263 202
F{6-9} 0.252 0,334 0,679 0.304 0.431 B{3+}<TAC 0.304 0.431 0.6
Catch 77 31 114 90 112 20 112 112

1992 B{3+) 266 222 111 2386 117 236 183 129
558 275 233 118 259 212 259 212 138
F{6~9) g.252 0.324 0.679 0.407 0.692 0.407 0.6 0.6
Catch 63 €9 635 94 112 20 101 68

1993 BI3+Y 206 163 70 1a3 60 149 110 3
55B 212 166 €2 17l 1086 imn 117 77
F{6-9) 0.252 0.334 0.879 0.696 B(3+)<TAC 0.8 0.6 0.8
Cateh 48 49 38 90 81 57 41

1994  sSB 179 128 k1 39 98 68 41
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The projections show that applying a fishing mortality coefficient of F = Fy,; or
below that or a fixed annual maximum cateh {TAC) of less than 100,000 tons leads
to a substantial increase in spawning stock biomass by the early-1990s to levels
near 300,000 tons. Exploitatien at a level of F,,, or setting TAC significantly
above 100,000 tens annually reduce the increase in SSB considerably due to the
initial high catch. :

Response to Special Requests from Denmark {Greenland)

i) Expected distribution of the 1984 and 1985 year-classes in 1989 and 1890

In the offshore area the 1984 and 1985 year-classes have been restricted
largely to the southern part of West Greenland (south of 64°307) and this
distribution pattern is expected also in 1989 and 1990, Some seasonal
changes in the distribution should be expected with a relatively more
northern distribution in summer and fall and more southernly in winter-
spring.

The inshore component of these year-classes is expected to be more evenly
distributed between Div. 1B and 1F than the offshore stock component.

iiy) Expected size distribution of cod in 1989-91

The 1984 year-class has shown a lower growth than predicted last year ({SCR
Doc. 88/23) and the expected length distribution has been revised downward.
The expected length distribution during 1989-91 is shown in Fig. 3.

100 3 T T T T T T T T T T T T

Cod >55 cm

60

Parcent

o

Cod 40-55 ¢cm N

sol- : -

- .

Cod <40 cm

Q T T T T _‘_—l_-_—l____l-—-__l___.hl T T T T
1989 1990 1991

Fig. 3. Cod in Subarea l: expected size distribution during

1989-91 of the year-classes 1984 and 1985 combined

assuming relative year-class size of 2100:18. Solid

lines by number, broken lines by weight.

During 1989, the majority of the catch will be in the 40-55 cm size group
and only a small propertion, mainly of the 1885 year-class, should be below
the minimum landing size. From late-198%/early-19%0 cod above 55 cm is
expected to account for more than 50% of the catch by weight (SCR Doc.
89/23).
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2. Cod in Division 3M (SCR Doc. 89/05, 60; SCS Doc. 89/08, 15, 16)
a) - Introduction
1) Description of fishery

With a moratorium cn. fishing for cod on the Flemish Cap in 1988 reported
catches were taken as by-catch in the redfish and flatfish fisheries. A
total of 570 tons was taken by EEC-Portugal (389 tons), EEC-Spain (141
tons), the USSR {34 tons} and Japan (6 tons}. The catches by EEC-Portugal,
the USSR and Japan were by-catch in redfish fisheries while the catch by
EEC-Spain was taken as by-catch in the flatfish fishery. There was fishing
activity reported in the area during 1988 by non-member countries, but
catch data is not available.

i1) Nominal catches

Catches ranged from 22,000 to 33,000 tons in the late-1970s when TACs were
25,000-40,000 tons. A decline in stock biomass after that period resulted
in a reducticn in the TAC to 13,000 tens in 1980. The TAC remained at that
level until 1987 and during this period catches were stable and averaged
about 12,000 tons. Recent catches and TACs were as follows (000 tons):

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

TAC 40 13 12.7 12.4' 12.4* 13 13 13 13 0 0
Cateh 30, 10 14 13 10 13 14 157 g? 1%

Excludes expected catches by Spain
Provisiconal data,

b) . Input Data

1) Commercial fishery data

Length frequencies were availakle only from EEC-Portugal for gillnet
{June), longline (May - experimental fishing) and otter trawl {December)
fisherles. Mean lengths of cod from these samples were 75.0 cm, 54.2 cm and
32.2 cm respectively. Approximately 94% of the 1988 Portuguese catch was
taken by otter trawl and catches were obtained evenly over the period April
to December.

ii} Research vessel data

Biomass and abundance estimates were available for research vessel trawl
surveys conducted by the USSR from 1977 to 1988. Estimates for 1977 were
high but survey coverage was limited (24 sets). Biomass and abundance were
variable between 1978 and 1982. For the 1983-88 period abundance declined
from 65.5 million to 26.7 million fish and during 1984-88 biomass declined
frem 31,100 to 10,500 tons. Acoustic estimates of cod bicmass in the water
column above the survey trawl were available for 1987 and 1988 and amocunted
te an additional 9,300 and 26,500 tons respectively.

A stratified-random bottom trawl survey was conducted by the EEC in August
1988 with minimum trawlable biomass estimated at 36,675 tons.

Age compcsitions from surveys conducted by both the EEC and the USSR during
1988 were wvirtually identical with cod aged 2 and 3 years comprising
approximately 90% of the catch. Of these two age-groups the 1986 year-class
fage 2) was most abundant.

c} Estimation of Parameters

Analytical assessments for this stock have nct been conducted since 1979 because
of perceived inadequacies in the commercial fishery database (NAFO Sci. Coun.
Rep., 1986, page 51). This situation remains unchanged for the current assessment.

The average age 3+ biomass was in the range of 30,000-35,000 tons in 197B-B0 ([NAFO
Sci. Coun. Rep., 1984, page 41} in contrast to about 200,000 tons in the 1960-65
period. Research wvessel surveys indicated that the age 14+ minimum-trawlable
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biomass for 1988 was in the range of 10,000 to 30,000 tons.

Catch Preojections

Cateh projections at the standard reference levels cannot be provided because the
status of the stock in 1988 was not precisely defined. Research vessel results
indicated that biomass and abundance were at low levels and only about 5-10% of

the 1988 survey population abundance was older than 3 years. This suggests that
the spawning stock biomass is currently at a low level.

To protect the remaining spawning stock and to allow recent year-classes to
contribute towards the most rapid rebuilding of the biomass from its present low
level, STACFIS advises that the moratorium on fishing should centinue. STACFIS
also notes that the year-classes which dominated the survey catches in 1988 (the
1985-86 year-classes}) will not contribute substantially to the spawning stock
biomass until the 1991-93 period. }

Ced in Divisions 3N and 30 (SCR Doc. 89/5, 35: SCS Doc. 89/15, 16)

a)

Introduction

i) Description of fishery

Neminal catches of cod from this stock deeclined from a peak of about
227,000 tons in 1967 to a low of about 15,000 tons in 1978. Catches
subsequently increased to 51,000 tons in 1986 and were 42,500 tons in 1988
{(Fig. 4). Approximately 75% of the 1988 catch was obtalned in Div. 3N and
was taken mainly by Canada (19,701 tons), EEC-Spain {15,889 tons) and EEC-
Pertugal {3,927 tons). Canadlan catches are taken mainly by otter-trawl and
have been approximately 18,000 tons since 1984, Spanish catches, taken
generally by pair-trawl, and Portuguese catches taken by otter-trawl and
gillnet, in 1988 were approximately the same as those taken in 1987.
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Fig. 4. Cod in Div. 3NO: trends in nominal catch and

fishing mortality (ages 7-10), 1958-88.




ii)

37

Nominal catches

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

1979 1980 1981 1982 1983 1984 1985 1886 1987 1988 1989

TAC 25 26 26 17t 17 26 33 33 33 40 25
Catch 28 20 24 32 29 27 37 512 397 432

! Excludes expected catches by Spain

Provisiecnal data

b) Input Data

i)

ii)

Commercial fishery data

Catch and effort data for 1977-85 were obtained from NAFO Statistical
Bulletins, while those for the Canadian otter-trawl fleet from 1988 to 1988
were provided by Canada. Spanish pair-trawl data for 1987 were those
presented in the Spanish Research Repeort for that year (5CS Doc. 88/14).
Catch-rate indices for otter trawls and pair trawls were derived separately
from a multiplicative analysis using data for the 1277-88 and 1977-87
verieds respectively. The Canadian otter-trawl index generally increased
from 1977 to 1982, declined to 1987 with a subsequent increase.

Pair-trawl catch rates were also derived from a multiplicative analysis
using official Spanish statlistics for the 1982-88 period. This index
agreed gquite well (r’=0.94) for overlapping years with the previously
derived index using 1977-87 data. The 1988 index, taken from the Spanish
statistics, was adjusted by the relaticnship between catch rates in both
pair-trawl series for these overlapping years and appended to the 1977-87
pair-trawl catch-rate series. Spanish pair-trawl catch rates increased
from 1980 to 1984, declined to 1986 and subsequently increased.

Since 1977, the fisheries conducted by Canada and EEC-Spain have generally
occurred in separate areas. The Canadian otter~trawl fleet has fished
mainly inside the Canadian 200 mile fishery zone, while the Spanish pair-
trawl fleet has fished in the Regulatory Area. Catch-rate indices from
these two fisheries were combined after weighting each to an estimate of
the geographical area inside (80%) and outside ({20%) the =zone. The
combined catch-rate index, although variable in the earlier period, showed
a general increase from 1977 to 1982, stability from 1982 to 1984, a
decline from 1984 to 1987 and an increase in 1988.

As in previous analyses the current method for estimating directed fishing
effort for the Canadian otter-trawl fleet was to aggregate for each month
all vessels’ trips which have cod specified as main species. Main species
was determined as the species which comprises the largest portion of the
catch. At the June 1988 meeting of STACFIS it was recommended that
analyses be completed using alternate methods to determine directed fishing
effort for the Canadian fleet. Data was not made available to complete
that analysis for the current assessment, therefore STACFIS again
recommends that the analysis for the current assessment be completed, using
the percentage cod cateh of the total groundfish on a more disaggregated
basis than month, for the next assessment of this stock.

Research survey data

Stratified-random research vessel surveys have been conducted by Canada in
Div. 3N for the 1971-89 period, with the exception of 1983, and in Div. 30
for the years 1973-89 with the exception of 1974 and 1983. To account for
incomplete coverage in certain years, estimates of abundance for non-
sampled strata were cbtained using a multiplicative analysis.

Since 1976, with the exception of 1979, survey blcmass was larger in Div.
3N than 30 until 1982 and since 1983 has been larger in Div. 30 (excluding
1986) .

Survey abundance and biomass were highest in 1987 but have declined in both
1988 and 1989, with the 1989 abundance being the lowest in the time series.
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Bicmass in 1989 did not decrease to the same extent because the population

consisted of a higher proportion of older and larger fish. The decline may
be due in part to the very weak 1983 and 1984 year-classes.,

Surveys by the USSR have been conducted on a stratified-random basis since
1983. Results of surveys from the 1977-82 period, which employed different
survey methodeology, were reanalysed to make that series comparable to the
1983-88 period. The abundance and biomass estimates generally increased
from 1%79-85 and have subsequently declined. The age structure estimated
from the 1985 survey was not consistent with those from adjacent vears and
was considered anomalous. Discrepancies in the age structure estimated
from the 1987 and 1988 USSR surveys were identified and ceonsequently data
for these years were not used in subsequent analyses. Accustic estimates
from the 1987 and 1988 USSR surveys indicated that 11% and 71% respectively
of cod numbers were distributed pelagically.

Catch-at-age data

Biological sampling data from the Canadian otter-trawl, Spanish pair-trawl
and Portuguese gillnet fisheries were used to estimate the age composition
of the commercial catch in 1988. The 1981 and 1982 year-classes were most
abundant in the Canadian catch-at-age. Sampling for Spanish catches during
November suggested that 2 and 3 year-cld cod were abundant.

Average welghts-at-age were available only from Canadian otter-trawl and
Portuguese gillnet fisheries. Average welghts in 1988 for cod aged 6 and
older were lower than they had been in 19287 and for ages 6 and 7 were the
lowest observed in the time series. A sum of preducts check indicated that
the calculated catch in 1988 was about 94% of the reported catch.

c) Estimation of Parameters

i)

Sequential population analysis

Commercial vessel (CV) catch-rate and research vessel (RV) survey indices
of abundance including 1988 data were analyzed in separate formulations of
the adaptive framework (ADAPT)., The commercial catch-rate data used were

the average of otter-trawl and pair-trawl indices. The fully-recruited F
obtained {(0.75) was about 3-4 times that for the 1977-84 period and was not
considered to be a realistic estimate. As described in Section bi(i) of

this report the catch-rate series used may not reflect stock abundance
because of problems with the definition of directed effort for the Canadian
fleet. For these reasons it was decided to use only survey results for
calibration.

Canadian and USSR survey dakta were included in a single adaptive framework.

For reasons stated in Section b{ii), certain years were omitted from the
analysis. These were 1984 and 1987 for Canadian surveys and 1985, 1987 and
1988 for the USSR survey. The necessity to exclude five data points

because they are cutliers is indicative of the inherent variability of the
RV data. The ADAPT formulation used is descriked in Section f.

ARbundance estimates for ages 3 and 4 could nct be obtained precisely while
those for ages 5-9 were obtained with cocefficients of variation about 50%.
Catchabilities at age were estimated with all CVs about 30%. The age 3+
population abundance estimated from this analysis is about 73 million fish
and is the lowest in the 12 year period analyzed. The fully-recruited
fishing mortality for 1988 was about 0.36 (Fig. 4).

The adaptive framework {with RV data) was used to estimate population size
for 1987 for comparison with the results of last years assessment. The
fully-recruited F (ages 7+} estimated from this analysis is about twice
that determined during last years assessment although many of the
pepulation estimates had high coefficients of variation (50%-90%). The
numbers of fish at ages 5 and 6 were estimated to be higher by 45% and 33%
respectivély. If the adaptive framework had been used last year, the age
coemposition would have been different from that estimated during the 1988
assessment, however the age 3+ population abundance would have been
estimated to be only about 7% higher.
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ii} Yield-per-recruit

A yield-per-recruit analysis was conducted for this stock at the 1988
assessment meeting. The reference fishing mortality levels estimated and
used in 1988 were F,; = 0.15 and F = 0.25 (Fig. h) with yield-per-

max

recruits of 1.24 and 1.33 kg respectively.
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Fig. 5. Cod in Div, 3NO: vield-per-recruit for a range of

fishing mortalicies.

Assessment Results

Age 3 and 4 abundance derived from ADAPT using RV data were not precisely
estimated but RV results were used to provide general indications of the size of
the 1984 year-class (age 4 in 1988). That year-class was about the same size as
the weak 1983 year-class (10 million fish) and STACFIS decided to set the 1984
year-class at age 3 at about this level. The 1985 year-class (age 3 in 1988) was
set at the 1977-85 geometric mean at age 3 of 33 million fish. This now implies
that the 1988 age 3+ population numbers abeout $0 million fish (Fig. 6).

Revised estimates of stock size now Indicated that the mean age 3+ biomass for
this stock increased from 45,000 tons in 1976 to 190,000 tons in 1986 and
subsequently declined to about 126,000 tens in 1988, The major reason for this
recent decline is the size of the weak 1983 and 1984 year-classes at ages 3 and 4
in 1987 and ages 4 and 5 in 1988. These year-classes have been described as weak
in previous assessments, but both are now estimated to be about one-half the
lowest previously observed year-class in this stock. These lower levels of
recruitment as well as the estimate of fully recruited F in 1988 (0.36) now
implies that the mean 3+ bicmass for 1987 is about 25% lower than that estimated
at the 1988 assessment of this stock.
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Catch Prodections

The parameters which were used to project stock size are glven in Table 5. The
partlal recruitment used was the average for 19%81-86 while the wvalues used for
ages 5-12 are those estimated in the calibration analysis. The 1986 and 1987
year-classes at age 3 in 1989 and 1990 were set at the 1977-85 geometric mean of
33 million fish. The 1989 catch was assumed to be the 1989 TAC of 25,000 tons.

Table 5. Cod in Dlv. 3NO: parameters used in projections of stock biomass
and catch.

Stock size : Mean weight (kg)

Age 1 Jan 89 Mean start of Percent Partial
{yr) (1 000) Annual Year Mature’ Recruitment

3 33,000 0.54 0.41 0 0.07

4 26,769 0.94 0.71 4 0.27

5 6,060 1.44 1.16 - 22 0.91

3 ) 3,494 1.92 1.66 64 1.00

7 11,459 2.87 2.35 94 1.00

8 7,478 4,65 3.65 929 1.00

g 2,443 6.78 5.61 100 1.00

10 1,439 8.53 7.60 100 1.00

11 880 9.71 9.1¢ 100 1.900

- 12 516 11.21 10.43 100 1.00

Projections of catch for 1990 and spawning stock biomass for January 1, 19291 are
given in Table 6 and Figure 7. The projected 1990 catches for F,; = 0.15 and F,,
= 0,25 are 18,600 tons and 29,600 tons respectively. The TAC of 25,000 tons for
1589 now implies a fully recruited fishing mortality in that year of 0.23.




61

Table 6. Cod in Div. 3NO: projections of catch and spawning stock biomass (S5B)
at various reference levels of fishing mortality assuming catch in 1989

= 25,000 tons.
S5B {(1.1.1990) Reference fishing Catch (1990) 55B (1.1.1990)
(tons) mortality level {tons) (tons)
96, 300 Fg., = 0.15 18,600 106,600
Foaw = 0.25 29,600 97,000
Fgay = 0.36 40,700 87,500

During the last assessment of this stock, the 1983 and 1984 year-classes at age 3

were eStimated to be 9.6 and 23.5 million fish respectively. The current
assessment confirms the size of the 1983 year-class, but also suggests that the
1984 year-class is about the same size. The size of these year-classes is about

one-half the next lowest year-class in the entire 1959-88 period and is less than
one-third the 1977-85 geometric mean at age 3 of 33 million fish. During the
1977-88 period age-groups € and 7 contributed, on average, about 35% of the catch
biomass. It 1is projected that the 1983 and 1984 year-classes at ages 6 and 7 in
1990 will only contribute about 10% of the catch biomass for that year. The
revised estimate of the 1984 year-class (10 million compared with the previous
estimate of 23.5 millien fish) as well as the currently estimated population size
are the major contributers to the projected catch for 1990 being lower than that
for 1989.
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Fig. 7. Cod in Div. 3NO: projecticn of catch for 1990 and

spawning stock biomass (SSB) at the beginning of
1991 for a range of fishing mortalities.
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Model Formulation in Adaptive Framework

Parameters:
- Year-class estimates
Ny 1090 i=23-9
- Calibration coefficients for RV numbers
K{Can), i= 3-9
K{USSR); 1 = 3-9
Structure:
- Natural mortality was assumed = 0.20
- Error in catch-at-age assumed negligible
- F on cldest age (12) calculated as total F to ages 7-10
- F for ages 10-12 in 1988 set equal to the total
- F for ages 7-9 in 1988 ‘
- Intercepts not fitted
Input:
- Cy . i =3-12, t = 1977-88
- RV (Can), . i=3-9, t = 1977-82, 85-86, 88
- RV(USSR); 1 = 3-89, t = 1977-84, 86

Objective function:

- Minimize
ZZ“ (obs(1nRV (Can); ) -pred (1nRV(Can), (}]? +
zzm [ebs {1nRV (USSR}, .} ~pred (1nRV (USSR}, .} ]2

Summary:

- Number of cobservations = 126
- Number of parameters 21

Redfish in Subarea 1 (SCR Doc. 89/30, 40, 41, 51; SCS Doc. 89/13, 14)

a)

Introduction

Redfish landings consisted almost exclusively of golden redfish (Sebastes
marinus). Total nominal catches were rather stable between 1978 and 1983
averaging 8,000 tons. From 1984 to 1986, catches declined to an average level of
5,000 tons. A drastic decline to only 1,200 tons.in 1987 due to closure of the
cod fishery was followed by an increase to 2,500 tons in 19B8. The decrease of
catch levels since 1984 was due to a considerable effort reduction of the mixed
redfish~cod fishery by trawlers of the EEC-Federal Republic of Germany which was
only partly compensated by a directed redfish fishery of Japanese trawlers in a

jeint-venture arrangement with Greenland. In 1988, increased effort in the cod
fishery by trawlers from Greenland and the EEC-Federal Republic of Germany
produced a subsequent increase of redfish by-catches. Recent catches ('000 tons)

were as follows:

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

catch B8 9 8 6 8 7 6 4 5 1t 32

Low catch due to closure of the cod fishery.
Provisional data.

2
Small juvenile redfish (S5, marinus and 5. mentella) were quite abundant in the
northern Div. 1ABC where large numbers were taken and discarded as by-catch in the
shrimp fishery.
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Input Data

i) Commercial fishery data

. Analyses of sampling data on length and age composition obtained from the
commercial fishery by Greenland and the EEC-Federal Republic of Germany in
recent years were not yet completed and therefore not available.

ii) Research vessel survey data

Biomass and abundance estimates for Sebastes marinus and S. mentella
derived from results of stratified-random bottom-trawl surveys conducted by
the EEC-Federal Republic of Germany in late autumn since 1982, indicated a
continuous decline of the adult steck component of 8. marinus inhabiting
Div. 1D-1F from a level of 74,000 tons and 129 million fish to only 10,000
tons and 17 million fish respectively in 1988. Recent catch levels seem,
however, not to be indicative of the decline in survey biocmass.
Corresponding estimates for S. mentella .remained fairly stable over the
survey period averaging about 3,000 tons and 6 million fish, however, the
area of distribution of S. mentella in depths exceeding 400 m was
insufficiently covered by the surveys primarily designed for ced.

From stratified-random bottom trawl surveys conducted jointly by Japan and
Greenland in July/August 1987 and September/October 1888 in Piv. 1A-D, the
latter covering depths of 400-1,500 m only, blcomass estimates (tons) were
derived as follows:

July/August 1987 September/October 1988
Sebastes marinus 4,000 200
Sebastes mentella 8,000 5,700

In the northern part of the survey area (Div. 1B+C, 9,877 nnf), covered by
the EEC-Federal Republic of Germany from 1982 to 1988, where predominantly
small juvenile redfish below 20 cm were distributed, with highest biomass
and abundance estimates obtained at 10,000 and 9,000 tons and 159 and 130
million fish in 1986 and 1987, respectively. In 1988 corresponding
estimates amounted to only 3,000 tons and 74 million fish.

A stratified-random shrimp survey conducted by Greenland with the
commercial shrimp trawler Elias Kleist in July 1988 covered a far larger
area, also including part of Div. 1A, of 29,272 nm’. Biomass and abundance
estimates amounted to 23,000 tons and 750 millien small juvenile redfish.
The total redfish by-catch in the commercial offshore shrimp fishery in
1988 {estimated at 3,600 tons or 120 million individuals) thus would have
comprised 16% of the biomass of juveniles as calculated from the survey.
The northern part of Subarea 1 was confirmed by all surveys as being a
nursery ground fer redfish.

Catch Projecticns

Recent redfish catches in Div. 1D-F amounted to about 9% on average of the survey
biocmass estimates since 1982, and the observed decline in survey bicmass and
abundance can obvicusly not be attributed to the fishery. The extent to which,
however, the removal of large amounts of juvenile redfish in the northern part of

Subarea 1 by the shrimp fishery may adversely affect redfish recruitment is not
known at present.

By-catch regulations for the shrimp fishery could, however, become advisable if
considerable proportions of the biomass of juvenile redfish continue tc be caught.

As long as catches of the adult component remain at recent levels comprising only
small proportions of the minimum trawlable biomass as estimated from surveys, no
TAC needs toc be advised by STBACFIS.
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Redfish in Division 3M (SCR Doc. 87/20, 89/6, 56, 60; SCS Doc. 89/8, 13, 15, 16)

a) Intreduction

i}

ii)

Description of fishery

Over the past decade, USSR, EEC-Portugal, Cuba and Japan constituted the
main fleets in the directed fishery on this stock. The fishery primarily

occurred from January toc September and midwater trawling was the
predominant fishing method.

Neminal catches

Nominal catches have been between 14,000 tons and 44,000 tons since 1977
and have been as high as 52,000 tons in 1959, Catches exceeded the TAC by
9,000 tons in 1986, 24,000 tons in 1987 and 3,000 tons in 1988, The
increase in 1586 and 1987 was mostly due to landings by the EEC (primarily
Portugal). The reduction from 1987 to 1988 was due to a reduction of
fishing effort. Except for 1987, the USSR fleet has taken half of the

reported landings in each year and in some years as much as 77%. Recent
catches and TACs (*000 tons) are as follows:

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

TAC 20 20 20 20 20 20 20 20 20 20 20
Catch 20 16 14 15 20 20 20 29! a4' 23t

1

Provisional data.

bl "Input Data

i)

i1)

Commercial fishery data

" Catch and effort data from ICNAF and NAFC Statistical Bulletins for 1959-85

were combined with preliminary NAFO data for 1986 and 1987 and utilized in
a multiplicative model to derive a standardized catch-rate .index. The
derived series showed a decline from 19%61 toc 1967 followed by a rapid
increase te the highest rate in the series in 1970. Catch rates declined
sharply to 1972 but have been relatively stable to 19853. Preliminary data
for 1986 and 1987 suggest a slight increase relative to 1985. STACFIS
nocted the variability around the catch-rate estimates in each year. While
acknowledging that this series may not be reflective of stock abundance,
STACFIS consliders that the relatively stable catch rates since 1973 may
indicate a general stability in the stock status.

Commercial length frequencies from the Portuguese fishery in December
indicated twc modes at 27 cm and 34 cm. Length freguencies from the Cuban
fishery in August revealed a mode of 27 cm.

Commercial catch-at-age was ‘available fr&m 1975 to 1986 (SCR Doc. 87/20)
and from 1979 to 1988 (SCR Deoc. BS/06}.

Research data

A frequency representing percent-at-length from a USSR boltom trawl survey
in 1988 indicated most individuals were in the 22-28 cm range. These
corresponded primarily to the year-classes of the early-1980s. surveys
also indicated a pulse of recruitment first observed in the 1987 survey
that was relatively stronger than anything seen since 1984. However, it is
unknown the extent to which these young fish are recruited to the research
gear. The abundance of this recruitment compared to the relatively strong

year-classes of the early-1980s is unknown as there were no relative
abundance estimates available.

Bicmass estimates from the USSR trawl surveys showed high fluctuations frem
year to year since 1983, It was noted that redfish exhibit wvertical
migrations to the extent that a considerable proportion eof total biomass
was unavailable to the trawl swept area during surveys. For 1988, this
proportion was estimated to be 90% compared to at least 77% in 1987.
Bicmass estimates (000 tons) were as follows:
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1983 1584 1985 1986 1987 1988

Trawl 155 132 52 310 106 47
Acoustic - - - - >350 110
Total I >456 457

Biomass from an EEC bottom trawl research survey in July was estimated by
the swept-area method to be 170,000 tons. It was noted this estimate
differed from the USSR trawl survey estimate by 125,000 tons. Both surveys
employed a stratified-random design and were conducted in mid-summer.
STACFIS noted large interannual fluctuations in the USSR survey estimate
and the large difference between the EEC and USSR survey in 1988 and
subsequently concluded that this information may not reflect trends in
stock abundance.

c) Estimation of Parameters

i)

Sequential population analysis

SPA analyses were avallable incorporating variable natural mortality (M)
and constant M (0.1) over all ages in separate analyses. Details of
partial recruitment and calibration were not provided and STACFIS was
unable to evaluate the results. ITllustrative SPAs were run tc get an idea
of population sizes from input terminal Fs of 0.1 and 0.5 with the
available catch-at-age data, These data were examined in a preliminary SPA
te estimate partial recruitment. Terminal ¥ for 1988 was initially set to
0.20 and iterations carried out until the partial recruitment pattern in
1988 eqgualled the average for 1975-87. Weilght-at-age was derived from
calculated population abundance and biomass at age from 3CR Doc. 89/06 but
was found to give unrealistic high weights for age-groups 14 and colder and
were therefore not used.

ii) General production model
General production analyses were not considered appropriate for catch and
effort data because there is nc significant contrast in these data.

iii) Status gqueo methods
Effort data, caleculated using the multiplicative model, and catch-at-age
were utilized in two separate ’‘status que TAC' models (LEAP FRCG and ANOVA
TAC) . Retrospective analyses were carried out in order to investigate
their performance in estimating TACs in the past. The LEAP FROG method
indicated poor performance in forecasting retrospective catches for this
stock., Predicted catches differed by 30% to 170% from actual catches when
effort in year t+l was assumed equal to effort in year t-1. When utilizing
actual effort fer year t+l, the divergence ranged from 40% to 275%. Linear
regressicens for ANOVA TAC method were not significant indicating the methed
is inappropriate. STACFIS considers these methods wunreliable in
forecasting catches of this stock.

d) Assessment Results

i)

Seguential populaticn analysis

The illustrative SPAs were not used as indicators of population size but
simply to examine whether there is evidence of a converged portion in the
populaticn matrix. The results indicated divergence 'in age 5+ numbers from
the SPA with F, = 0.1 and F; = 0.5, The difference in the SPAs was
expressed as a percent of the SPA (F: = 0.5) age 5+ numbers as follows:

1975 1%76 1977 1978 1979 1980 1981 1982 1983-1988

Difference % 15 21 31 39 52 67 78 92 >100
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It was noted that the population matrix 1s tending toward convergence and

therefore additional catch-at-age infermation will preve increasingly
useful in assessing the status of this stock.

Given that 5+ numbers from illustrative SPAs were within about 30% for the
first three years, STACFIS considers the gecmetric mean of age 5 population
numbers for 1975-17 from each of the SPas (118x10‘) may indicate long term
average recruitment. Applying the results of a yield-per-recruit analysis
from this year’s Div. 3LN redfish assessment indicates a long-term yleld of

about 20,500 tons at F,, and 22,000 tons at F,, reference exploitation
levels. .

<) Prognoses

i)

General biological information

Estimates of trawlable biomass from a series of USSR summer trawl surveys
show large interannual fluctuations. STACFIS considers changes of a large
magnitude between some years are too dynamic to reflect changes in the
stock. Although acoustic data indicate a considerable portion of
population biomass to be above the swept area of the survey trawl,
estimates of this propertion were different in 1987 and 1988.
Nevertheless, combined trawl and acoustic biomass estimates for 1987 and
1988 gave similar results of about 450,000 tons. Exploitation rate at
reference fishing levels of F;, (11%) and F,, (19%), applying yield-per-
recruit calculations from this vyear’s Div. 3LN redfish assessment,
correspond to catches of about 49,500 tons and 85,500 tons respectively.
It was noted that a biomass estimate from the 1988 EEC survey (170,000
tons) was considerably different from the USSR bottom-trawl estimate in
1988 {47,000 tons) in splte of the fact that beoth surveys were conducted
over a similar time period. The difference observed may be related to (a)
a change 1n the distribution of the fish in the water column; (b) the
inherent variability o¢f estimates of redfish abundance from stratified-
random bottom trawl surveys; or {c¢) differences In the gears used in the
two surveys. STACFIS welcomes additional data from these surveys if they
are to be continued.

STACFIS acknowledges that assessments of redfish stocks present unique
problems due to behavioural dynamics which make it difficult to interpret
indices of abundance derived from available data. However, STACFIS notes
that two independent analyses {general production model from the 1987
assesament and this year's Div. 3LN yield-per-recruit), aside from their

shortcomings, indicate a similar long yield term at Fg,; and Fp,y 28
follows:

Model Fp.q Yleld (tons) Foax Yield (tons} Source
Non-equilibrium 19,000 21,000 NAFC Sci. Coun.
general production Rep., 19B7, p. 50
Thompson and Bell 20,500 22,000 From thls year’s
yield-per-recruit Div. 3LN
assessment

Applying the Div. 3LN yield-per-recruit calculations, populaticn sizes for
long-term yiteld at Fy,; and F_, would be 186,000 tons and 116,000 tons
respectively. This inherently assumes a stable age distribution and
average recruitment. Redfish typically exhibit cycles of recruitment with
a year or two of better than average recruitment followed by a number of
vears of relatively low recruitment. The USSR surveys for 1987 and 1988
estimate the population size to be abeut 450,000 tons. This indicates that
the current population size is substantially higher than the long-term
average according to yield-per-recruit calculations. The early-1980s year-
classes are known te be relatively strong (NAFO Sci. Coun. Rep., 1985, page
61). The USSR survey in 1988 estimated that most of the population was in
the 22 e¢m to 2B cm range approximately corresponding to these year-classes.
If this is reflective of the size distribution of the stock then a very
high percentage of the 450,000 ton biomass must be associated with these
year—¢lasses. STACFIS considers that a stock size that 1s estimated to be
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approximately deuble the size for long-term yield with a stable age
distribution is unlikXely tc be completely made up of a few strong year-
classes.

STACFIS noted a pulse of recruitment indicated from USSR trawl surveys in
1988 that would not recruit to the fishery until about 1992, but could not
evaluate its abundance relative to the dominant early-1980s year-classes as
seen in the survey catches.

STACFIS considers from the available information that a higher TAC than the
present TAC of 20,000 tons may be warranted. Based on the 1988 USSR bottom
trawl and acoustic survey, catches of 50,000 tons and 85,000 tons are
estimated at exploitation levels correspending to F,, and Fg,,
respectively. STACFIS has reservations about the survey results and
considers that a TAC should be set well below either of the reference
exploitation levels. STACFIS notes that due to the longevity of redfish
and the relatively young age of the strong early-1980s year-classes, their
total potential yield will not be seriously affected by too low a TAC for
1980 sheuld the survey results be confirmed in the near future.

6. Redfish in Divisions 3L and 3N {SCR Doc. 89/6, 54; 5C5 Doc. 89/08, 13, 15, 16)
a) Introduction

b)

From 1260 through 1985, catches averaged just over 20,000 tons, ranging between
8,000 and 33,000 tons. During that same period, about 60% were taken from Div. 3N.
In 1986, the total catch increased to about 43,000 tons with #5% being taken in
Div., 3L. Catches increased again in 1987 to over 70,000 tons (57% from Div. 3N}
then decreased to about half that (34,000 tons) in 1988. No reports have been
received from South Korea for 1988. Canadian surveillance estimated non-member
catches for 1988 to be about 9,500 tons. The increases in Div. 3L were the result
of increased catches by EEC-Portugal while the increased landings from Div. 3N in
1987 were the result of increased catches by USSR (18,851 tons) and South Korea
{16,053 tons). For 1988, EEC-Portugal has reported catches of only 8,667 tons
frem Div. 3L and 1,827 tons from Div. 3N. Most of the 1988 catch was taken by the
USSR and EEC, Recent catches and TACs (‘000 tons) are as follows:

1979 1980 1381 1982 1983 1984 1985 1986 1887 1988 1989

TAC 18 25 25 25 25 25 25 25 25 25 25
Catch 14 16 24 22 20 15 21 43! 71! 34!

1

Provislonal data.

Input Data

i) Commercial fishery data

Catch and effort data from ICNAF and NAFC Statistical Bulletins for 1959-85
were combined with preliminary NAFC data for 1986-87 and preliminary
Canadian statisties for 1988. These were utilized in multiplicative
analyses to derive standardized catch-rate series for Div. 3L and 3N
separately since it has been shown previcusly that there are somewhat
different trends in each of the Divisions over time ({(NAFO Sci. Coun. Rep.,
1988, page 48).

The results of the analysis for Div. 3L alone indicated that there were not
significant trends in catch rates cver the years 1959-88,

Analysis of the Div., 3N data indicated significant differences between
years, but mainly as a result cf the high 1966 and 1974 catch rates. The
changes observed for those years were too rapld to reflect changes in the
stock status of this species. In general, catch rates have been fairly
stable in this Division as well.

STACFIS has reservatjons as to whether catch rates for redfish are
reflective of stock status given the schooling behaviour of these fish.
However, the lack of trends in either Division may indicate a general
stability of the stock over the 1859-88 period.
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Commercial frequencies from the Canadian fishery indicated a mode of 27-30
em in Div. 3L throughout the year except in March and April when larger
fish were taken. German Democratic Republic catches, alse from Div. 3L
contained fish of modal length 30-35 cm throughout the year. Relatively

small fish (modal length 27 cm) were caught by Cuba in Div. 3N in August.
Ne other frequencies were available from Div. 3N,

Commercial catch-at-age data were available for the fishery from 1975-86
{SCR Doc. 87/20) and 1979-88 (SCR Doc. 89/06).

Research data

Length frequencies from USSR surveys in Div. 3L for 1984-88 (SCR Doc.
89/06) indicated that most fish were larger than 22 cm in all years. In
1988 a small mode was observed at 8 cm. In Div. 3N, a mode at 21 cm in 1988
corresponds to good recruitment of the early-1980s year-class. This year-

class has been present in the survey frequencies from Div. 3N beginning in
1984 but has been consistently absent in Div. 3L.

Biomass estimates were also available from the USSR surveys from 1983 to
1988 (sCs Doc. 89/08). The trawlable biomass was estimated te be about
125,000 tons in 1983 then 199,000 tons in 1984 but has been beleow 100,000
tons since then. The 1988 estimate, 40,000 tons, is the lowest in the
series. It was noted that varying propocrtions of redfish have been detected
up off the bottom in the different years and this may have affected the
trawl survey results. It was estimated that 80% of the biomass was above
the trawl in 1988.

c) Estimation of Parameters

1)

ii)

11i)

Sequential population analysis

SPA of the Div. 3LN redfish was avallable (SCR Doc. 89/06). These analyses
were carried out both with fixed M ({0.10) and variable M. In addition,
estimates of F,, were provided. WNo details of partial recruitment
estimation or calibration were provided, and STACFIS was unable to evaluate
the results.

Because of concerns regarding the representativeness of catch rates as
indicators of stock status, and because the research survey database is

.only for a relatively short time period, STACFIS does not consider SPA to

be appropriate at this time. Nonetheless, STACFIS is reascnably certain
that Fg is not below 0.10 or above 0.50 so SPA runs were carried inputting
these fully recruited Fs for 1988 for i1llustrative purposes. The catch-at-
age data were examined using a preliminary SPA to estimate partial
recruitment. The Fg, was set to (.20 and iterations carried out until the
partial recrultment in 1988 equalled the 1975-B7 average. Welght-at-age was
estimated by comparison of abundance and biomass at age from SCR Doc¢, 87/20
and 89/06.

General preduction model

General produétion analysis was not considered appropriate for Div. 3L
catch and effort data because there was not significant contrast in these
data. STACFIS observed that although there were significant differences in
catch rates for Div. 3N, there was, in general, poor contrast in these data
as well and therefore general production analysis was not performed,

Yield-per-recrulit

The partial recruitment determined above, along with the average weights-
at~age for 1975-88 {see text table) were input into a Thompson and Bell
yield-per-recruit model with ages 5-23 and M=0.10 to-estimate yleld at the
reference fishing levels of Fy, and F_,
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Partial Mean
Age Recruitment Weight-at-age (kg)
5 0.282 0.153
é 0.487 0.204
7 0.554 0.227
8 1 0.276
9 1 0.314
10 1 0.373
11 1 0.421
12 1 0.500
13 1 0.571
14 1 0.647
15 1 0.729%
16 1 0.785
17 1 0.848
i8 1 0,908
19 1 . 1.003
20 1 1.059
21 1 1.132
22 1 1.188
23 1 1.208

Status quo methods

Although STACFIS, as already noted, has reservaticns concerning the catch-
rate series, the calculated effort data were utilized in two separate
‘status gquo TAC' models. The two medels examined were LEAP FROG and ANQOVA
TAC. Rekrospective ahalyses were carried out in order to investigate their
performance in the past.

The retrospective analyses indicated that neither status guo method was a
good predictor for catches of Div. 3LN redfish., With ANCVA TAC, none of the
linear regressicns were significant indicating that the model was not
appropriate. With LEAP FROG, the predicted catches ranged from 10% teo 230%
of the actual catches when effort in year t+l was assumed equal to effort
in year t-1 and from 13% to 120% when inputting actual effort for year t+l.
STACFIS does not consider these models useful in forecasting catches of
this stock.

a) Assessment Results

1)

i)

Sequential populaticn analysis

The illustrative SPAs were not used as indicators of stock status but only
to examine if a portion of the matrix ceculd be considered as converged. The
results indicated divergence in the age 5+ biomass as follows (expressed:
difference as percent of F, = 0.50 age 5+ biomass):

1975 1976 1977 1878 1879 1980 1961 1982 1983 1984 1985 1986-68

DIiff. {%} 12 15 18 23 30 37 44 49 60 71 a2 >100

STACFIS considers that the matrix is beginning to converge, and therefore
these catch-at-age data will prove increasingly more useful in assessing
the stock as time progresses. AL present however, there are insufficient
fixed points to allow calibration.

Yield-per-recruit

The results of the yield-per-recruit analysis (Fig. 8) are as follows:

F Yield {kg)

Fo,  0.120 0.173
F 0.222 0.186

max
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Yield {kg)

Fig. 8. Redfish in Div. 3LN: vyield-per-recruit curve.

Noting that the illustrative SPA 5+ biomass estimates were within about 25%
for the first four years, STACFIS used the derived age 5 population numbers
for 1975-78 to estimate leng-term yield. The geometric mean of the 8 values
is abeout 120 x 10° age 5 fish. Applying the yield-per-recruit values
derived above indicates a long-term vield of about 21,000 tons at Fy, and

22,300 tons at Fp,- STACFIS notes that these are very close to the
current TAC of 25,000 tons,

e) Preognoses

i)

General bioclogical information

Catch rates in neither Div, 3L nor 3N shew any trends with time from 19859
to 1987/88. STACFIS acknowledges that this may indicate that exploltatien
may be below potential but has seriocus reservations as to whether the catch
rates are reflective of stock status given the schooling behaviour of the
species. Density of concentrations may not change with changing abundance,
cnly the number of concentrations. With this scenarie, the population may
drop to a critically low level before catch rates change. Information
concerning search time would be useful in this context, but these are not
currently available. STACFIS does consider that in general terms, the
stable catch rates may indicate an overall stability of the stock.

The results of research surveys by the USSR indicate a drop in trawlable
biomass of 50-70% between 1983 and 1988. Although acoustic data indicate a
considerable portion of the stock to be above the trawl swept area in 1988,
the wvariability of this is not currently known. Redfish are known to
distribute in the water column, and assuming that behavicur does not change
from cone vyear to the next (at the time of the survey}), then a fairly
constant proportion may be pelagic from one year to the next. If this is
so, then accounting for pelagic distribution will only scale the survey
data without changing the trend over time. The total biomass {bottom and
pelagic) estimated from the 1988 survey is about 200,000 tons. Applying
F,., and F_,, exploitation (11 and 19% respectively) gives yields of about
22,000 and 38,000 tons respectively-
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STACFIS acknowledges that assessment of redfish stocks presents unique
difficulties because of the nature of the species. The distribution
patterns make it difficult to evaluate catch-rate data as noted above.
Their pelagic distribution and schooling mean that interpretation of
.stratified-random survey results is difficult. Because they are long lived
and slcw growing, many years of data are necessary before SPA is useful.

However, STACFIS notes that three independent analyses (general production
analyses run in the past, yield-per-recruit analysis, and reference
exploitation of a 1988 biomass estimate} all with the exception of the F_,,
catch based on the 1988 survey biomass (38,000 tons), give very similar
results, and indicate a yield of about 25,000 tons. Two of these three are
long-term estimates.

STACFIS notes that there will be increased recruitment to the fishery over
the next few years in Div. 3N, but not in Div. 3L.

Based on all of the above, STACFIS advises that the TAC for 1990 be 25,000
tons. Catches of this magnitude approximate long-term yield at both Fou
and Fp.. STACFIS is unable to evaluate the effects, on the stock, of
catches in excess of this. With reference to Section 2, paragraph ¢ of the
Fisheries Commission Request for Scientific Advice (Part D, Agenda I, Annex
1), STACFIS cannot evaluate the current stock biomass in relation to the
virgin stock.

Silver Hake in Divisions 4V, 4W and 4X (SCR Doc. B88/98, 89/02, 12, 14, 15, 16, 17, 48;

SCS Doc. 89/08)

a)

b)

Introduction

The silver hake fishery is conducted by large otter .trawlers using small-meshed
bottom trawls. BPricr te 1977 the fishery was not restricted by season or area,
however since 1977 the fishery has been restricted to the months of April through
November and to the area seaward of the small mesh gear line. Nominal catches of
silver hake since 1970 ranged from a maximum of 300,000 tons in 1973 to a minimum
of 36,000 tens in 1983, Since 1977 catches have generally increased from 37,000

tons in 1977 to 83,000 tons in 1986. Recent catches and TACs (000 tons) are as
follows:

Year 1978 1979 1980 1981 1982 1983 1984 1885 1986 1587 1388 1988
TAC 80 70 g0 80 80 a0 100 100 100 100 120 135
Catch 48 52 45 45 60 36 74 75 83t 62t 74!

' Prellminary

The 1988 fishery commenced on April 1 and was completed late in June with most of
the allecaticns taken. The catches fell short of the TAC in recent years because
of Canadian allocations to countries which did not fish for silver hake. However,
since 1986 both the USSR and Cuba have taken more than 90% of their respective
allocations.

Input Data

i) Commercial fishery data

As advised by STACFIS in 1988, discrepancies in the 1985 reported effort
for the USSR required that those data be substituted by data from the
Canadian International Observer Program (IOP). Follewing the recommen-
dation made by STACFIS in 1988, the 1977-84 catch and effort data from
ICNAF and WNAFO were combined with the 1985-88 TI0P data using a
multiplicative model.

The catch rates have increased irregularly from 1980 to 1987. The catch
rate in 1982 is much higher than adjacent years and is the third highest in
the series. It was considered unlikely that the drastic change in catch
rate seen in 1982 was representative'solely of a change in biomass. The
1986 and 1987 catch rates were similar and were slightly higher than in
1982.
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The catch rate in 1988 was near the level of 1984 but 2/3 of that in 1986
and 1987.

For this assessment, the age cemposition of the catches in 1977-88 were
recenstructed from Canadian data. While reviewing the input data used to
construct the previous catch-at-age matrix, certain errers in data coding,
improper identification of sample and gear types was found. The new catch-
at-age matrix is based on separate male and female age/length keys.
Segregation of sexed samples 1s supported by three papers (SCR Doc. 89/02,
89/17 and 89/48) which describe the difference in growth between the sexes
as significant after age 3.

For the 1984-87 period, the new matrix estimated fewer fish at age 1,
because several samples taken from the fish reductiecn process formerly,
were added toc samples taken from the commercial cateh without the proper
weighting.

The total number of fish estimated by this and the previous assessment was
similar. In absclute terms the changes were highest in the earlier years
and the most recent. The sum of products, using the revised catch-at-age
and average weights-at-age showed good agreement with the nominal catch,

- varying by 1 to 2%.

The age composition in 1988 was calculated from IOP samples., Of the 74,500
tons reported, the ICP observed 70,700 tons (95%). More than 370,000
length measurements and 1700 ctoliths were taken. In addition, extensive
sampling and ageing were conducted by USSR and Cuba. However, as was the
case 1in previous assessments, these data have not been used due to
discrepancies between the data sources. STACPIS recommends that the marked
differences found between Canadian and USSR length frequencies of silver
hake samples be Investigated.  STACFIS emphasized its recommendation to
continue the otolith ageing exchange as outlined under “Ageing Techniques
and Validation Studies" in this report.

The 1988 age composition in the catch was dominated by the 1985 year-class
at age 2 (66% by number) which is the largest in the age 3 series. The

1986 year-class at age 2 (16%) and the 1987 year-class at age 1 were below
average.

A study (SCR Doc. 89/12) on the appropriate level of sampling of the catch
for ageing, presented that a 20% coefficient o<f variation was considered
acceptable for each age. The study .indicated that the number of samples
should be increased for the clder age-groups over that of the present level
to meet the objective. However, certain year-classes may require sampling
intensity which was impractical.

Research vessel indices

The Canadian research vessel survey in July was used to estimate numbers of

silver hake from 1977-88. For censistent comparisons with the catch data
cnly the 1977-88 research wvessel survey estimates were used in this
assessment although survey data were available from 1971 onwards. The

research vessel indices for 1982-88 have been higher on average than in the
pericd prior to 1982. The change in research vessel which occurred in 1982
was adiusted for by the use of a conversion facter, however, an effect due
to research vessel may still be present. It should also be noted that the
conversion factor was & general one which did not take into account age-
specific differences in catchability and thus abundance estimates of age 1,
for example, may not be directly comparable between 1977-81 and 1982-88.
The abundance in numbers for the 1986 survey was the highest in the serles,
while the abundance in 1988 is 50% of the average estimated from 1985~87.

However, the abundance of the 1985 year-class at age 3 in the 1988 survey
was found to be much below what had been seen in earlier surveys.

The joint USSR-Canada juvenile silver hake survey has been conducted in a
consistent manner sipce 1981, A standardized method of calculating the
index was agreed upon in 1986 (NAFO Scientific Council Rep., 1986 page 121)
and was used to calculate the following series.
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P
Year-class 1981 1982 1983 1984 19835 1986 1887 1988
Number/tow 579 9 232 43 285 198 102 205
This juvenile survey indicates that the 1988 year-class is similar in size
to the 1983 and 1986 year-classes and is below the strong 1985 year-class.

iii) Commercial fishery observations

In 1988, as in the previous year, extremely dense and stable aggregations
of silver hake were observed on the Scotian Shelf slope (NAFO SCR Dec.
89/16). The by-catches of pellock, cod, baddock, hakes (Urephycis spp.)
and mackerel were low relative to earlier years and were within the
Canadian allowable rate.

In 1988, silver hake moved out of the fishing area in late June consistent
with the usual pattern. SCR Doc. 89/16 suggested that the hydrographlc
conditions rather than fish reaching spawning conditions, was the main
reason for the migration.

<) Estimaticn of Parameters

i) Introduction
Two stock assessment documents were reviewed. SCR Doc. B9/14 described a
standard SPA calibrated by fitting a regression of population bicmass and
standardized catch rates. As the assessment used the previous catch-at-age
and assumed M = 0.5, it was considered inappropriate. S5CR Doc. 89/48 was
based on comprehensive sampling data for 1988 catches and used the
previously accepted value of M = 0.4. The latter document was taken as the
basis for this assesgment.

ii) Partial recruitment
The partial recruitment used in the previous assessment was considered
appropriate for the current assessment and is presented below.

Age 1 2 3-9
Partial recruitment 0.045 0.301 1.0

ii1) Natural mortality
Consistent with previous assessments, STACFIS used a natural mortality
estimate of 0.4 feor this assessment.

iv) Total mortality
Research vessel catch and the previous catch-at-age were used to calculate
total mortalities (3CR Doz, 89/15). The research vessel estimates
suggested minimal changes in Z between the 1972-78 period compared to the
1979-86 period.

d}) Assessment Results

i) Fishery mortality in 1988

Several formulations of the ADAPT framework using research vessel and
commercial catch indices were explored. The research vessel survey index
was highly variable and ih particular the estimates of population size in
1988 were considerably lower than weculd be expected from those of the
previous year. Calibration using the research vessel survey was considered
to be less reliable than using the catch-rate index. Thus, for
illustrative purpcses an ADAPTIVE framework run based on CPUE, weighted by
standard errors, was used to calculate population size for 1988,
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ii}) Influence of change in catch-at-age mabrix

To determine the impact of revision of the catch-at-age matrix on the
calculations, estimates of terminal F and populaticn size using the revised
catch-at-age and the catch-at-age used in the last assessment were examined
by comparing the results from two ADAPT runs. Inputs were the two catch-at-
age matrices for the 1977-87 pericd, the partial recruitment used in the
previous assessment, the current CPUE series weighted by standard errors.
The results are summarized below.

‘Estimates of

1987 Age 1 numbers
Numbers population blomass (10%
Run | F. (10% {10* tons} Numbers Slope 1986 1985 1o9gp4
0ld catch 0,200 8,2 0,92 sig. sig. 7.1 1.6 1.9
New catch 0.204 6.7 0.82 5iq. Sig. 7.0 1.7 2.1

The similarities in terminal fishing mortalities and numbers at age 1
indicate that the changes in the catch-at-age are having a marginal
influence on estimates cf terminal fishing mortality.

iii) Reliability of population size estimates for 1988

Comparison of the results of the caleculations based on 1977-87 data with
those when 1988 data are included illustrates that the 1988 data results
in a radically different view of stock status. The population estimates
for 1988 implied a fully recruited fishing mortality in 1987 of F = D.41
while the estimated population from the retrospective analysis correspends
te a fully recruited F in 1987 of 0.20. This discrepancy as well as
similar discrepancies in population abundance and biomass and the size of
the 1985 year class at age 1 caused STACFIS to lack confidence in the
calibration of the SPA. It was decided, therefore, not t¢ depend on

specific calculations, but te formulate advice on the basis of general
considerations,

Catch Preojections

An analytical assessment could not be made because of the high variability in the
data. However the stock is well deocumented, CPUE data were presented for the
period 1977-78, a survey provides an estimate for the 1+ age-groups by numbers and
a juvenile survey provides an estimate of ¢ group silver hake.

The 1990 fishery will be dominated by the year-classes 1986-88 with the 1985 year-
class giving a minor contribution. The three year-classes 1986, 1987 and 1988 are
judged from Fig. 9 more or less average in as much that none of these shows very
marked deviations, for example the 1985 year-class. The 1+ survey in 1988 is
dominated by the 1985 year-class which will be fished out by 1990-91 (Fig. 10).

The catch rates (Fig. 11) are highly variable and although they show a marked drop
between 1987 and 1988 this drop is not statistically, significant and is hence
difficult to interpret. Changes of this magnitude have been noticed several times
in each direction, (Fig. 11), and is not uncommon in this stock. The different
analyses of the catch-at-age data give a consistent picture of a higher level of
fishing mortality in 1984-86 than in 1987-88. The different analyses however give
highly variable results in absolute level of abundance which would imply catches
at the F,, level varying over the ccmplete range of TACs advised in the past.

STACFIS is therefore not able to make a meaningful catch projection for 1990 for
this stock.

Should the workshop recommended under Sectien f - PFuture S5tudies, resolve the
guestions related to the variability in the data, the Scientific Council would be
in a position toc assess the stock early in 1990, if a special meeting would be
called for that purpose.

Given the irregular pattern of strong and weak year-classes seen in this stock,
there seems. toc be little concern that a temperate fishing mortality above Fy i,
would have any lasting impact on the spawning stock biomass. The possible lmpact
on spawning stock biomass is also reduced because of the limited number of age
groups in the fishery.
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Fouture Studies

The continuation of the Jjoint Canada-USSR juvenile research vessel surveys is
encouraged. STACFIS notes that disagreements and doubts persist about many of the
input data and derived indices and parameters and recommends that a workshop be
held on silver hake stock assessment data and analysis. This workshop should be
convened early in 1980.

American Plaice in Division 3M (SCR Doc. B89/60, SCS Doc. 89/8, 15, 16)

a)

Introduction

From 1974, when TAC regulation was introduced, to 1985, reported catches from this
stock ranged from about 600 to 1,900 tons. The catch increased from about 1,700
tons in 1985 to 3,800 tons in 1986 and 5,600 tons in 1987. With the moratorium on
fishing for cod in Div. 3M in 1988, fishing effort and therefore catches of A,
plaice were reduced. Conseguently, the catch in 1988 decreased to about 2,800
tons, 1,600 tons of which was taken by EEC-Spain. STACFIS again noted that because
estimates of the catch by non-member countries de not exist for some years, doubts
exist about the accuracy of catch levels for this stock. 'Recent TACs and nominal
catches (‘000 tons) are as follows:
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Year 1979 13980 1981 1982 1983 1984 1985 1986 1987, 1988 1989

TAC 2 2 2 2 2 2 2 2 2 2 2
Catch 0.8 1.2 0.6 1.1 1.9 1.3 1.7 3.8 5.60 2.8

' Provisional data

Input Data

i) Commercial fishery

Length frequency samples were available for 4 months from the Spanish
fishery in 1988. However, data for 1986 and 1987 were too scarce to allow
for a comparison.

ii) Research vessel surveys

Surveys by the USSR showed the bilomass to be relatively stable between
6,500 and 9,300 tons from 1983-88, with the excepticn of an ancmalously
high wvalue in 1986. An EEC survey in 1988 showed the blomass to be abcut
12,000 tons, but it was noted that this was thought to be an underestimate
because of the type of trawl gear used in the survey. STACFIS noted that
the EEC survey 1in 1988 was the first in a time series, and its
comparability with the USSR surveys was not known at this time.

The USSR survey in 1988 showed that American plaice from 32 to 38 cm were
predominant in catches. This was also found in the EEC survey, which
identified the major age-groups to be 5-8 years old.

Catch Projections/Prognaosis

STACFIS noted that the biomass from USSR surveys had been relatively stable, and
that the average biomass from the 2 surveys (EEC, USSR) in 1988 was about 10,000
tons. It was also noted that no yleld-per-recruit analysls was available for this
stock from which exploitatien rates could be calculated., Therefore, STACFIS
decided to use the Y/R analysis available for the adjacent Grand Bank stock, which

shows F, ; to be 0.26 and F,,, to be about 3.1. The F,, level of 0.26 and a natural

mortality rate of 0.2 implies an exploitation rate of about 20%.

This indicates that a catch of 2,000 tons would approximate F,,. STACFIS noted
that fishing at F_,, would require an increase in effort of over 10 times to
realize an increase in yield of only 20%. STACFIS does not consider F_,, to be a
realistic reference peoint for this stock, and reiterates its advice for a TAC of

2,000 tons in 1990,

American Plaice in bivisions 3L, 3N and 30 (SCR Doc. 89/37, 71; SCS Doc. 89/08, 15, 16)

a)

Intrecduction

The stock has been exploited consistently sinece the early-1950s, with the largest
neminal catch (94,000 tons) occurring in 1967. USSR vessels took significant
catches during 1965-76, while Canada took over 90% of the catch during 1976-82.
Starting in 1982, other nations, notably South Korea, Panama, Cayman Islands, USA,
and EEC (Spain, and Portugal} have increased their invelvement in the fishery,.
This resulted in a catch by non-Canadian wvessels of about 27,500 tons in 1986,
about double the 1985 level. In 1987, the noen-Canadian catch was abeut 17,500
tons. Decreases in c¢atch by EEC-Partugal [(-6,700 tons) and non-member countries
{-4,500 tons) accounted for this decline. Catches by EEC-Spain increased from
about 12,000 tens in 1986 to 14,500 tons in 1987, while the Canadian catch
remained stable around 34,000 tons. Overall, the 1987 catch was about 53,000 tons
{5,000 tons over the TAC), down slightly from the 1985 and 1986 catches of 54,000
and 61,000 tons respectively. The catch in Div. 3L increased by about 6,500 tons
in 1987 to approximately 32,300 tons, while the catch in Div. 3N declined by
almost 50% to 16,000 tons and the catch in Div. 30 remained constant at about
5,000 tons. The decline in Div. 3N resulted from a redeployment of fishing effort
into deeper water by some nations which had fished for American plaice in 1986.
In 1988, the overall catch was about 38,000 tons which was the lowest catch from
this stock since 1963. The catch by Canada was 26,800 tons which was also the
lowest Canadian catch since 1963. This decline between 1987 and 1988 was
primarily the result of a reduced catch in Div. 3L with catches in Div. 3N and 30
remaining relatively stable.
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STACFIS noted that catch statistics for this stock are not adequate and that for
some non-member nations, substantial catches in some recent years have been
included in the assessments, based on estimates of catch and effort from Canadian
surveillance authorities. For example, in 1986 about 4,600 tons of the total
cateh came from the surveillance estimates. This was not a major concern for 1987
and 1988 statistics since there was very little effort directed towards flatfish
stocks by non-reperting countries. STACFIS alsc noted that there was very little
information on discarding for this stock and that reported catches continue to
reflect landings, rather than actual remcvals. The limited information available,

which is frem several years agc, suggests that discarding may be substantial in
some years. Recent TACs and nominal catches ('000 tons}! are as follows:

1979 1980 1981 1962 1983 31584 1985 1986 1987 1985 1989

TAC 47 17 55 55 55 55 49 55 48 40" 30.3
Catch 49 49 50 51 392 39®  54* g1  53°  3g}

1

Although the TAC was set at 40,000 tons, Canada reduced its demestic queta to 33,000
tons, therefore the effective TAC was 33,585 tons.

Inciudes approximately 40% of the "flounder non-specified" catch reported to NAFO by
South Korea.

Provisicnal data.

2

3

Input Data

i) Commercial fishery data

Catch and effort. Catch and effort data from the commercial fishery in
Div, 3LNO during 1956-88 were analyzed using. & multiplicative model to
obtain a catch-rate series. It was noted that an errcr in the data from
1984-87 had been corrected in 1989, and that the catch rates calculated for

1984-87 in last year’s assessment were overestimated by up te 15%. The
error was largest for 1984.

Ls was done in the 1988 assessment of this steck, data from Canada (N}
trawlers (tonnage classes 4 and 5) were used in the model, and the same

procedure was followed in the analysis. The results showed a decline in
CPUE from about 1.3 t/hr in the late-1950s, to about 1.0 t/hr in 1961-67,
and a further decline t¢ about 0.45 t/hr in 1974-78. Catch rates

subsequently increased to over 0.6 t/hr in 1980-85, then declined almost
30% to about 0.45 t/hr from 1986-88. The CPUE in the last 3 years were
very similar to the lowest level observed for thls stock, which was in the
1974-78 period.

STACFIS noted that the addition of Div. 30 to the dataset in 1989 did not
produce any changes in the CPUE trends from those in the analysis which
used Div. 3LN only.

Catch-at-age and mean weights-at-age. Catch-at-age was available from the
Canadian, Spanish, and USA fisheries in 1988. The major age groups in
these 3 fisheries were 9-11, 6-8&, and 8-10 respectively. Approximately 77%
(by number) of the Spanish catch was at ages 8 and younger, compared to
about 10% in the Canadian catch and about 20% in the USA catch. Overall,
about 26% of the 1988 catch numbers were ages 5-8, compared to about 37% in
1986 and 30% in 1987. DBoth in zbsolute numbers and percentage, the catch
of older fish {12+) remained very low in 1988,

At the recommendation of STACFIS in 1988, the catch-at-age for the portion
of the.stock in Div. 30 was calculated and added te the catch-at-age in
Div. 3LN used in previous assessments. These calculations resulted in a
catch-at-age matrix for the years 1974-88 for Dlv. 3LNQ, compared toe the
years 1965-87 for Div. 3LN used previously. STACFIS noted that the overall
pattern of catch-at-age for 1874-88 was not changed substantially by the
addition of the data for Div, 30.

The mean weights-at-age in 1988 were similar to those in recent years.
Again, the incorperation of Div. 30 in the weights-at-age for previous
years did not result in substantial changes.
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Research vessel surveys

Canadian stratified-random groundfish surveys. Data from spring surveys in
Div. 3L, 3§ and 30 were availakble from 1971-89, excluding 1983. 1In Div.
3L, the biomass had remained relatively stable from 1985-88, ranging from
174,000 tons to 193,000 toms. However, the estimate for 1989 is somewhat
lower at 153,000 tons. In Div. 3N, the estimate of biomass declined frem
about 60,000 tons in 1984-85 to 43,000 tons in 1689, In Div. 30, the
biomass has fluctuated between 44,000 tons and 77,000 tons in the 1984-8%
surveys, with the 1989 estimate being the lowest.

In addition to the annual spring surveys in Div. 3LNO, a number of seasonal
surveys have been conducted by Canadian vessels in Div. 3L from 1983 to
1988, Coverage in all these surveys was virtually complete to depths of
200 fathoms (366 m) in all years, and in some years was extended to 400
fathoms (732 m). In 1983-84, the average biomass was about 290,000 tons.
In 1985, the average from the four surveys was 202,000 tons; and three of
the four estimates were between 212,000 and 227,000 tons, 1986 produced
three widely-~different estimates with the winter value clearly being an
anomaly at about 49,000 tons. 1In 1987, three surveys indicated a biomass
between 168,000 and 202,000 tons, with the average {184,000 tons) being

very c¢lose to the 2 estimates {spring and fall} for 1988 of about 190,000
tons,

To examine the biomass in the NAFQ Regulatory Area in Div. 3N, all the
strata <201 fathoms (368 m) which have all or almost all their area in that

zone were selected. These strata showed a steady decline from 1984 to
1988, totalling 79%. However, in 1989, the biomass increased to slightly
above the 1987 level. In 1984-86 these strata in the regulatory area

contained about 26% of the total biomass in Div. 3N, This figure declined
to about 13% in 1987 and akout 11% in 1988 and rose to about 19% in 1989.
Preliminary reports cf increased effort on flounders on the Tail of the
Bank in 1989 compared to 1988, are consistent with the increase in
abundance in this area as indicated by the 1989 survey.

Age-by-age abundance estimates for Div. 3L, 3N and 30 for the 1971-88
period were derived using multiplicative models to fill in values far
strata not fished in a given year. This procedure was initiated in Div.
3LN in the 1988 assessment and upon the recommendation of STACFIS in 1988
Div. 30 was included in the 1989 assessment.

In Div, 3L, the abundance in recent years was considerably lower than that
observed from 1976 to 1982, when a number of streong year-classes were
present 4in the population. BAlthough the recent surveys indicated that the
early-1980s year-classes may be somewhat higher than those of the late-
1970s, the estimates of these year-classes in the 1987 and 1988 surveys
were still well below the estimates observed for strong year-classes at the
same ages in earlier surveys. It should be noted that the biomass estimate
in Div. 3L from the 1989 survey was about 20% lower than the 1988 survey.

In Div. 3N, the abundance estimates have shown more fluctuation over the
series, but it was again <lear that the abundance in 1986-88 was
substantially lower than average and was probably at the lowest level in
the 17-year series. Unlike Div. 3L, there was no evidence of better than
average recruitment in the 1987 and 1988 surveys. The 1989 biomass

estimate approximated the average value from the 1986-88 surveys in Diwv.
3N.

In Div. 30, the estimates of abundance show even more variability than Div.

3N; however, 1986 and 1988 are the lowest two estimates in the ld-year
series.

From fall surveys in Div. 3L, population estimates in 1985-88 were much
lower than those from 1981 to 1984. Although ages 7 and 8 were dominant in
the fall and spring surveys in 1988, these year-classes did not appear as
strong in fall surveys as seen in the spring time series. The numbers of
age 8+ and 12+ were similar in the 1987 and 1988 fall surveys.
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Canadian juvenile flatfish surveys. Stratified random surveys of the Div.
3LNO have been conducted inside the 50-fathom depth contour, and were
directed primarily for juvenile yellowtall flounder. In 1988 largest
catches of American plaice (in numbers) were made in stratum 353 {see Fig.
16 in yellowtall flounder in Div. 3LNC) in Div. 30 and strata 360 and 378
in Div. 3N, similar to surveys in the previcus years. Similarly, largest

‘catches of juvenile American plaice ages 1 to 4 years were found in these

strata, which cccupy most of the Regulatcry Area.

The distribution of l-year-old American plaice on the southern Grand Bank
is overlapped by the distribution of 2-, 3-, and 4-year~old American
plaice. There have been smaller concentrations of l-year-old American
plaice distributed in other areas of the Bank in Div. 3N and in Div. 3L.
Catches of 3- and 4-year-old American plaice increased in Strata 353, 360
and 376 from 1987 to 1988 while ages 1 and 2 were lower. Stratum 360,
where most of the abundance of juveniles was usually found, was examined
for changes in population numbers at age for 1986, 1987 and 1988. Total
abundance decreased in 1987 by 40%, from 1986, but increased by 18% in
1988. This increase in estimates for the last year is reflected in the
abundance of 1- to 4-year-old American plaice being dominated by 3-year-
olds from the 1985 year-class. The abundance of American plaice aged 7+,
decreased 84% from 1986 to 1987 but increased by 78% in 1988, with the
increase consisting mainly of 7- and 8-year-olds from the 1979-80 year-
classes. Length frequency for catches showed the highest catches of plaice
less than 26 cm were made in the Regulatory Area, in comparison with the
rest of Div. 3LNO.

These conclusions support the hypothesis that the area of the Grand Bank
known as the "Tail of the Bank™ supports a nursery area, which is dominated
by 1- to 4-year old American plaice in large quantities and includes
adults, for the southern Grand Bank American plaice population. EBvidence
from exploratory sets outside the survey area in 1988 indicated that Div.
3L, has large concentrations of Jjuveniles in northern strata occupying
depths of 51-100 fathoms.

USSR Stratified-random groundfish surveys. USSR surveys of Div, 3LNC have
shown a steady decline 1in biomass of American plalce from 1984 to 1988
while the abundance declined for the period 1983-88. Biomass in 1988
declined by 25%% from 1987 while abundance decreased by 24%. Both the 1988
abundance and biomass estimates were the lowest in the time series 1983-88.

c) Estimation of Parameters

1)

Sequential population analysis

Several formulations of the adaptive framework were attempted to determine
the stock size in 1988. TFor the CPUE fits with fishable biomass (using
both annual and average partial recruitment for the years 1975-88), there
were trends in the residuals which were not acceptable. These trends were
also present in the formulations using 8+ and 10+ population biomass, but
were not present in the 12+ formulation. Consequently, this formulation
was felt to represent the best fit with the CPUE data and showed that the
fully recruited fishing mortality in 1988 was 0.5. However, STACFIS noted
that the population sizes at ages 5-9 were in conflict with the survey
information, and attributed this to the fact that the partial recruitment
values on these ages were not well estimated.

Using the Canadian survey data for Div. 3LNO for 1975-88 (excluding 1983,
when no survey was conducted), and estimating ages €-15, the adaptive
framework showed fully recruited fishing mortality in 1988 to be about 0.9.
However, STACFIS ncoted that fishing mortality values for ages 10+ were very
high compared to most years and expressed doubt that these values were
realistic, It was noted that the estimates at all ages were significant
and that the formulation did not require estimates of partial recruitment
to determine the population sizes.

5TACFIS noted that the calibrations for this stock using the ADAPT method
showed the same divergence in the indices that was shown In recent
assessments. In 1988, the CPUE index showed F toc be about 0.5, while the
RV survey index showed F to be about 0.7 or higher. Noting that the
divergence was somewhat wider in this assessment (0.5 to 0.9) STACFIS
concluded that it weould not be appropriate to average the fishing
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mortalities, as was done in 1988, Therefore it was decided to use the
population estimates at ages 6-9 from the survey formulation, and the
population at ages 10+ frem the CPUE run. STACFIS noted that these were
the more optimistic parts of each formulation, but that the combined
population estimates were more reascnable than those in total from one
formulation or the other. STACFIS felt that the previcusly noted
characteristics associated with the commercial fishery and research vessel
survey data made this choice appropriate. That is, that the CPUE index was
a better indicator of population size at older ages, and that the research
vessel surveys were a better index of the population of younger fish.

Yield-per-recruit (Fig. 12)

A Y/R curve was presented which used the mean weights-at-age and partial
recruitment from the commercial fishery in 1986-88. This indicated that
Fy.1 was 0.21 and that F,, was 0.40. STACFIS noted that these results were
similar to an analysis done in 1988 (NAFC Sci. Coun. Rep., 1988, page 57).
The parameters used in the new Y/R analysis are thought to reflect the
situation in the current fishery, in which the mean weights-at-age are
somewhat higher than in the long-term average. Although STACFIS felt that
the shert-term averages were likely to be representative of the fishery in
the near future, it was reluctant to accept the new Y/R analysis without a
more detailed analysis of changes in partial recruitment, mean weights, and
age structure of the population. Therefore STACFIS recommends that the
currently-used Y/R analysis for American plaice 1in pDiv. 3L, 3N and 30,
which indicates F,, to be 0.26 and F, to be 3.1, be maintained and that
the necessary work be carried out se that an analysis of changes in Y/R can
be evaluated In 1990.

0.20

0.15

0.6 0.8
Fishing mortality (F)

Fig. 12. American plaice in Div. 3LNO: yield-per-recruit curve.
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Assessment Results

This assessment indicated that F increased over the 1983-86 period then declined
somewhat in 1987 and 1888 (Fig. 13). Fully recruited F in 1988 was 0.5 and was
calculated to be 0.6 in 1987, agreeing with the estimate for 1987 in last year’'s
assessment. The population size at ages B+ was relatively stable from 1983-86,
but declined about 12% in 1987 and a further 8% in 1988. The fully recruited
population (ages 12+) sizes in 1987 and 1988 were virtvally unchanged, and
remained at close to the lowest levels in the 15-year series of the S$SPA, The
assessment indicated that the 1978-80 year-classes were lower than average (Fig.
14), but that the 1981 and 1982 year-classes were slightly larger, although they
were still lower than those of the late-1960s and early-1970s.
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Fig. 13. American plaice in Div. 3LNO: trends in yield and
9+ I (weighted by populations numbers).
Prognoses
i) General information

STACFIS once again pointed out, that at present there 1s no control over
the catch by non-member countries. TACs have been exceeded in recent years
and if this continues, the stock will be difflicult if not impossible to
manage. This is of particular concern, given that a very high proportien
of young American plaice is found in the Regulatory Area and therefore are
particularly susceptible to such uncontrolled fisheries.
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Fig. 14. American plaice in  Div. 3ILNC: trends in 9+
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Catch proijectiaons

The population sizes from the ADAPT formulations described previously were
used to project catches for 1990. The population at age 5 in 1989 and 1990
was taken as the geometric mean from 1%74-87, The average welght-at-age
and the partial recruitment were averages from 1986-88 (Table 7).

Takle 7. American plaice in Div. 3LNO: parameters used in projections
of bicmass and vield.

Jan 1, 198%

Age Stock Size Avg. wt. FR
5 218,000 .173 .020
6 17¢,592 .247 .058
7 138, 866 .338 L113
8 106,248 . 426 .189
9 66,849 .504 .331
10 39,108 .632 .504
11 30,643 . 789 .733
12 19,024 1.032 1.000
13 8,531 1.342 1.000
14 3,804 1.710 1.000
15 1,634 2.165 1.000
16 905 2.765 1.000
17 35¢ 3.356 1.000
18 55 4.322 1.000
138 1 4.365 1.000
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Table 8 contains the results of the catch projections at a) Fg, in 1990,
b) catch in 1990 = catch in 1988, and c¢) Fgp = Fgg = 0.5, assuming a catch
of 30,300 tons in 1989 (Fig. 15).

Table 8. American plaice in Div, 3LNO: projected catch in
1990 and biomass on Jan 1, 1991 at various F
levels, assuming 1989 catch = 30,300 tons.

9+ Biomass on

Catch in 1990 1 Jan 1991

F in 1990 {(* 000 tons) {* 000 tons)
0.26 24.9 152
0.42 38.1 : 140
0.50 44,4 134
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Fig. 15. American plaice in Div. 3LNO: projected yield in
1990 and 9+ biomass at 1.1.1991.
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Table 9 shows the results for the same data, assuming a catch in 1989 of
40,000 tons, These latter options represent the situation if an overrun of
the 1989 TAC of about 30% occcurs.

Table 9. American plaice in Div. 3LNO: projected catch in 1990 and
bicmass on Jan 1, 1991, at various F levels, assuming
1989 catch = 40,000 tons.

Cateh in 1990 9+ Biomass on

F in 1990 ("G00 tons} 1 Jan 1991

{* 000 tons)
0.26 23.1 145
0.42 35.6 133
0.50 41.4 128

STACFIS noted that these projections were for the entire stock (Div. 3LNO)
and that no figure for Div. 30 was to be added as has been the case in
previous assessments. STACFIS again peinted out that no projections were
done at F_ ., as that was not a meaningful reference point for this stock
when the current Y/R analysis was used. Using the new Y/R analysis
presented at this meeting, the values fovr the Fy,; catch in Tables 8 and 9
would be 20,400 tons and 18,900 tons respectively. The opticns at 0.42 in
these tables would correspond closely to the Fp,, (0.40) option calculated
in the new Y/R analysis. STACFIS alsc noted that the decline in the
projected F,; catch for 1990 was due in part to the overrun of the 1988
TAC, and in part to the fact that the 1989 TAC would generate a fishing
mortality above F,,, as based on the current assessment.

Formulations of Adaptive Framewcrk Used

i)

i1)

Survey

Parameters:

- Year-class estimates
N, 1988 i = §,15

- Calibration coefficients for RV numbers
K, i=6,15

Structure:

- Natural mortality = 0.2

- Errcr in catch-at-age assumed negligible

- F on oldest age (19) calculated as weighted F for ages 12-1§

- F on ages 16-19 in 1988 was set equal to the F for ages 12-
15 in 1988

- Intercepts not fitted

Input:

- €. 1=6,15 t

- RV, , i=6,15 t

1975-88
1875-82, 1%84-89

It

Objective function:
- Minimize

2“ [obs (1nRV,,) -pred (LnRV, }]?

Summary:
- Number of observations = 126
- Number of parameters = 20
CPUE
Parameters:

- Year-class estimates (N,, 1988, 1 = 12)
- Calibration constant for CPUE ({(q)
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Structure:
- For cldest age {19) set equal to welghted F on ages 12-16
- intercept not fitted
- Error in catch-at-age assumed negligible
- Natural mortallty = 0.2
- The following PR was assumed for 1988
Age 5 6 1 8 9 10 11 12-1%
BR 01 .04 12 .23 .37 .54 .15 1,00
Input:

- C,, 1 =5-19, t = 1975-88
- C/E, related to 12+ population biomass

Objective function:

Minimize
E [oks (1nC/E,) -pred {1nC/E,}]?
Summary:

- Number of observations = 14
- Number of parameters = 2

10. Witch Flounder in Divisions 3N and 30 (SCR Doc. 89/07)

a)

b}

Introduction .

Reported catches of witch flounder from 1%70-84. ranged from about 2,400 tons in
1980 and 1981 to 9,200 tons in 1972.  With increased effort mainly by EEC
countries in 1983 and 19686, particularly Spain and Portugal, catches rose rapidly
to 8,800 and 8,500 tons respectively. This increased effort was concentrated
mainly in the Regulatory Area of Div. 3N. Other non-member countries such as the
USA, Korea, the Cayman Islands, and Panama also contributed to increased catches,
In 1987 and 1988, the catch was 7,600 and 6,100 tons respectively and was taken
malnly by Canada, EEC {Spain and Portugal) and the USSR. With reduced catch rates
for flatfish generally outside the Canadlan 200-mile limit, some countries have
diverted effort towards other species such as redfish, and this may explain some
of the reduction in catch in 1987 and 1988 compared te 1985 and 1986. Recent
catches and TACs {000 tons) are as follows:

1979 198¢ 1981 1982 1983 1984 1985 1986 1987 1988 1989

TAC 7 7 5 5 5 5 5 5 5 5 5
Catch 3 2 2 4 4 3 9 9 h 6!

! Provisional data.

Input Data
1) Commercial fishery data

Catch and effort statistics for Canada (N} from 1972-88 were available from
the fishery conducted in Div. 30, <Canadian catch rates declined from 0.72
tons/hr in 19%72 to a lew of G.19 tons/hr in 1979. Between 1979 and 1984
catch rates fluctuated from 0.19 tons/hr and 0.87 tens/hr. The catch rates
declined somewhat over the 1985-87 period, however, were still considerably
above those levels experienced during the late-1970s. For 1988, on the

other hand, the catch rate fell to 0.27 tons/hr near the lowest level for -

the period. It is recognized, of course, that for some years the
proportion of main species catch on which the figures are based is very low
and the precision of such data as indices of stock size is questionable.
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ii) Research vessel surveys

Biomass estimates were avallable from USSR surveys during 1983-88.
Estimates, highly variable over the period, were relatively stable at a
level near 18,000 tons for 1987 and 1988. The length compositions were
also similar for the 1983-88 period suguesting a relatively stable age
compositicn in the stock.

c) Catch Projections

Considering the commerclial fishery data, STACFIS concluded that the stock
compenent in Div. 30 may have declined since 1985, however, the information is
based upeon small proporticns of the total removals. With the high variability in
estimates of blomass from surveys STACFIS was unable to draw firm conclusions
regarding stock size. With the infermation available STACFIS could not advise a
change in TAC for 1990 from the 5,000 ton level presently in effect.

i
STACFIS reiterated its concern about the increasing catch levels in recent years,
particularly in Div. 3N, and considered that the stock would unlikely sustain such
catch levels without a decline in stock abundance.

a) Future Research
STACFIS reiterates ilts reccmmendation that countries fishing the witch flounder
stock in Div. 3NO should collect catch and effort Information as well as length

and age data and present them to NAFO to allow for a better evaluation of the
status of this resource.

il. Yellowtail Flounder in Divisions 3L, 3N and 30 (SCR Doc. 89/68; SCS Deoc. 89/08, 15, 16)

a) Introduction

Nominal catches increased rapidly from a few hundred tons in 1963-64 to a high of
about 39,000 tons in 1972. Vessels from Canada and the USSR took almost all of
the catch, up to and including 1975, with only Canada taking significant catches
in 1976-8l. After 1981 several other countries entered the fishery, notably South
Korea, EEC (Spaln and Portugal), Panama, USA and the Cayman Islands. In 1986 an
estimated 16,581 tons were caught by non-Canadian vessels (54% of total catch of
30,736 tons). In 1987 catches by Canada dropped by 741 tons (5%) to 13,414 tons
while catches by other countries fishing outside the Canadian 200-mile limit
dropped by 13,614 tons (82%) to 2,967 tons from 1986. In 1987, no catch was
reported by or estimated for EEC-Portugal, Panama, and Cayman Islands, countries
which tock over 11,000 tons in 1986. That change was attributed to a switeh in
fishing effort to species in deeper water, such as redfish. Overall the
preliminary estimate for 1987 of 16,381 tons was 9% over the TAC and represented a
reduction of 47% from the 1986 catch. In 1988, catches by non-Canadian countries
increased to 4,137 tons compared to 2,717 tons observed in 1987. The Canadian
catch, however, declined in 1988 tg¢ about 10,500 tong, down about 3,000 tons frem
the relatively stable catch level in 1985-87.

STACFIS noted that catch statisties for this stock are not adequate and that for
some necn-member nations, substantial catches in some recent years have been
included in the assessments, based on estimates of catch and effort from Canadian
surveillance authorities. For example, in 1986 about g,000 tons of the total of
29,000 tons came from the surveillance estimates. This was not a concern for 1987
and 1988 statistics since there was very little effort towards flatfish stocks by
non-reporting countries. STACFIS also noted that there was very little
information on discarding for this stock and that reported catches continue to
reflect landings, rather than actual removals, for which there are no complete
estimates. Recent TACs and catches (000 tons) are as follows:

1979 1980 1981 1982 1983 1984 1985 1986 1987 19888 1989

TAC 18 18 21 23 19 17 15 15 15 15 5
Catch 18 12 15 12 9 e 29¢ 31* 16° 15%

! Includes approximately 60% of the “flounder non-speclfied" catch reported to

NAFQ by Seuth Korea,

? provisional data,
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b) Input Data

1)

ii)

Commercial fishery data

CPUE data. A multiplicative model was used to analyze the catch and effort
data for this stock for the first time, Data were available from the NAFO
Statistical Bulletins only from 1374 onward in a format identifying main
species as yellowtail fleounder. Thus it was decided to use Canadian (N)
trawler data -from 1965 te 1988, from files maintained at the Northwest
Atlantic Pisheries Center 1n St. John’'s. It should be noted that for some
years, particularly the late-1970s, the Canadian fleet provided the only
source of CPUE data for this steck. The data used in the model were the
same as those used to calculate the CPUE series used previously. However,
in 1989, an error was discovered in the data which led to underestimates of
effort in 1984-87 of up teo 12-15%. These errors were most severe In 1984
and were corrected befere the data were used: in the multiplicative model.

A comparison of the multiplicative model series with the CPUE wvalues
calculated previcusly for this stock revealed that the two indices were
very similar. However, with the correction of the erronecus data for 1984~
87 and the application of the multiplicative model, a change in the catch
rate trend is apparent in the early-1980s, with 1981 and 1982 no longer
showing up as high points. The large decline in catch rate from 1985 to
1986, however, is still obvious. It was alsc noted that the model shows
the 1986-88 CPUE values to be about as low as the previously observed lows
for this stock in 1975-76.

As STACFIS noted in 1988, it is likely that the Canadian catch rate index
does not reflect the true magnitude of recent declines in stock abundance.
This fleet rarely entered the area outside the 200 mile limit in recent
years, an area where catches and estimated catch rates have been declining
after the large catches in 1985 and 1986.

Catch-at-age and mean weights-at-age. Age compositions were avallable from
the Canadian, Spanish, and USA fisheries in 1988. For the USA data, age-
length keys from the Canadian commercial fishery in Div. 3N were used. For
the Spanish catch, keys from the Canadian surveys in 1988 were required,
because the Spanish length frequencies contained fish of sizes smaller than
those seen in the Canadian commercial age-length keys. The age
compesitions from these 3 fisheries were combined and adjusted to represent
the entire catch in 1988, :

In 1988, the catchwat-age in the Canadian and USA fisheries were similar
with age 7 being dominant in both c¢atches, although the USA catches
contained a slightly higher percentage of yellowtail flounder at ages 4-6.
However, there were major differences in the Spanish catch-at-age in 1988.
About B4% of the Spanish catch numbers were taken at ages 3-5, compared to
about 3% for these ages in the Canadian catch. This was conslstent with
data from research vessel surveys which indicated that juvenile yellowtail
flounder were found mainly outside the Canadian 200-mile limit in Div. 3N.
The Spanish catch of 3,205 tons was estimated to contain about 24 million
fish,. while the Canadian landings of 10,544 tons contained approximately
19.5 million fish.

A comparison of the Canadian catch-at-age and mean weights-at-age over the
1986-88 period showed little difference between years.

STACFIS noted that the catch sampling had improved in recent years and that
most of .the fishery was sampled in 1988. ~However, there were still
substantial portions of catch 1in recent years, mostly from non-member
countries, for which no sampling was available (e.g. 13,600 tons or 44% of
the 1986 catch). It was unlikely that the information would ever be
available (if it exists) and the deficiency in the database could severely
hamper attempts teo produce an accurate analytical assessment in the near
future.

Research vessel surveys

canadian stratified-random groundfish surveys. Surveys have been carried
out by Canadian research vessels in Div, 3LNO each year from 1971-82 and
1984-89. The surveys from 1984-1989 are comparable in terms of caverage
and vessel/gear used. Estimates of biomass of yellowtail flounder from
these surveys have decreased in recent years, from about 94,000 tons in
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1985-86 to 82,000 tons in 1987 and 53,000 tons in 1988. The 1989 estimate
was about 47,000 tons. Most of this decline occcurred in Div. 3N, where the
bicmass estimate in 1985-86 was about 60,000 tons, compared to 50,000 tons
in 1987 and 34,000 tons in 1988-89,

In strata 360 and 376 (Fig. 16} which encompass virtually all the
yellowtail flounder habitats in the Regulatory Area, the bilomass declined
from 32,000 tons in 1984 to 1000 tons in 1988 (97% decrease) but increased
to 15,000 tons in the 1289 survey. The 1989 estimate comprised 40% of the
total biomass in Div. 3N. This increase measured by the recent survey 1is
consistent with reports of increased commercial effort on flounders in the
area around the 200-mile limit in 1989,
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As was done in the 1988 assessment, a multiplicative model was employed te
obtain estimates of abundance which accounted for strata not surveyed in
some years. The total abundance has decreased substantially in recent
years after a period of relative stability from 1875-84, with the values
from 1985-8% being the lowest in the series, The overall trends in this
new series are essentially the same as those found in the survey abundance
index {from selected strata) used previcusly for this stock. After a
decline from very high levels in the early-1870s, the abundance remained
relatively stable bhetween 240 and 340 million from 1975 to 1984, after
which time 1t declined to about 100 millicn in 1988. The 1989 estimate is
about 33% higher, but is still the second lowest value in the 18 year
series.

On an age-by-age basis, the 1981l and 1982 year-classes continue to show up
as very poor, consistently ranking as the worst 2 year-classes in the time
series. The 1983 year-class, was shown by both 1988 and 1989 surveys to be
very poor. These 3 consecutive poor year-classes (1981-83) produced a
population estimate at ages 6-8 in 1989 of about 78 million, which is the
lowest value at these ages in the series. This is important because it is
these 3 ages which contribute almost exclusively tc the commercial catch at
age in many years. o

The population sizes at ages 4 and 5 were higher in 1589 tharn in all
surveys since 1982. The 1984 vyear—class, which did not show well in the
1988 survey, appeared to be larger than the 1980-83 year-classes, but was
still about 20% lower than the average size at age 5 for the 1968-83 year-
classes. The 1985 year-class, which had alsc shown strongly in the
juvenile surveys, was the highest value at age 4 {in 1989} since the 1968
year-class. The biomass in strata 360 and 376, known areas of Jjuvenile
yellowtail flounder abundance, was much higher in 1989 than 1988, as the
1984 and 1985 year-classes recruited to the survey. In fact, of the total
population abundance at ages 4 and 5 in the steck in 1989, over 90% was
estimated to be in these 2 strata, which are largely outside the 200-mile
limit.

The following table, which shews the ranks of the estimates of the 1981-83

year-classes at age 5-8 (1986-89 surveys), indicates that the recent
estimates for all three year-classes are the worst in the 18 year series:

Year-class Age 5 Age & Age 7 age 8
1981 15 17 18 17
1982 17 18 17 -
1983 18 16 - -

The estimate of age 7+ abundance in 1988 was about 62% of the average from
1985-87, and is higher than only the value calculated for 1974. 1In 1989
the abundance of age T+ decreased 40% from the 1988 and constituted only

40% of the entire 1989 estimate of abundance at age.

Canadian juvenile yellowtail flounder surveys. From 1985-88 annual fall
stratified-random surveys of NAFO Div. 3LNO have been conducted using a
Yankee 41 (B0/104) shrimp trawl to determine indices of abundance of
yellowtail flounder, particularly theose aged 1-4 years. All depth strata
inside the G50-fathom contour were sampled in 1988. Largest catches
{numbers) of yellowtail flounder were made in Stratum 352 in Div. 30 and
strata 360, 361, 362, 375 and 376 in Div. 3N (Fig. 16). Catches in Div. 3L
were much lower in comparison. Biomass estimates of yellowtail flounder,
in selected strata, showed a steady decline since 1986,

In 1988, average numbers-per-tow, after showing an increase from 1983 to
1987, were less than half of the 1987 estimate. Estimates of commercial
size yellowtail flounder, age 4+ and fully-recruited yellowtail flounder,
age 7+, both showed a steady decline in abundance since 1986. In 1988,
abundance estimates of 1 to 4 year juvenile yellowtail flounder were less
than half of the 1987 estimate. The 1982 and 1983 year-classes {ages 5 and
6) were only moderate in size while the 1985 and 1984 year-classes appeared
to be much stronger in the 1988 survey. The 1981 year-class made up the
bulk of commercial size yellowtail flounder (age 7} in the 1988 survey.
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Iin the 1985-88 surveys highest catches of ages 1, 2, 3, and 4 years were
found consistently in strata 360, 375, and 376 of Div. 3N. Larger
yellowtail flounder were found distributed mainly in stratum 352 of Div. 30
and stratum 361 of Div. 3N. The distribution of 1-year-oclds found in the
surveys since 1985-88 were concentrated mainly in and around the Southeast
Shoal. The 1988 survey showed that the majority of yellowtail flounder
under 30 cm were distributed in stratum 376, of which 93% of the area is in
the Regulatory Area, and stratum 360, of which 89% of the area is in the
Requlatory Area.

USSR _stratified-random groundfish surveys (1983-88). Results from these
surveys conducted in Div. 3NO generally agreed with results of the Canadian
surveys. Abundance and biomass indices were highest in 1983 and 1984. 1In
1988 the biomass declined by 21%, while abundance declined by 30% from the
1987 estimate, Both the biomass and abundance estimates for 1988 were the
lowest in the series.  As was the case in the Canadian groundfish survey,
the catches were comprised mainly of larger fish in the size range 35-42 cm
as was the case in the 1987 USSR survey.

Estimation of Parameters

STACFIS again noted that the very high levels of mortality observed at the older
ages in SPA has still not been resolved for this stock. 1In addition, it was noted
that the catch-at-age pattern in 1988 was substantially different than any other
observed previously, making the calculation of fishing mortalities at age in 1988
very difficult. STACFIS discussed the possibility of using a populatioen estimate
from the 1988 surveys as the basis Ffor catch projections, but decided that this
analysis contained too many assumptions which could not be justified.
Consequently, STACFIS decided that SPA could not be used as the basis for catch
projections for this stock.

Assessment Results

STACFIS noted that the recent surveys in 1988 and 1989 have confirmed that the
1981-83 year-classes are likely the poorest three in the 18 year time series. The
combined population size of these year-classes at ages 6-8 in the 1989 survey 1is
the lowest in the survey series. This value is about one half the average from
1985-87, and 1s about one-third of the long term average. This is noteworthy in

that these are the ages which usually contribute most to the fishery as well as to
the spawning stock biomass.

The 1984 and 1985 year-classes appear to be larger than the 3 preceding ches.
Although the 1984 year-class did not show strongly in the 1988 Canadian groundfish
survey, the estimate of this year-class in the 1989 survey showed it to be larger
(at age 5) than the 4 preceding year-classes, but still about 20% lower than the
long~term average. The 1985 year-class, has shown consistently in the Jjuvenile
surveys to be strong, and the estimate of this year-class, at age 4 in the 1989
groundfish survey, is the highest since the 1968 year-class,

STACFIS noted that most of the fish of the 1984 and 1985 year-classes were located
outside the 200 mile limit and were being taken in large numbers by some fisheries
in the Regulatory Area. On a yleld-per-recruit basis STACFTS also noted the

considerable loss involved in catching yellowtail flounder of these year-classes
in 1988-90.

STACFIS expressed concern about the decline in the populaticn at ages 6~8 in
recent years, taking this as an indication that the spawning stock bicmass is now
at the lowest level (as measured by surveys) in the 1971-89 peried. Although no
stock-recruitment relaticnship was discussed, it was noted that the 1984 and 1985
year-classes were spawned when the large 1978 and 1979 year-classes formed the
bulk of the spawning biomass. Since that time, there have been a succession of
weak year-classes contributing ta the spawning stock size, although the 1984 and
1985 year-classes should contribute to the spawning stock blomass in 1990-91.

Catch Projections

STACFI5 once again reiterates its concern that it may be possible to continue to
reduce this stock to even lower levels, perhaps even to the level of the early-
1960s when catches from this stock were negligible. Noting the very low estimate
for fish aged 6-8 in 1989, and the prospect of better recruitment, STACFIS advises
that the total catch in 199%0 should not exceed 5,000 tons. At this level, the
spawkning stock biomass should not decline further, as the 1984 and 1985 year-
classes recruit te the spawning stock.
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STACFIS also reemphasized that the advised total catch of 5,000 tons applles to

the entire stock,. In some recent years, documented catches inside the Canadian
200-mile limit and catches in the Regqulatory Area have each approached the
recommended TAC. With no controcl over the catch by non-member countries, this

fishery will continue to be virtually impossible to manage. This-is of particular
concern, given the observation that a high proportion of young yellowtall flounder
is found in the Regulatory Area. These younger fish are thus particularly
susceptible to such uncontrolled fisheries. . Should these fisheries concentrate on
the recrulting 1984 and 1983 year-classes, reducing them to the levels of the
early-1980s year-classes, the spawning stock biomass will be seriously depleted.

12. Greenland Halibut in Sukareas 0 and 1 {SCR Doc. 89/25, 26, 27, 30, 31; $CS Doc. 89/14})
a) Introduction .
Description of fishery and nominal catches. Catches have been rather stable in

b)

the 1980-88 period with an average catch of 9,000 tons. Mest of the catch has
been taken by Greenland (86%) in 1988. The Greenland fishery has been carried out
mainly as an inshore glllnet and long-line fishery, with 89% of the total catch in
1988 taken in Div. 1A, The fishery in Div. 1A has expanded northward in the last
two years and these new exploited areas amounted to about one third (3,000 tons)
of the total catch in that division in 1988. A joint-venture offshore fishery
between Greenland and Japan carried cut by a Japanese vessel amounted to 1,568
tons. Recent TACs and catches (/000 tons} are as follows:

.

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 198%

TAC . 25 25 25 25 25‘ 25 25 25 25 25 25
Cateh 19 8 10 9 9 7 10 9 100 12

' provislonal data.

Ingut Data

1} Biological information

Greenland halibut is considered a wunit stock throughout the Northwest
Atlantie with the Gulf of St. Lawrence and Fortune Bay, Newfoundland
constituting separate stocks, Spawning supposedly takes place in the
deeper waters of the Davils Strait south of 67°N. The larvae are dispersed
by the nerth going currents both to the west coast of Greenland and then
turning to the eastern Canadian coast.

The recruitment to the stock therefore have 2 major components: a Canadian
and a Greenland component. However, the Greenland component is further
divided into a component migrating southwest to the Davis Strait area and a
component migrating east to the deeper fjords at West Greenland especially
in Div. lA. This split into recruitment to the spawning stock in the Davis
Strait and recruitment to the Greenland fjords gradually takes place during
the immature phase (age 1-10).Tagging experiments by Gréenland in different
fijords have shown that Greenland halibut may remain in the tagging area for
several years. The Canadian ccmponents cover the continental slopes in
Subareas 0, 2 and 3 as well as the deep water channels running between
fishing banks of Labrador and Eastern Newfoundland.

i1 Commerclial fishery data

The commercial inshore catches consist of larger flsh {average length about
70 em) than those in the offshore catches ({average length about 50 cm).
The age composition of the inshore catches is comprised mainly of age-
groups 8-15 inclusive, while in the offshore catches, age-groups 6-12
dominate.

i13) Research data

Offshore trawl surveys. A bottom-trawl survey was carried out jointly by
Japan and Greenland "in Subarea 1 during September and October 19388,
covering the depth range between 400 m {200 m, north of 70°N) and 1,500 m.
The blomass was estimated to be 62,900 tons for Div. 1A (south of 73°N) to
Div. 1D. A comparison between survey blomass estimates for 1987 and 1988
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for strata which were covered in both surveys, showed that the 1988 survey
estimates were less than those from the 1987 survey. This decline could
reflect seasonal migration {the 1987 survey was carried cut in July/August
on one side only of the Davis Strait). Bioclegical samples from the survey
showed that for a given length, the average gonad index increased from
north to socuth.

A bottom-trawl survey was conducted by USSR in Div. 0B and Div. 1BCD in
autumn of 1988, covering the range 200-1,25C m. In Div. 0B, the biomass
was estimated to 54,600 tons which was higher than estimated frem the 1287
survey but generally low compared to the entire series of trawl surveys.
In Div. 1BCD, the biomass was estimated to ke 47,200 tons showing a decline
from the 1987 survey estimate (55,644 tons).

Compared to the estimates from the 1986 Canadian survey in Subareas 0+1,
the USSR and Japanese survey estimates were considerably lower. It is
unlikely that the decline of the biomass estimates reflects a stock decline
caused by the fishery. It 1s suggested that changes 1in hydrographic
conditions over the period may have caused changes in the distribution of
Greenland halibut to deeper offshore waters.

iv) Cther research results

A stock identification study of meristic characters and biochemical
genetics from 6 areas in the western North Atlantic (offshore: Div. 2K, 1¢
and ICES Subarea XIVb, inshore Div. 1A, 1D, 1F) showed significant
differences in mean numbers of vertebrae between catches of the inshore
areas at West Greenland which might indicate separation of these fjord

stocks from each other. According to the bilochemical genetics studies,
small differences in allele frequencies were found which indicated only
small genetic differences among the areas studied. However, there was

evidence to suggest that there were separate breeding populations among the
areas investigated.

c) Catch Projections

The USSR and Japanese offshore surveys do not cover the whole area of distribution
cf Greenland halibut in Subareas 0+1. For the area surveyed, the USSR survey
results indicate a biomass level of abkout 100,000 tecns in Div. OB+1BCD and the
Japanese survey a level of about 63,000 tons in Div. 1ABCD. The biomass in Div.
0 is not known.

The stock in the inshore areas of Subarea 1 seems to be isclated from the offshore
component at least from the age of recruitment to the fishery (about 9-years old).
The bicmass in these inshore areas is also unknown, however, a large part of the
catch in the inshere areas is from newly exploited areas and may be higher than at

equilibrium.

STACFIS c¢ould not advise on a precise level of catch for 1990. However, based
upon the available information, STACFIS advises that the present TAC level of
25,000 tons would not have a negative effect on this stock. STACFIS further

advises that any expansion of the present fishery should be directed towards the
offshore components.

13. Greenland Halibut in Subarea 2 and Divisions 3KL (SCR Doc. 89/61; SCS Doc. 89/08)
a)l Introduction

Greenland halibut catches in the Labrador-eastern Newfoundland area had averaged
between 25,000-30,000 tons annually from 1970 to 1976 with the 1978 catch being
the highest since the beginning of the fishery in the early-1960s. Catches
declined rather steadily since 1978 tc reach an all time low of about 16,000 tons
in 1986. In 1987, the fishery improved toc the extent that the 1987 preliminary
catch of 27,000 tons was approaching double the 1986 catch and siightly above the
average over the last 18 years. The 1988 catch, however, was agaln one of the
lowest in the time series at 18,000 tons. Most of the catch in 1988 was accounted
for by Canada with 8,300 tons; followed by EEC with 4,118 tons; the GDR with 2,200
tons; and Poland, Japan, and Faroe Islands accounting for most of the remainder.
The Canadian catch is taken primarily by gillnet fishermen operating particularly
in Div. 2J+3KL. Recent TACs and catches (*000 tons) are as follows:
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197% 1980 1981 1982 1983 1984 1985 1985 1987 1988 1380

TAc!
Catch

30 35 55 55 55 55 75 100 10C 100 100
34 33 31 26 28 25 19 182 27? 187

TAC for Div. 2J+3KL cnly for 1577-84.

Provislonal data.

Input Data

1)

ii)

Commerclal fishery data

Considering the nature of this fishery, the migratory behavicur of this
species as well as the low levels of directed catch, it was difficult to
obtain catch and effort statisties which were accurately representative of
total stock size. Data that are available [mainly Canada (N}], however,
could be helpful as indicators of distribution and abundance in localized
areas. The only directed catch-effort data avallable for recent years was
from Div. 2J during the summer, The catch rate declined steadily from 1.51
tons/hr in 1984 to 0.56 tons/hr in 1986 then increased to 0.82 tons/hr in
1987. This level was higher than that observed for 1982 (0.61 tons/hr) but
still below the levels of 1983-84. It subsequently declined in 1988 (0.238
tons/hr) to the lowest observed during the period examined.

The age composition of the commercial fishery is usually comprised mainly
of age-groups 6-8 inclusive. However, age compositions from only the
Canadian fishery were available for 1988. These indicated that more than
55% of the Canadian catch was comprised of age 7 with 94% of the catch in
the age range of 6-8 with very few caught beyond age 12. Considering that

the highest proportion of the commercial catch is taken by gillnet

fishermen in the southern range of the stock, the exploitation of these few
relatively young age-groups would likely be maintained. Furthermore, it

can be expected that this fishery, which exploits such few age-groups,

would be highly sensitive to fluctuations in individual year-class

strengths.

Research survey data

Groundfish surveys. Biomass from Canadian surveys in Div. 2J, 3K and 3L
was estimated for moest missing strata using a multiplicative analysis
model. For Div. 2J in 1988 the biomass estimate was 35,450 tons, which was
the lowest in the time series. The previous low was in 1987 at 50,771
tons. The 1986 estimate of 77,555 tons was near the average over the
period. The low 1985 estimate was possibly attributed to the effect on
availability due to extremely low temperature conditions. Such conditions
were not adverse in 1987 and 1988 and would unlikely explain the drop in
those years.

In Div. 3K, the 1988 biomass estimate was 73,852 tons which was near the
lowest in the time series and considerably below the 1986 estimate of
114,000 tons. The average biomass over the time period is 85,000 tons. In
Div. 3L, the 1988 biomass estimate was 13,795 tons and was virtually the
same as the 1986 and 1987 estimates. These estimates were about 20% lower
than the average of 16,000 tons since 1981,

Groundfish surveys were conducted in Div. 2G and 2H in 1978, 1979, and 1981
using fixed stations which were post-stratified to provide biomass
estimates; however, in 1987 and 1988, surveys were conducted using
stratified random design. For Div. 2G, the 1987 and 1988 estimates of
16,076 tons and 15,307 tons respectively, were less than half the post-
stratified estimates for the earlier period despite the fact that coverage
was much more intensive in the 1987-88 surveys. However, from examination
of strata commonly fished, there had been a considerable decline in biomass
between the two periods examined. For Div. 2H, the 1987 and 1988 estimates
were also virtually the same at 23,300 tens and 22,003 tons respectively.
As with Div. 2G, the more recent estimates were well below the ecarlier
estimates despite better coverage. Again, it was clear for most strata
commonly fished between the periods that there had been an cbvious decline
in eatch per set, For all divisions cowmbined, the estimated biomass for
1988 was 160,137 tons,
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Estimates of biomass from USSR surveys in Div. 2GH indicated that the 1988
estimate was the lowest in the time series from 1983-88. From USSR surveys
conducted in Div, 3K from 1981-88 no trend in biomass estimates could be
established. The 1988 estimate was near the average cver the time period.

Year-class strengths  from groundfish and shrimp surveys. From age
compositions of the Canadian surveys in Div. 2J+3KL, 1t was apparent that
Greenland halibut do neot fully recruit to the groundfish survey gear until

age 5, but were probably fully recruited to the shrimp survey gear at age
1. ’

1982 year-class. This year-class appeared to be weak in beth the Canadian
groundfish surveys and shrimp surveys in Div. 2CH and 2HJ respectively.
The Canadian groundfish surveys in Div. 2J+3KL have shown it to be about
average at both ages 5 and 6.

1983 year-class, This year-class was estimated to be about average from
shrimp surveys and Canadian groundfish surveys in Div. 2GH during 1987 and
1988. It was estimated to be about 93% cf the strength &f the strong 1979
year-class at age 5 in the Div. 2J+3KL Canadian groundfish surveys and
slightly better than average at age 6.

1984 year-class. This year-class dominated the catch 1n the Canadian
groundfish surveys in Div. 2J+3KL during 1987 at age 3 and was more
abundant than any other year-class in the series at both age 3 and age 4.
It also appeared relatively strong in the Caradian groundfish surveys in
Div. 2GH during 1987 and 1988. In the shrimp surveys it dominated the
catch in Div. 2H at age 1 and was still very abundant at age 2. While it
did not deminate the catches in the shrimp surveys in Div. 2J it still
appeared in large numbers.

1985 year-class. In the Div. 2GH Canadian groundfish surveys it dominated
the catch at both ages 2 and 3 particularly in Div. 2H, however, it did not
appear in particularly high numbers in the Div. 2J+3KL Canadian groundfish
surveys. In the shrimp surveys it dominated the cateh at ages 1 and 2 and
was the most abundant year-class at age 3 in the shrimp survey time serles.
From results of USSR surveys during 1983-88 in Div. 3K, this year-class was
predicted to be the strongest observed during that period.

1986 year-class. This year-class was relatively abundant at age 1 in 1987
during the Canadian groundfish surveys in Div. 2G. In 1988 it also
appeared in relatively large numbers in Div. 2H suggesting a possible
southward migration of young fish as observed in the past. While it was
not the dominant year-class at age 1 in the shrimp surveys it was, in 1988,
the most abundant at age 2 in Div., 2G observed over the time period.

1987 year-class. The only estimate of this year-class was at age 1 from
the shrimp survey in 1988. For both Div. 2H and Div. 2J it was estimated
to be the weakest year-class in the 10 years observed for shrimp surveys.

Estimaticn of Parameters

Due to the lack of appropriate research vessel survey coverage and adequate catch
and effort data, suitable calibration informaticn for SPA was unavailable and
therefore SPA was not performed.

STACFIS recommends that attempts at an analytical a2ssessment of that portion of
the Greenland halibut stock covered by the fishery and the surveys in Subarea 2
and Div. 3K and 3L be considered for review at the June 15990 meeting.

Prognoses

The TAC of 100,000 tons, set in 1985, was put in place for 1986 largely based upcn
high survey bicmass estimates, potentially good recruitment, and what was
considered to be low fishing mortality. The biomass was estimated in excess of
400,000 tons of which 200,000 tons was estimated for Div. 2GH alone. The 1987-88
results for Div. 2GH based upon more appropriate survey design and data analysis
would suggest that these two Divisions contain now only about 38,000 tons.

In Div. 2J+3KL, the estimated biomass had declined from about 225,000 tons in 1984
to nearly half that level in 1988. Such declining trends in biomass were also
reported in the 1988 assessment (S5CR Doc. B88/41) from USSR surveys. It was also
clear that the fishery was unlikely to have contributed seclely to such declines.
Nevertheless, as the declining trends continue STACFIS cannot advise a TAC level
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of 100,000 tons which is no longer supported by the data. However, there 1s some
potentially good recruitment for the future. . Since K the existing fishery
prosecutes such few and relatively young age~groups, the success of the fishery
will remain contingent upon the strength of the recruiting year-classes mailnly in

age groups 6-8. These age groups in 1990 represent the 1982, 19%83 and 1984 year-
classes which may range In strength from average to above average.

Catch Projections

In the face of continued declining trends in biomass STACFIS concluded that the
complete Canadian survey coverage of the stock area in 1987 and 1988 may provide a
more realistic estimate of blomass at the present time: The data suggest that the
biomass of Greenland halibut in Subarea 2 apd Div. 3KL is now in the order of
200,000 tons compared to a level of about 400,000 tons estimated in the 1983-34
peried. An F,, reference level of 0.29 (NAFO SCR Doc. 87/45) and a natural
mortality rate of (.20 implies an exploitation rate of about 25%. Therefore,
STACFIS advises that a catch in 1330 of 50,000 tons would approximate fishing at
the Fy , = 0.29 level.

STACFIS recommends that consideration be given to the biological and practical

implications of combining Subareas 0, 1 and 2 and Divisions 3KL for stock
assessment purposes when considering Greenland halibut.

14, Roundnose Grenadier in Subareas [ and 1 (SCR Doc. 89%/08, 30, 55; SCS Doc. 89%/08, 11)

a)

b)

c}

Introduction

A total cateh of 120 tons has been reported-to date for 1988, compared with 319
tons reported for 1987, All of the 1988 catch was taken 1n November-December.
Catches since 1978 continued to be restricted to by-catches in the Greenland
halibut fishery. Recent catches and TACs {000 tons) are as follows:

1973 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

TAC
Catch

8 8 8 8 3 8 8 B B 8 8
7 - 2 + + + + + + + +

Input Data

i)

ii)

Commercial fishery data

There has been no directed £fishery for roundnose grenadier in these
Subareas since 1978. Again, no update of the catch/effort analysis which

was presented previously (NAFC Seci. Coun. Rep., 1985, page 72} was
possible.

Research data

The results of a research survey in Subarea 1 by Japan and Greenland in
1988 were presented (SCR Doc. 89/08, SCR Doc. 89/30). The total estimated
trawlable bicmass was determined to be about 45,700 tons. This compares
with an estimated 44,000 tons from the 1987 survey.

USSR research data (SCR Doc. 89/08, SCS Doc. 89/08) indicated that
roundnose grenadier were caught mainly as by-catch with Greenland halibut
in depths <1,000 m, but generally constituted >50% of the catch-by-weight
in deeper water. Fish length also increased with depth similar to
observations made previously, but there were no differences in mean lengths
between Div. 0B and Subarea 1.

Prognoses

STACFIS noted the continuing lack of commercial data for this stock due to
continued low catches. While it was cbserved previously (NAFO Sci. Coun. Rep.,

1987,

page 71) that the present TAC of 8,000 tons represented an exploitation

level of <10% of the biomass estimated from a 1986 Canadlian survey, it is almost
20% based on the biomass estimates from the 1987 and 1988 Japanese surveys. Given
these considerations, STACFIS advises that the 1990 TAC remaln at the 1989 level
of 8,000 tons.
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Roundnose Grenadier in Subareas 2 and 3 (SCR Doc. B9/08, 55; SCS Doc. 89/08, 09)

a}l

b}

Introduction

The 1988 catch of 6,337 tons was down by about 2,000 tons from the reported
in 1987 and was only about 58% of the TAC. Catch by EEC-Portugal totalled
300 tons, similar to 1987, but landings by the USSR and GDR both declined by
1,000 tons compared to 1987. Nominal catches remaind low compared to those

catch
about
about
prior

to 1979 (1967-78 average was about 26,000 tons). Catches and TACs {‘0Q00 tons) for

the recent period are as follows:

1979 1980 1981 1982 1983 1984 1985 1986 1987 19848 1989

TAC 35 30 27 27 11 11 11 11 11 11
Catch 8 2 7 4 4 4 5 7 g 6

1

! provisional data.

Input Data

i} Commercial fishery data

Catch and effort data were available from ICNAF and NAFO for the period
1967-87, and from the Canadian Observer Program for 1978-87. The two data
sets were analyzed separately using a multiplicative model to derive two

estimates of standardized catch rate and effort (SCR Doc. 89/553).

Catch

rates of roundnose grenadier are less variable when this specles comprises
relatively larger proportions of the catch, therefore a new category type,
percent catch composition of roundnose grenadier by weight, was included in
both data sets. In additien, the category type depth (<800 m, >800 m) was
added for the Observer Program data analyses. The addition of these new
category types did not alter the trends in catch rates from previous
analyses. Both series indicated relative stability in catch rates in the
1980s. The series derived using ICNAF and NAFO statistics suggested two
periods of stabilicty; 1967-76 and 1979-86 with a slight decline in the

period between these two.

It has been nsted previously that the level of by-catch of Greenland
halibut allowed in the roundnose grenadier fishery (10%} may have been
restrictive and catch rates in recent years may reflect this restriction
rather than stock status. In 1986, 1987 and 1988 the GDR fleet has been
allowed to fish with a 30% by-catch limitation in depths »800 m, and the

USSR has been under simjlar regulation beginning in 1988. As

was

recommended by STACFIS in 1988 (NAFO Sci. Coun. Rep., 1988, page 70) the
Canadian Observer data were examined in more detail comparing catch rates
of the GDR fleet and those of the Soviet fleet, particularly over the
period of regulation change in depths >800 m, and comparing catch rates at
different percent by-catch levels. GDR catch rates did not increase

compared to those of the USSR when only they fished under the

new

regulation. Neither was there an increase in catch rate for the USSR when
they were allowed an increased by-catch. The multiplicative analyses

predicted that lower c¢atch rates would be experienced with a

higher

percentage by-catch. Based on these analyses, STACFIS concludes that the
10% by-catch restriction for Greenland halibut did not depress the catch

rates of roundncse grenadier.

Length frequency data for 1979-88 were available from the Canadian Observer
Pregram. Mean lengths were variable from year to year, but generally showed
a decrease over time. Generally, smaller fish were caught in Div. 3K than

Subarea 2.

ii) Research data

The results of research surveys to Subarea 2 and Div. 3K by the USSR were

presented (SCR Doc. 89/08, SCS Doc. 89/08). The largest catches were

taken

in depths >1,000 m. As was the case in 1987, smaller fish were found in
Div. 3K (mean total length 42.7 cm) than in Subarea 2 (mean total length
47.2 cm). As noted above, this pattern was also similar to that of

commercial catches.
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Estimation of Parameters

There are insufficient data avallable at present to carry out any analytical
assessment of this stock., Examination of the relationships between standardized
CPUE and standardized effort was not carried out again this year because
previously these indicated that the relationships were not satisfactory. Thus
general preduction analysis is not possible (NAFC Sci. Coun. Rep., 1988, page 70}.

Prognoses

Catches have increased slightly from 1884 teo 1987, but catech rates have not
inereased during this period, instead they remained relatively stable.

Analyses presented suggest that the low and stable catch rates in recent years are
rot a result of by-catch limitations. The precauticnary TAC level of 11,000 tons
was imposed because of concern expressed by STACFIS regarding the status of the
stock. Catches averaging about 30% of this in the 1980s seem to have stopped the
decline in catch rates, but no increase has yet been observed. Given this, STACFIS

advises that the precauticnary level of 11,000 tons should remain in effect for
1990.

Wolffish in Subarea 1 ({(SCR Doc. 89/30; 5CS Doc. 89/14)

The nominal catch of wolffish reported for West Greenland waters includes two
species: Atlantic wolffish (Anarhichas lupus) and spotted wolffish (A. minor).
Since 1957, the combined nominal catch of both species has been in the range of

The fishery is partly a small-scale directed fishery and partly a by-catch in the
trawl fishery for cod. Recent catches (/000 tons) are as follows:

1980 1961 1982 1983 1984 1385 1986 1987 1988

Catch 5 4 4 3 2 2 2 2t 2!

A Japanese survey in Div. 1ABCD covering depth range 400-1,500 m, where wolffish
were not wusually abundant, confirmed the known distribution. This survey
estimated the biomass of spotted wolffish in that depth range to only 100 tons.

Until more biclogical data and separate catch statistics fer the two species
become available, ‘it would not be possible to carry out any assessment. The
previous advice of 5,000-6,000 tons corresponded to the average catch in the
seventies while the catches in more recent years were well below this level.
There are however no indications that this decline in the yield reflects a
corresponding drop in the biomass and hence the level of 5,000-6,000 tons could be
a sustained yield. Therefore, STACFI5 finds no reason to change the previous
advice of 5,000~6,000 tons.

in Division 3L (SCR Doc. 89/04, 43, 44, 52}

a) Introduction
1,000-6,000 tons.
! provisicnal data.

bi Input Data

) Catch Projections

Capelin

a) Introduction

MNominal catches of capelin in this Division were less than 4000 tons between 1970
and 1973, then increased to 58,000 tens in 1974 and declined to 12,000 tons in

1979. No offshore fishing has occurred since 1978, Provisional statistics for
1988 indicated a total catch of 54,000 tons in the inshore fishery by purse
seines, traps and beach seines during June and July. In recent years, the final

TAC has been based on the market forecast for roe capelin. Recent TACs and
catches (000 tons) are as folliows:
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1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

Advised TAC 16 16 30 -1 60 38 60 130 283 90 335
TAC 10 16 30 30 30 26 26 55 25 45 48
Catch 12 14 24 21 25 13 25 48 19 542

No STACFIS advice

* provisional data .

Input Data

i} . Commercial fishery

A logboock survey of the inshore capelin fishery in Div. 3L, designed to
provide estimates of catch-per-unit effort, was initiated in 1981. The
catch rates of trapnets and purse seines in the following table (where
catches were derived from the addition of the gquantities actually landed
and the quantities of discards from logbooks) show similar patterns over
the first six years. Catch rates of traps showed an increase in 1987 and a
decline in 1988 while purse seine catch rates showed the opposite pattern
between 1986 and 1988. However, catch rates for both gear types were high
in 1988; for traps, the 1988 catch rate was the second highest in the
series and for purse seines, the 1988 catch rate was the highest in the

series.

1981 1982 1983 1984 1985 1986 1987 1988
Trapnets ({(tons/day) 2.9 3.1 3.4 2.9 4.6 4.6 8.8 6.2
Purse seines (tons/day} 9.4 16.4 18.8 14.3 16.4 19.0 18.1 20.7

The discarding rates (which included dumping of dead capelin as well as
releasing fish alive) for 1988 were 14% and 17% for purse seines and traps
respectively. These rates were lower than the 35% for purse seines and 74%
for traps observed in 1987.

Low percentage of females was the dominant reasen for discarding from
traps, and for purse seines, it was the presence of "redfeed" in the fish.
The reported by-catch of cod in traps in 1988 was 0.5% of reported logbook
landings of capelin, approximately the same as reported for 1986 and 1987.

The 1985, 1984, 1983 and 1986 vear-classes ac¢counted for 59%, 15%, 14% and
11% respectively of the commercial catch (by numbers) in the 1988 inshore
_ fishery.

ii) Research data

Merial =surveys of capelin in Trinity and Ccnception Bays have been
conducted in June and July since 1982. Total surface area of schools,
estimated from aerial photeographs, provided an index of abundance. The
1988 survey provided repeat coverage of at least four times for three out
of feur transects. The estimate of total school surface area was the
second highest in the series and approximately 60% of the 1987 estimate.
The aerial survey index, the two inshore catch rates and the projected
bicmass from acoustic surveys have shown the same trends except for 1988,
In this year, the inshore indices were higher than would be expected from
the projected biomass, suggesting that the projected bicmass for 1988 was
conservative.

The USSR conducted a preliminary survey in Div. 3KLNO during 17 March to 30
April 1988 and an acoustic survey during 13 May to 3 June in Div. 3LNC. &
biomass of 3,950,000 tons of capelin was estimated from the latter survey.
The 1986 year-class was dominant in Div. 3L, an cobservation in agreement
with the results of a 1988 Canadian acoustic survey.
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An acoustic survey was conducted by Canada in Div. 3L during 12-28 May
1989. The total blomass was estimated to be 3,829,000 tons compared to an
estimate of 4,551,000 tons in 1988 and 2,576,000 tons in. 1987. In the 1989
survey, the 1987 year-class accounted for 74% of the estimate by number and
47% by weight. The estimate for the 1986 year-class was biased down by an
unknown ‘magnitude because of technical probléms during-the survey im an
area where this year-class was dominant. The 1987 year-class was estimated
tc be about 80% of the size* of the 1983 and 1986 year-classes which had
been the strongest in the series to date.

Replicated calibraticns during May 1989 of the Canadian acoustic system
resulted in a 0.83dB difference* from a calibration performed on the same
system in October 1988. The May 1989 calibration was used to derive the
estimates of abundance reported above. STACFIS noted that calibrations
using calibration hydrophones, ag was being done by Canada, had been
examined by scientists in ICES and inconsistencies between calibrations had
been observed. As a result, standard targets, with stable and known
acoustical properties, were now being used to calibrate hydroacoustic
systems by acousticians in ICE5S member countries. Therefore, STACFIS
encourages the use of standard targets in future calibrations of acoustic
systems.

c) Estimation of Parameters

The major contributors to the mature population in Div. 3L during 1990 will be the
1986 and 1987 year-classes. While the 1986 year-class will be reduced in
abundance due to natural mortality, spawning mortality and fishing mortality, it
is expected to be abundant in 1990 because of its relative strength. The bulk of
the 1987 year-class has not spawned nor has it been fished extensively and because
this year-class is the strongest in the series, the spawning biomass in 1990 is
expected to increase.

Spawning mortality and weight-at-age vectors and proportion mature were the same
as used in previous assessments (Table 10). No estimates of spawning mortality at

age 2 are available, and for catch prejections, the estimate of spawning mortality
at age 2 is assumed to be the same as age 3. STACFIS noted that the trends in
spawning bicmass projected from acoustic surveys have generally agreed with the
trends 3in inshore indices of abundance. Thus, as 1n previous assessments,
estimates of year-class strengths for immature and mature capelin were derived
from the 1989 Canadian acoustic survey.

Table 10. Capelin in Div. 3L: parameters used in the
projections of stock size.

Age Spawning Properticon Mean
{yr) mortality .mature’ wt {g)
3 1.39 0.47 21.2
4 1.68 a.87 28.4
5 2.23 0.93 31.1
3 2.23 1.00 32.4

! ysed to calculate mature blomass in 1990.

d) Catch Projections

The results of the projections, using the estimates of year-class strength and
parameters as outlined above, together with M = 0.30 and a spawning date of 1 June
are given in Takle 11. :

* An error in calibration of the hydroacoustic equipment, detected after the June 1983 Meeting,

resulted in changes to the assessment. A change to this value was incorporated in this report
at the September 1989 Meeting.
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Table 11. Capelin in Div. 3L: projections of stock size

for 1990.%
Number of fish (millions)

Age June 1989

lyr} Mature Immature June 1990
2 1,800 312,900
3 47,600 48,600 232,300
4 10, 800 100 44,800
5 1,400 - 1,600
6 - - 100

Biomass (tons) of mature fish 3,500,000

STACFIS continues to consider an expleoitation rate of 10% cof the mature biomass to
be appropriate for capelin, and accordingly advises* a TAC of 350,000 tons for
Div. 3L for 1990, which corresponds to a 10% exploitation rate.

STACFIS reiterates its previous caution that the estimates of abundance of the
year~classes used in the projections were derived from acoustic surveys and

therefore exhibit large variances.

in Divisjons 3N and 30 (SCR Doc. 89/04, 52; sCS Doc. B9/08, 13)

a)

Introduction

Nominal catches in these divisions increased from about 750 tons in 1971 to
132,000 tons in 1975 and declined to 5000 tons in 1978. During this pericd, most
of the catch was taken by USSR midwater trawlers and Norwegian purse seiners. The
fishery was closed during 1979-86, The provisional catch in 1988 was 4,736 tons
reported by USSR and 1,395 tens reported by Japan. Most of the USSR fishery

‘occurred in Div. 30 in May. Recent TACs and catches (000 tons) are as follows:

b}

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

ndvised TAC 0 0 0 -1 0 0 . o o 10 10 28
TAC 0 0 b} 0 0 0 o 0 10 15 28

Catch 0 0 0 0 0 0 + 0? 1* &*

! " No STACFIS advice
? Provisicnal data

Input Data

Research data. An acoustic survey by Capada in Div. 3N during 22 June-3 July 1988
provided a biomass estimate of 561,000 tons of which 544,000 tons were estimated
to be mature capelin. This was the highest estimate since 1981 and more than
double the 1987 estimate of 230,000 tons. Of the total estimate, the 1986 year-
class accounted for 166,000 tons and 40% by numbers. This was the highest
contribution by two-year-clds to the biomass estimate since 1985 when the 1983
year-class accounted for 28% of the biomass and 45% of the numbers. In the 1988

estimate the 1985 and 1983 year-classes contributed 38% and 8% by numbers
respectively.

The USSR surveyed a portion of Div. 3NO as part of the Div. 3LNO survey during 13
May - 3 June 1988. An estimate for the Div. 3NO stock could not be extracted from
the teotal biomass estimate for Div. 3LNO of 3,951,000 tons. In Div. 3NO, capelin
of the 1985 year-class dominated, fellowed by the 1986 and 1584 year-classes.

*

An error in calibration of the hydroacoustic equipment, detected after the June 1989 Meeting,

resulted in changes to the assessment. Changes to this table and TAC were incorporated at the
September 1989 Meeting.
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Catch Projections

No stock projecticns were made for capelin in Div. 3NO because estimates of the
1986 and 1987 year-classes were not available. Although the 1986 year-class
occurred in significant numbers in the 1%88 spawning stock, these were mature fish
and STACFIS considered that this was not an accurate estimate of the entire year-
class. STACFIS considers that an exploitation rate of 10% of the mature biomass
to be appropriate for the Div. 3NO capelin stock. Since 1981, there have been 12
acoustic estimates of this spawning stock, with average spawning biomass being
303,000 tons. The 1986 year-class made a signifieant centribution to the spawning
stock in 1988 similar to the strong 1983 year-class; this suggests that the 1986
year class is strong in the Div. 3NO stock. If the 1987 year-class is also strong
in this stock, then the bilomass in 1990 will ke higher than average but STACFIS
cannot estimate by how much. Based on these considerations, STACFIS advises that
the 10% target removals be based on the average spawning bicmass indicating a
catch of 30,000 tons in 1990,

squid in Subareas 3 and 4 (SCR Doc. 89/13, 16)

a)

b}

c)

Introduction

Nominal catches of short-finned squid (Illex illecebrosus) in Subareas 3 and 4
peaked at 162,000 tons in 1978, and have declined to less than 2,000 tons since
1982. The reported catch in 1988 was B850 tons. Recent catches {'000 tons) and
TACs are as follows:

1379 1980 1941 1982 1583 1984 1985 1986 1987 1988 1989

TAC 120 150 150 150 150 150 150 150 150 150 150
Catch 162 70 33 13 + 1 1 + 2 1?

' provisicnal data.

Commercial Fishery Data

The offshore squid fishery in Subareas 3 and 4 continued to be mainly a by-catch
fishery. Length frequency distributicns of commercial samples of squid in inshore
areas of Div. 3KL in 1988 were considerably smaller than in 1987 when the average
size of the squid was unusually large.

Cat.ch Projections

Because of the short life-span of squid and unpredicted wvariability 1in
availability, no catch projection can be made for 1990,

Shrimp in Subareas 0 and 1 (SCR Doc. 89/28, 29, 38, 40, 41, 53)

a)

Introduction

The nominal catch of shrimp in the offshore areas of Subareas 0 and l increased
from less than 1,000 tons before 1972 to almost 43,000 tons in 1876, decreased to
27,000 tons in 1978 and 1979, and increased to about 38,000 tons annually in 1981-
84. This was followed by further increases to about 42,000, 45,000 and 49,000

‘tons from 1985 to 1987, respectively. Preliminary statistics for 13988 indicated

total catches of about 51,000 tons. The offshore fishery has been regulated by
TAC s=ince 1977. In addition, the new fishery north of 71°N yielded about 4,300
tons in 1985, increased to about 11,000 tons in 1986 and 1987 and then decreased
to about 6,700 tons in 1988. This northern area is presently considered to be
outside the fishing areas in Subareas 0 and 1, for which TACs have been advised in
the past. The west Greenland inshore shrimp fishery has been relatively stable
with estimated catches of 7,000-8,000 tons annually since 1972 (except 10,000 tons
in 1974). Recent TACs and catches (tons) are as follows:
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Catch 1879 1980 1981 1982 1983 1984 1985 198¢ 1987* 1988t
Subarea 0 1,129 874 5,284 1,812 5,413 2,142 2,640 2,995 B, 140 5,881
Subarea 1

Inshore? 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500 7,500

Offshore {3 of 71°NW)

Offshore (N of 7T1°N)

Subarea 1, total

25,958 35,778 32,016 35,015 33,854 33,741 39,547 41,589 42,794 44,938

- - .- - - - 4,349 11,045 10,700 6,660

33,458 43,278 39,516 42,515 41,354 41,241 51,396 60,134 60,594 59,098

Subarea 0+1, total

34,587 44,152 44,800 44,327 46,767 43,383 54,036 63,129 67,134 64,979

Catch and TAC

1979 1580 1981 1982 1583 1984 1985 1986 1987 1988 1989

SA 0+1 Offshore Catch
{8 of T1°H)

SA 041 Advised
Offshcre TAC

SA 0+1 Effectlve

7,087 36,652 37,300 36,827 39,267 35,893 42,187 44,584 48,934 50,081% -

29,500 29,500 29,500 25,500 29,500 25,500 36,000 36,000 36,000 36,000 44,000/50,000

k] k] 3 E] 4 + 4 4 5
Offshore TAC 29,500 29,500 35,0007 34,8007 34,6257 34,925% 42,120 42,120% 40,120° 40,120 45,295
! provisicnal data.
? Estimated from total landings.
3 fIncludes TAC of 5,000 in Subarea 0.
¢ Includes TAC of 6,120 in Subarea 0.
¥ Includes TAC of 7,520 in Subarea @,
The 1988 fishery in Subareas 0+l occurred from January to December and in Div. 1A
north of 71°N from May to December.
b} Input Data
i) Commercial fishery data
Catch rates. Catch and effort data for the shrimp fishery in 1988 were
available from Canadian observer reports and vessel logs for Subarea 0 and
from Greenland and Norwegian logbooks for Subarea 1.
Mean catch-rate indices for the July-September period from 1976-88 for the
national fisheries in Piv. 1B (standardized to 1976} and for the Canadian
fishery in Div. OA (standardized to the average of the other indices in
1980) are given in Table 12.
Tabie 12. Shrimp in Div. OA and 1B: CPUE indieces (July-September) from Greenland, Norweglian and French
fisheries for shrimp in Div. 1B and the Canadlan flshery in Div. OA, 1976-88.
Div. 1976 1377 1978 1979 1980 1981 1982 1883 1984 1985 i986 1587 1988
Greenland 1B 1.00 0.74 0.67 0.51 0.63 0.59 0.74 0.66 0.67 0.8 0.84 1.05 0.76
Norway 18 l1.co0 0.84 0.50 0.47 0,60 0.43 0.57' 0.56 0.61% - - - -
France? 1B 1.00 1,13 0.61 0.48 0.58 0.80 0.60 - - Q.62 1,01 0.67 -
Canada® oA - - - Q.60 Q.66 0.78 0,63 0.64 .61 0.67 1.31 0.93

1

2 July only

All French data are from July cnly except 1985 (August only) and 1986-B7 (July and Rugust}.

? piv. OA {1980 is average of the other 3 indices).

From 1984 to 1987, the Greenland index based on seven trawlers (six sister
vessels of 721-857 GRT, built around 1970, and one trawler of about 1,000
GRT, build in 1982) increased by 57% while the Canadian index remained
stable from 1984-86 and then increased sharply in 1987. In 1988, both
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indices decreased, by 28% in the Greenland data and 29% in the Canadian
data. Neo indices were available for 1988 from Division 1B from either

Norway or France, but the Norwegian catch rates for the June-July peried in
Div. 1D decreased by 19% from 1987 to 1988.

Biological data. Length frequencies for the sampled catches in Div. 0A by
morth and depth showed a prominent mode about 25-26 mm carapace length {CL)
which consisted primarily of female shrimp. Three modes of males were also

present at roughly 18-1%, 20-21 and 22-23 mm. The overall distributions
were similar to those ebserved in 1987. :

Commercial samples from Div. 1B in April, July and November showed high
proportions of several size groups of males and juveniles. A high incidence
of small males under 20 mm CL was also noted in the previous year.

At present, these cbservaticns cannot be linked to future recruitment.

Shrimp discards. The percentage of shrimp dlscards to Div. OA estimated by
observers showed that levels were similar to those observed in the previcus

twe years, averaging just over 2%. There were no estimates of discards for
the other fleets from Subarea 1.

By-catches. Observer data on catch compositien from the Div. 0A fishery
showed that the percentage by-catch of redfish and Greenland halibut by
weight increased from about 2% in May to around 15% from July to September.
The incidence of Greenland shark increased late in the year, comprising
almost 30% of the observed November catch. Catch rates for redfish showed a
substantlal increase from 9 kg per hour in 1983 to 107 kg per hour in 1987
followed by a decline to 76 kg per hour in 1988. CGreenland halibut catch
rates have shown a gradually increasing trend from 4 kg per hour in 1985 to
13 kg per hour in 1988.

In response to the STACFIS recommendation from the June 1988 Meeting that a
detailed study of the by-catch in the shrimp fishery be conducted, data
from the July 1988 research survey in Subareas 0+1 were analyzed for catch
composition. It was concluded that the level of by-catch, primarily
redfish and Greenland halibut, in .the offshore commercial shrimp fishery
was high (about 20% of the total weight), which was in agreement with
previous investigations 1in Subarea 1. However it was noted, that the
distribution of research hauls did not reflect the distribution of the

commercial fishery and that results from the July survey might not apply te
the whole year.

Research vessel survey

A stratified-random trawl survey was carried out in July 1988 in NAFO Div.
OA and 1A-1B (64°5275"N-72°30'N) to assess the distribution and trawlable
biomass of shrimp. The area was divided at 69°30'N into northern and
scuthern parts. The southern part was stratified by area and depth, while
the northern part due to lack of knowledge on topography was divided into
commercial and non-commercial areas. A total of 139 stations was occupied
during the survey. Shrimp biomass estimate was calculated by means of the
swWept area method. '

The biomass estimate calculated for the area south of 6%°30'N is 140,000
tons (t 29%) and for the northern area, about 25,000 tons ( 67%). Catches
were generally very small especially between 69°N and 71°N. Low densities
were observed almost continucusly along the western slopes of the banks
south of 67°N. However, it also was noted that estimates obtained by swept
area methods are considered as minimum biomass estimates, which should be
used as indices rather than absolute measures of abundance. A series of
such estimates is required before any interpretations can be made
concerning changes in stock abundance. It was alse noted that factors cther
than depth might ke important as a basls for the stratification {e.qg.
time-of-day, temperature, bottom type). It appears that the survey covered
most of the shrimp distributlon area and that parts of the northern regions
might be omitted in future surveys.

Assessment Results

Figure 17 shows a comparison between the offshore catches in Subareas O and 1
{excluding catches in the Northwest Greenland fishery) and the catch-rate index
for the Greenland trawlers in Div. 1B. The changes that have occurred in the
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fishery over the past number of years (e.g. mere efficient trawls, trawl
positioning systems) have made it difficult to interpret the catch-rate series in
terms of stock abundance. However, it is unlikely that the efficlency of the
Canadian and Greenland trawlers decreased between 1987 and 1988 and the decrease
in catch rates might reflect some decrease in abundance or availability between
the two years.
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Fig. 17. Shrimp in Subareas 0 and 1: CPUE indices compared

with total offshore catches (excluding catches in
the Greenland trial fishery).

CPUE index for the July-September period ({old
index) .

CPUE index for all months of the year (new index).

Because of the continuved doubts about the reliability of the old CPUE index, and
the possible changes in interpretation due to the inclusien of the 1988 value, a
multiple regression analysis was carried out on the data for the seven Greenland
trawlers from 1976 to 1988 in an attempt te derive an index which would be an
improved representation of the performance of the fleet. The new index has some
obvious benefits over the old July-September serles in that all menths of the year
are considered and therefore more of the total catch is represented, interactions
can be investigated and the medel has some predictive capability.

The analysis showed that there are significant interactions between year-month,
vessel-year and area-year. These interactions were included as random neise in
the data and a final analysis was made with no interaction terms. The resulting
index was similar to the old index {(Fig. 17) in that it was possible Lo interpret
a general increase from 1979 to 1987. However, a number of interpretations for
either of the series was possible and these interpretations were strongly
influenced by the 1988 point. The new analysis suggested that catch rates from
1982 to 1988 have been relatively stable, except for 1987 which was anomalously
high. The geries also can be interpreted to show two periods of increasing catch
rates, 1979-83 and 1984-87. The 1989 data point, when available, should provide
more insight into which of the interpretations is more likely,

Assuming that catch rates have been relatively stable over the past several years
and that over the same period there have been continuing improvements in fishing
performance, then it is possible that abundance is declining. Therefore, there is
some concern for the status of the stock based on the CPUE data, but it is still
uncertain how well such data reflect actual abundance.
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Prognoses

It is clear from the catch and effort data for all countries that the catch rates
in 1988 were substantially lower than those of 1987. The catch-per-unit of effort
index of the seven Greenland trawlers for the July-September period shows a
generally increasing trend since 1979, but the 1988 index 1s similar to levels of
1982, 1985 and 1986. STACFIS noted some inherent problems with this index, namely,
the low representation of the total catch and effort, and only three months of the
year were accounted for, which might not detect annual shifts in availability.

The new index based on the same vessels but including all months indicated that
catch rates since 1982 were relatively stable with the exception of 1987. If over
the same period there have been continued improvements in fishing technology, then
it is possible that the abundance has actually been declining.

At the June 1988 meeting two options for increasing the TAC were discussed. It was
advised that, should it be desired to investigate more wvigorously the level of
catech that can be sustained, controlling offsheore catches at the 1986 Jlevel
{44,000 tons) might be a safe approach. A hilgher catch level such as 50,000 tons
would demonstrate more rapidly whether a higher yleld could be maintained. At the
present meeting, it was agreed that the catch-rate series is still inconcluslve in
terms of changes in stock abundance. Nevertheless concern was expressed about the
decline in CPUE in 1988 and that the catch rates over the past several years might
only have been stable. Although this concern is not considered conclusive yet, it
was agreed to advise that catches in 1990 should not be allowed tc exceed the
present level (50,000 tons). This advice 1s for the offshore grounds in Subarea 1
south of 71°N and the adjacent parts of Subarea 0.

The Greenland Shrimp Fishery Nerth of 71°N

A Greenland trial shrimp fishery was inltiated north of 71°51'5"N in 19853 in an
area not considered by STACFIS when advising on the shrimp fishery in Subareas 0
and 1 in previous years, and therefore not included in the quota regulatiocn of the
West Greenland shrimp fishery.

Nominal catches have been 4,349 tons in 1985 and 11,045 tons in 1986. In 1987,
the southern limit of the area was changed to 71°N and the area was divided in two
parts: a scuthern area from 71°N teo 72°5275"N, for which Greenland authorities did
set a TAC of 11,500 tons, and a northern area in which the fishery was still
considered a trial fishery. Nominal catches in 1987 were 10,626 tons in the
southern area and 74 tons in the northern area. In 1988, the TAC remained at
11,500 for the area between 71°00'N and 72°327'5"N and the nominal catches were
6,660 tons. For 1989, the Greenland authorities set a TAC of 8,000 tons for the
same area. STACFIS gave no advice for a TAC for the area north of 71°N but

suggested in 1988 that a cautious approach to the exploitation of this shrimp
stock be taken,.

Logboock data from 30 trawlers were analyzed to show the overall distribution of
trawling hours and mean catch rates in 1988. The 1988 fishery took place from
June to December; meteorological observations indicated that the major fishing
areas were ice-free during that period. Excepting three hours of fishing, no
fishery was registered in the experimental area north of 72°52/5N, The
distribution of the total effort has changed during the last three years, although
the overall pattern of distribution in 1986 was still easily recognizable in the
pattern of 1988. There was a more easterly and southerly distribution of effort
in 1988 as compared to the previous years. Trawling activities tended ta be
highest in deeper water near the territorial base line. ' Currently with these
changes of fishing pattern, mean CPUE values have shown a decline since 1986.

The Canadian Fishery for Shrimp in Division OB

In the fall of 1988, a new fishery for shrimp was begun by Canada in Division 0B,
east of Cumberland Scund. The fishing area was far removed from the traditional
shrimp fishing grounds in Davis Strait and the sizes of shrimp ecccurring in the
catches were large in comparison, with maximum sizes approaching those found at
east Greenland. The fishery showed a seasonal pattern with low catch rates during
October and November, followed by two periods of high but variable rates up to the
end of the year. It is not certain if these major changes are more related to the
movements of the fleet or the behaviour of the shrimp. Preliminary data suggest
that there are biological differences between the shrimp in this area and in the
traditional grounds. It is not known at present whether they constitute different
stocks. -
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Future Research

Some recommendations made in June 1988 (NAFG, Sci. Coun. Rep. 1988, page 79} were
addressed. A research trawl survey was conducted in Davis Strait in order to
estimate the biomass of shrimp. New logbooks introduced in Greenland in 1986 have
resulted in an improvement of the effort data by having the type and size of gear
recorded for each set. However, it will take a number of years to build the data
base and quantify the effects c¢f new gear technology in the fishery. It was alsc
noted that observer programs were expanded in 1988 providing a better coverage of
the various fleets. Furthermore, a study was undertaken to investigate the
usefulness of a multiplicative model for the Dbavis Strait fishery. There were
other recommendations which were not met in 1988. Since no selectivity studies
were carried out during 1988, STACFIS recommends that selectivity studies be
conducted fer shrimp in Davis Strait to determine optimal mesh size. Because data
are insufficient to answer questions about the existence of separate, self-
sustaining stocks, STACFIS recommends that quantitative information on both
abiotic factors and stock features such as temperature, egg mortality, frequency
of berried females and survival rate of embrycs be obtained in order to evaluate
the reproductive potential of shrimp in the different areas.

Shrimp Stock in Denmark Strait (SCR Doc. 89/18, 19, 36, 39, 50, 53)

a) Introduction.
The fishery started in 1978 with a catch of less than 400 tons and exceeded 8,200
tons in 1980 after the additienal involvement of Danish, Faroese, French and
Greenland vessels. Catches decreased to around 4,000 to 5,000 tons from 1981 to
1983 and since then have increased to akout 12,500 tons in 1988. EEC-Denmark
(Greenland), Farce Islands, EEC-France, Iceland and Norway participate in this
trawl fishery. A summary of catches and TACs is given in the follewing table
{total for 1980 revised). The advised TAC for 1989 was 10,000 tons.
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988* 1989
Advised TAC - - - 4,200 4,200 4,200 5,000 - - - 10, 000%
Effective TAC® - - 8,000 4,500 5,725 5,245 6,090 7,225° 7,225% g, 725' 9,025¢

Total catch 1,285 8,405 4,792 4,902 4,175 6,731 8,110 10,964 12,178 12,549

- W N

b)

Provisional data.
Advised for a few years as a precautlonary measure,
On western side of midline only.

Not including CGreenland fishery north of &6°30°N,

The shrimp fishery in Denmark Strait takes place primarily in the area of Strede
Bank and Dohrn Bank as well as on the slopes of Storfjord Deep. The total
available ground depends upon the ice conditicns. The main fishing area extends
from approximately 653°20'N to 67°30'N and between 28°W and 32°W. In 1986, 5%
vessels were engaged in the fishery, with occasional fishing by Icelandic vessels.
In both 1987 and 1988, 60 vessels participated in the fishery on the western side
of the midlire and arcund 30 vessels on the eastern side of the midline.

Input Data

i) Commercial fishery.

Catch rates. In general, except for 1980, catch rates for the January to
June period have been relatively stable from year to year at a level about
220 kg per hour (Fig. 18). Data from the Greenland fleet indicate declining
catch rates during the early months of the season in most years, followed
by an increase in the last quarter of the year. In 1988 peak catch rates
early in the year did not reach the same level as in most other years, and
on average there was a decline in catch rates compared to 1987. Ice
conditions differed considerably from month to month throughout the years
and thereby affected the distribution of the fishery, making the evaluation
of CPUE data difficult. This difficulty was compeunded by incomplete data
on fishing effort for a substantial portion of the fleet in the years 1983-
86. It was also noted, that there has been an increase in gear size for at
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nominal catches.

least some of the fleets (e.g. Icelandic vessels have gradually changed the
gear size from a mean of 1760 meshes in 1984 to about 2380 meshes in 1987}).
Given that different fleets showed different trends in the catch-rate data,
and bearing in mind the difficulties with ice, gear improvement and lack of
logbook information for many vessels, the Committee could not evaluate the
changes in catch rates, that have been observed, in terms of stock
abundance. It was recognized, however, that in 1988 catch rates declined
substantially for all fleets from the 1987 level.

Biological data. Data on the bilology of shrimp in Denmark Strait were
available from Icelandic and Norwegian trawlers in 1988 and from a
Greenland trawler in 1989. Data from a Norweglan trawler in March 1988 and-
a Greenland trawler in April 1989 showed that shrimp with a modal group
around 30 mm carapace length (CLY was dominating as in samples from
previous years for all ccuntries. Icelandic data from August-September 1988
showed a similar dominance of a modal group around 31 mm CL. The samples
showed the presence of both male and female shrimp in the catches and
indicated three compcnents of males at 21, 25 and 28 and at least one
female component at 31 mm CL.

Shrimp discards. Observer data from one Norweglan trawler indicated a
discard rate from 1.0 to 2.8% with an average of 2.2%. The discards
consisted mostly of shrimp of sizes about 22 mm CL, indicating selective
discarding of some of the smaller animals.

By-catches. Norweglan observer data from 1982 to 1988 indicated that the
number of fish per kg of shrimp increased substantially in 1987 and 1988
compared to previcus years. Small Jjuvenile redfish was, by far, the main
by-catch.

Research vessel surveys

Since 1983 a Nerweglan research cruise has been conducted in Denmark Strait
every year in the autumn. The survey in September 1988 provided additlonal
Information on the biology of this stock. For the total surveyed area a
slight increase in the proportion of males was indicated, but otherwise,
the distribution of catches by sex was similar to that observed in previous
years. Males were found in highest proporticns in the western and northern
parts of the region and in lowest numbers around Dohrn Bank. Most of the
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females were ovigerous, while 25% were not expected to spawn. T?e
proportion of non-spawning females was higher to the north than in the main
fishing area. Mean shrimp size increased from north teo south, with the
smallest males being found mainly in the north and the proportion of
females increasing towards the south,

The shrimp samples showed the presence of both males and females with four
components of males at 20, 23, 25, and 28 mm CL as in the previous year.
The length distributiocn of females had cnly one peak, about 30 mm.

Biomass calculatiens, using the swept-area method, gave an estimate of the
minimum trawlable biomass of 49,600 tons for the investigated area. This
was compared with estimates of 31,300, 44,200, and 25,200 tons for 1985,
1986, and 1987 respectively. The biomass estimates from these surveys were
heavily influenced both by the proportion of randomly selected stations
that fall in areas which were difficult to trawl, and by the weather

conditions during the survey. Also with a short time series and doubt about
the reliability of the estimates (due to low sample size in some areas in

some years and annual changes in distribution and availability of shrimp),
their value as indicators of stock size was limited at present.

In May to August 1987 an exploratory fishery for shrimp was carried out by
a Greenland commercial vessel outside the commercially exploited fishing
grounds {south of 65°30'N and north of 66°45'N) with a total of 266 hauls.
In the area between 71°N and 77°36'N (113  hauls) no commercial
concentrations of shrimp were observed. In the expleoratory area between
Cape Farewell and 71°N (with 153 hauls) scme commercial concentrations were
found. Blomass estimates were calculated for the area south of 71°N on
basis of a post-stratification of the data applied te two depth zcnes, i.e.
200~-400 meters and 400-600 meters, In a single stratum in one of the
southernmost areas a very high density of shrimp was observed in two out of
eight hauls, making up for 9%0% of the biomass calctlated for the total
exploratory area (7,400 tons). STACFIS noted, that very high variances are

invelved in the estimates from this exploratory fishery, and that the
results should be treated with caution.

Prognoses

At the June 1988 Meeting, it was agreed that the catch-rate serles for the

“individual countries were inconclusive in terms of indicating stock size. It alsc

Was noted that average biomass from 1985 to 1987 was estimated at 36,000 tons, and
average catch over the same period was about 10,400 tons. It was generally agreed
that the level of exploitation might be a safe level, especlially since there had
been no apparent change in stock composition over the years, and it was advised
that shrimp catches in the Denmark Strait be maintained at approximately 10,000

tons for a few years as a precautionary measure until the data base is sufficient
for an improved assessment of the stock.

In the context of the previous advice, it was agreed at this meeting that changes
of that advice would only be required if the assessment of recent data indicated
significant c¢hanges in interpretation frem last year. The CPUE series for all
nations showed, with the excepticn of 1980, fluctuation around a mean level of
about 220 kg per hour with ne obwvicus trend. It was noted, however, that the 1988
catch rates for all countries were substantially lower than those of 1987. The
review of length-frequency data over the years showed no apparent effects of the
fishery on the mean size of the dominant size-group of females. The inclusion of
the 1988 bicmass estimate of about 50,000 tons results in an average level of
about 38,000 tons, slightly higher than the average of the three previcus years.
It was agreed that none of these factors provided a basis for a change in the
advice provided in 1988, STACFIS therefore advises that shrimp catches in the
Denmark Strait for 1990 be maintained at approximately 10,000 tons.

The Committee neoted that the 1988 catch of about 12,500 tons was the highest
obtained since the fishery began, however, there were no data at present to

determine what short- and long-term effect this level of remcval might have on the
resource.

Future Research

Data on blological characteristies of shrimp in the Denmark Stralt were available
in reports from Greenland, Tc¢eland and Norway, but their usefulness in assessing
the stock was limited by the lack of full geographical coverage on a year-round
kasis. STACFIS noted that Norway had again carried out a research survey in 1988
and provided a biomass estimate for the stock. It was alsc noted that there was
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still lack of knowledge on environmental variables and the distributien of shrimp
larvae in the East Greenland area. Although no action was taken on these
recommendations in 1988, it was agreed that they need not be reiterated, but left
to the discretion of the various institutions to assign their priorities. However,
it was agreed that other recommendatlons from the June 1988 Meeting (NAFQ Sci.
Coun. Rep., 1988, page B8l1), which were not dealt with, should be reiterated.
STACFIS therefore reccommends that:

i) the biclogical samples be cobtained from all sectors of the shrimp fishery
in Denmark Strait;

ii} research vessel surveys for shrimp in the Denmark Strait be continued and
intensified.

In an attempt toc increase the usefulness of CPUE data, STACFIS further recommends
that all countries include gear type and size (no. of meshes) in vessel logs.

e) The Management Policy at East Greenland of Separate Quotas for the Areas Qutside
the Main Fishing Area.

From a biclogical viewpeoint, there were no immediate 'concerns c¢ver expleratory
fishing for shrimp in entirely new areas except that the effects on the redfish
stocks should be monitored. However, exploratory effort should be well separated
by distance or depth from the supposed area of distribution of the traditionally
exploited stock. After reviewing in detail the distribution of fishing effort in
the area and the results of the 1988 research survey, it was agreed that the
coordinates provided at the June 1988 meeting should be revised to reflect more
accurately the area of distribution. Therefore, any new exploratery effort should
be avcided within the area delimited on the north by 68°N from the Greenland coast
to 23°W, on the south by 65°N from the Greenland coast to 30°W, and on the east by
a line between 65°N 30°%%W and 68°N 23°%W (see Flg. A, page 38), to avoid the
possibility of additional fishing pressure on the stock.

) The Possible Pffect on Conservation of Shrimp as a Consequence of the Ice Coverage
of the Water.

STACFIS agreed that it is difficult to determine the implicatiens of ice coverage
on cecnservation of shrimp. If shrimp were by some mechanism densely concentrated
near the ice edge, then higher removals could be obtained at higher catch rates.
Oon the other hand 1ice coverage might provide some protection for such
concentrations if it restricted fishing in the area at the time. The collectien of
data and evaluation of these conditions would be difficult -and compounded by
factors such as the distribution of the stock over time, the variability in ice
coverage and the possible influence of ice on shrimp distribution. However, 1f ice
cover does not affect total removal then the stock will be unaffected.

Scallops in Subarea 1 (SCR Doc. 89/20)

The fishery on scallops (Chlamys ilslandica} started in 1983. The fishery takes place on
narrow grounds in the coastal area by a few specialized boats. Annual catches peaked at
1,300 tons in 1985 but subsequently declined to the present level of 500 tons. Recent
catches are as follows: '

1983 1984 1985 1986 1087 1988!

Catch + 1 1 1 1 1

! provisional data.

III. RESPONSE TC FISHERIES COMMISSION REQUEST
Introduction

STACFIS suggests that the Scientific Council advise the Fisheries commission that a more
fruitful interaction would be prompted by framing inquiries in the context of the problems
which the Fisheries Commissicn would wish to resolve. Very specific questions, as
contained in item 3 of the Commission’s request for advice, would elicit very specific
answers, which may well be misleading in relation to the Commission’s prcoblems unless the
questions were accurately formulated. More importantly, they did not provide the
Scientific Council adequate opportunity to bring forward advice relevant to the




i

Commission’s problems which might be cutside the scope of these specific gquestions.

Cod in Divisions 2J, 3K and 3L (NAFQ SCR Dcc. 89/05, 34)

The Scientific Council was requested to: continue to provide infermation, 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 possible of the proportion likely to be
available in the Requlatory Area in future years. Information Is also requestsd on the age
composition of that portion of the stock occurring in the Regulatory Area.

A comprehensive review of studies on discrimination of the various stock components of cod
in Div. 2J+3KL was presented at the 1986 annual meeting (NAFO Sci. Coun. Rep. 1986, pages
121-124). Information on genetic variation, migrations, meristics, infestation by
parasites, growth rates, ages and lengths at maturity and spawning time were discussed. It
was reported at the 1986 meeting, that there was evidence from tagging, of a complex of
spawning components. The adjacent groups of those cverlap broadly in their distributions,
particularly in coastal areas in summer. Blochemical, parasitological and meristic studies
all indicated close similarities among cod in Subarea 2 and Div. 3K, but those and also
the tagging studies indicated that ced in Div. 3L were a more heterogeneous group. It was
also reported that, clearly, some of the ced occurring in Div. 3L, particularly those
occurring in deep areas of eastern Div. 3L, were similar tc those in more northern areas.
However, cod on the northern slopes of the Grand Bank, especlally In shallower water,
showed affinities with those of Div. 3NC. From the point of view of assessing the stock in
Div. 2J+3KL, in spite of some evidence for genetic subdivisions, the cod of Div. 2J, 3K
and 3L were intermingled to a significant degree, especially inshore during the feeding
season. It was noted that the pattern and degree of intermingling might vary, depending on
environmental conditions such as lce coverage and water temperature. No new information on
that toplec was presently available and the conclusions remain unchanged. It was noted that
while the data on stock structure of cod in Div. 2J and Subarea 3 was considerable,
further analyses were continuing, for example, the results of substantial tagging
programs. The ongeing analyses might provide insight as to whether smaller management
unlts might be no more prone to mixing of fish with other management areas, than were the
present management units.

To update estimates of the proportion of the biomass of cod in Div. 3L in the Regulatory
Area, results from recent Canadian RV surveys in Div. 3L conducted during spring and
autumn were added to previously analyzed data sets. The proporticn of cod biomass in the
Regulatory Area in Div. 3L relative to the biomass in the surveyed area in that Division
ranged from 0.4 to 6.1% (average = 2.8%) during spring and 0.5 to 7.7% (average = 2.9%)
during autumn, During winter, surveys conducted by Canada only in 1985 and 1986 suggested

that about 25% of the Div. 3L cod biomass occurred in the Regulatory Area during that time
of year.

Results o¢f surveys conducted by the USSR since 1977 during spring indicated that the

proportion of the Div, 3L biomass that occurred in the Regulatory Area ranged from 1% to
16% and averaged about 6.7%,

" Data from autumn surveys conducted since 1981 in Div. 2J, 3K and 3L by Canada indicated
the proportion of ced biomass in the Regulatory Area in Div. 3L relative to the biomass of
the entire surveyed area in Div. 2J+3KL ranged from 0.1 to 1.5% (average 0.8%). The
average divisicnal properticn of biomass derived from those surveys was about 40% for Div.
2J and 30% for each of Div. 3K and 3L. With the assumptien that the relative distributions
among divisions in autumn was similar to that of other times during the year, the
previously reported conclusion that "the proportion of the entire Div. 2J+3KL cod biocmass
estimated to ecccur in the Regulatecry Area is less than 10% in winter and less than 5%, on
average, throughout the year" remained unchanged.

Results from both Canadian and Soviet surveys suggested no annual trends in the proportion
of the Div. 3L cod biomass that ecccurred in the Regulatory Area and it might be reascnable
to assume that proportions expected to occur be about the same as those cbserved.

Age c¢ompositions derived from Canadian surveys conducted in Div. 3L during spring and
autumn for 1986-88 and during winter for 1985-86 were examined. Results from spring and
autumn surveys, when only a small portion of the Div. 3L cod biocmass occurred outside the

" Canadian 200-mile zone, indicated that a proporticonately larger number of vyounger fish
occurred in the Regulatory Area than in the entire division. During winter, when the
maximum proportion of the Div. 3L biomass occurred in the Regulatory Area, age
compositions fer all of Div. 3L and that portien outside the Canadlan =zone were
approximately the same.

Percent age compositions of cod in Div., 2J+3KL as a whole derived from autumn surveys
conducted by Canada were. similar to Div. 3L percent age compositions also derived from
autumn surveys. The most abundant year-elass in the 1988 surveys in Div. 3L (spring and
autumn) and the whole of Div. 2J+3KL {autumn} was that of 1982 {age 6). In contrast the
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most abundant year-classes in 1988 estimated in the Regulatory Area in Div. 3L were that
of 1985 (age 3) for spring surveys and 1986 (age 2) for autumn surveys.

Cod in Division 3M

The Scientific Council was asked to: advise on the levels of unaveidable by-catch of cod
in directed fisheries for redfish and American plaice. The Commission asked also for
comments on: the appropriateness of establishing a minimum target level for the spawning
biomass, and to provide advice on options for establishing such a level.

During 1988 the entire reported catch of cod (570 tens) taken on the Flemish Cap, was by-
catch ln redfish and flatfish plaice fisheries. A total of 429 tons was taken by EEC-
Portugal, the USSR and Japan as by-catch in redfish directed fisheries while an additional
141 tons was taken by EEC-Spain as by-catch in the flatfish fishery. By-catch rates of cod
in the redfish fisheries were: EEC-Portugal - 5.9%, the USSR - 0.3%, and Japan - 0.2% with
a total by-catch rate for cod of 2.1%. The by-catch rate by EEC-Spain in the American
plaice fishery was B.8%. It was possible that those by-catch rates would increase as the

biomass of cod in Div. 3M increased mainly from the growth of the relatively strong 1986
year-class.

No information has been provided on discarding.

The rationale for establishing a target spawning biomass was to maintain a stock size that
would support a viable fishery without endangering the stock. It would assume that there
was some relationship between spawning stock and resultant levels of recruitment. There
was presently no documentation to lndicate that a stock-recruit relationship existed for
Div. 3M cod, Analyses have shown, that since the late-1950s, the average total stock
biomass as well as the spawning stock biomass were highest in the mid-1960s but declined
thereafter and have remained at low levels. Poor recruitment has occurred when spawning
stock was large {e.g. 1964 year-class) while good recruitment (e.g. 1973 year-class) was
produced from low spawning stock levels. While stock-recruit relationships have not been
established for most cod stocks it has been shown that the probability of poor recruitment
is less when spawning stock is high.

Scientific advice, since the early-1980s for the stock had been that no directed fishery
should be allowed, to protect the remaining spawning stock and to reduce the loss in
yleld-per-recruit resulting from fishing incoming year-classes at early ages. The average
biomass {age 3+) from 1960 to 1965 was estimated at about 200,000 tons and the spawning
biomass (age 6+) about 65,000 tons. Stock biomass subsequently declined to low levels by
the mid-1970s and have remained low to the present. Segquential population analyses had not
been possible in recent years because of insufficient data, however, biomass estimates
from research surveys had indicated that the stock was low. In 1986 the age 3+ biomass was
estimated at 30,000-35,000 tons with a spawning biomass at about 10,000 tons.

TACs for the stock from 1984 to 1987 were based cn a management strategy of the Fisheries
Commission (NAFQ FC Doc. 83/IX/4, revlised), namely that "the TAC will not be increased
beyond 12,965 metric tons until the Scientific Council advises that the age 3+ mean
biomass has reached a level approximately equal te one-half the mean age 3+ equilibrium
biomass associated with fishing at F,_, and assuming long-term average recruitment
levels". The estimate for one-half the mean age 3+ equilibrium biomass was estimated at
85,000 tons.

Target spawning blomass levels had not been included in past advice and data currently

ravailable did not provide a basis for establishing a reference target level. Survey data

in 1988 indicated that the current total biomass was in the range of 10,000 to 30,000 tons
with the age 3+ biomass ruch lower than that level., It is expected that the biomass would
increase in 1989 with the growth of the relatively strong 1986 year-class. The spawning
stock estimated from 1988 surveys would be low because the stock was mainly comprised of
cod aged 2 and 3 years.

In principle a target spawning stock biomass, as an indicator of steck status, is an
appropriate management strategy. With the data currently available, the appropriate target
for Div. 3M cod cannot be evaluated, but it was clear that any target should be much
larger than the current spawning stock size. For this stock, spawning biomass was defined
as knife-edged at age 6 years, however, STACFIS recommended that available maturity data
be analyzed for the next assessment.

Flounders in Divisions 3L, 3N and 30

With respect to flounders in Div. 3LNQ, the Scientific Council was requested to: provide
advice on the impact of recent increased catches of American plaice and yellowtail
flounder from areas described by the Council in its 1988 report as being nursery areas for
these species.
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Advice should alse be provided on management options that would reduce the extent of the
impact on the potential yield if it iIs concliuded that the changes in catch distribution
are reducing the potential yield.

Catches of yellowtail flounder ({ages 1-4) in the juvenile surveys continue to be greatest
in the Tail of the Bank with a major portion taken in the Regulatory Area of Div. 3N.

Historically age 4 on average (1968-87) contributed 2.3% (by number) to the commercial
catch. In 1988, 25.6% of the catch overall was age 4. About 45% of the catch numbers in
the Regulatory Area was age 4.

Fish at age 3 have seldom occurred in the catch matrix. However, in 1988 they comprised
11.1% of the catch numbers in the Regulatory Area.

Fish at age 5 comprised 27.7% of catch numbers in the Regulatory Area. Age 5 fish
comprised 2.8% in the Canadian zone.

In 1988, Canada removed 19.5 million fish for a catch of 1C,544 tons. In the Regulatory
Area, EEC-Spain removed 24.0 million fish or 23% more than Canada for a catch of 3,205
tons or 70% less than Canada. The average weight ¢f yellowtall flounder in the Spanish
catch was about one-fourth of the weight of a yellowtail flounder in the Canadian catch.

The 1984 and 1985 year-classes were predicted te be relatively strong. However,
considering recent removals in the Regulatory Area, these have already been under heavy
fishing pressure. Should this continue, the potential yield te the fishery will have keen
drastically reduced.

The spawning stock is now at the lowest observed level since 1970. Should fishing pressure
continue at present levels on young fish, potential recruitment to the spawning stoek
could be seriocusly jeopardized.

Surveys for juvenile American plaice show that a high proportion of young American plaice
were found in the Regulatory Area of Div. 3NC. Little information was avallable on the
distribution of juvenile American plaice in the Regulatocry Area of Div. 3L.

With the recent increase in American plaice catches by some fleets in the Regulatory Area
in Div. 3NO. there has been a shift in the age composition of the catch towards younger
fish. In 1986-88, ages 8 and younger contributed 31% on average to the catch numbers from
the stock compared to 13% on average from 1981-85,

The youngest age in the Spanish catch in 1988 was 3 year olds, compared with 6 year olds
in the Canadian catch. The mean weight of an American plaice in the Spanish catch in 1988
was 0.56 kg compared to 0.71 kg in the Canadian catch.

The 1985 year-class appeared to be relatively strong from the Canadian juvenile surveys,
However, in Div. 3N, mest of that year-class was still found outside the 200-mile limit,
and had already shown up in commercial catches in the Regulatory Area. Its contribution to
the population {and fishery) in subsequent years wculd depend on the level of the fishery
in the Regulatory Area on that year-class in 1989-91. The potential exists for a
substantial reduction in yield-per-recruit if catches of this year-class are high in 1989-
9l.

The population size of the stock is currently as low as it has been in the past 15 years.
This is particularly so for Div. 3N and 30. The adult (or spawning stock) biomass is also
at a relatively low level. Apart from the obvious benefits in yield-per-recruit, there
should be a benefit in allowing a higher proporticn of the recruiting year-classes to
enter the spawning stock.

STACFIS noted that there were considerable data available from fall surveys on the
distribution of juvenile American plaice and yellowtail flounder in Div. 3NO, including
the Regulatory Area. In order to advise on management options such as closed areas or
seasons to protect these nursery areas, STACFIS recommended that a detaiied analysis of

these data be made, in conjunction with information on distribution of Fflounders in the
commercial fishery.

STACFIS noted that most of the reported fishing activity by Contracting Parties in the
Regulatory Area was by EEC (Spain and Portugal) and that most of the juvenile American
plaice and yelleowtail flounder appeared to be in that area. STACFIS therefore noted that
information on the location of fishing effort on flounders in the Regulatory Area, on as
flne a scale as possible, should be made available to facilitate the analysis.
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IV, ENVIRONMENTAL RESEARCH

Introduction

The eighth meeting of the Subcommittee on Environmental Research was held at the new
headquarters of the NAFO Secretariat, Dartmeuth, Nova Scotia, Canada, on 13 June 1989,
with M. Stein (EEC) as Chairman. Annex 1 contains the detailed report of the meeting.

Review of Envircnmental Studies in 1988

A total of only 14 documents referred to environmental conditions in Subareas 0-6 during
1988. A correlation analysis showed relationship between November ocean temperatures and
alr temperatures 2-3 months earlier. It was suggested that the relatively strong increase
in West Greenland air temperatures during winter might be due to CO,~induced warming {(i.e.
the "Greenhouse effect"). A general warming trend of 0.1°C/year was reported for the
slope waters off southwest Greenland between 1984 and 1988, but the magnitude and the
pattern of the increase varied substantially between transects separated less than 400 km
apart. In general, temperatures in Davis Strait, in the Labrador Current, and on the
Newfoundland Shelf and the Grand Banks were near thelr long~term means (1957-71) and above
their 1987 levels. Ice cover in Davis Strait was close te 1ts normal extent but in the
lLabrador Sea was less than normal.

Overview of BEnvironmental Conditions {SCR Doc. 89/67)

A review paper was presented based on several long-term oceanographic meteorological data
sets as well as a summary of data and results from available research documents and
research reports. In general, offshore surface temperatures collected from ships-of-
cpportunity showed positive anomalies in the north and negative in the south with the
Scotian Shelf being the hcundary between the two regions. An exception to that pattern
was the Labrador Shelf where temperatures were below normal, Subsurface temperatures at
Station 27 of St. Jochn's, Newfoundland (Div. 3L), began to moderate towards the end of the
year suggesting the possibility that the cold conditions which had persisted for the past
6 years may be ending. The number of icebergs crossing 48°N was reported by the US Coast
Guard as 187, a drop of over 100 from last year and the lowest number recorded in the last
six  years, The dominant feature of the sea-surface pressure anomalies was the

intensification of the Icelandic Low and Bermuda-Azores High in winter. This would
produce stronger westernly winds over the northern North Atlantic.

V. AGEIRG TECHNIQUES AND VALIDATICON STUDIES

Reports on the Otelith Exchanges

aj Silver Hake (SCR Doc. 89/11)

Results of an exchange cf silver hake otoliths between USSR and Canadian age
readers were reported. The analysis included estimates of both inter-reader and
intra-reader agreement. Levels of agreement varied between 75% and 86% for the
comparison but a bias was still apparent in the data. STACFIS recommends that the
silver hake otolith exchange between Canada, Cuba and the USSR be continued.

b) American Plaice in Divisions 3L, 3N and 30 (SCS Doec. 89/15, 16)

An exchange of otoliths from American plaice caught in the Nose of the Bank area
(Div. 3L} was conducted between age readers of Canada, EEC-Spain, and EEC-Portugal
in 1988-89. The agreement among readers was not as high as that observed in the
exchange of Div. 3N otoliths which took place in 1987-88. Some of the otoliths
were in very poor condition after having been processed and read by the Canadian
and then by the Spanlish agers, and consequently could not be interpreted properly
by the Portuguese ager. The Spanish and Portuguese agers also noted that the
between-reader differences were more difficult te interpret for the Div. 3L
samples, and that a further interchange of otoliths was required,

It was noted that the otoliths were read using 2 different techniques; the
Canadian ager used reflected light, while the Spanish and Portuguese reader used
transmitted light from below the otolith. The Spanish ager alsc used polarized
light. It was agreed that a meeting of the agers from the three countries would be
the ideal way to compare methods and readings and to resolve differences. However,
it was not possible to arrange such a meeting within the next year. In the
meantime, 1t was agreed that a further exchange of otoliths should take place,
accompanied by photographs and descriptions where possible. It was also agreed
that the exchange should include otoliths from beth Div. 3M and Div. 3L.
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c) Greenland Halibut in Subarea 1 (SCR Doc. 89/42)

An exchange of otcliths between Greenland and Canada had taken place in 1986, 1987
and 1989, The Greenland reader and the Canadian reader had met in 1987 to
coordinate the age reading technique, There has been an improvement of the inter-
reader agreement during the exchanges, and at the 19289 meeting it was noted that
there does not now seem to be any biased discrepancy between the Greenland and the
Canadian reader.

VI. GEAR AND SELECTIVITY STUDIES

Reports on Gear and Selectivity Studies

a) Trouser Trawl Method of Studying Selectivity in BAmerican plaice: Square vs
Diamond Mesh Codends {SCR Deoc. 89/47)

Selection studles were carried out using 2 types of groundfish otter trawls:
Western IIA and a Nordsea 642 Nova redesigned with twin codends (trouser). The
former used 140 mm square and diamond mesh codends, while the latter used 155 mm
mesh size. L=-50%, the selection ranges and the selection factors, calculated for
both trawls, were higher for the diamond mesh codends. This indicated that square
mesh codends retained more small American plaice than diamond mesh trawls.

b) The Fish Capture Process of a Groundfish Survey Trawl ({(SCR Doc. 89/46)

Three small trawl bags were attached underneath a multi-species groundfish survey
trawl to study escapement of cod, American plaice, yellowtail flounder and thoray
skate underneath the footgear. Net efficiency estimates (catch/catch + escapes)
were calculated for each size group. 50% efficiency point was estimated to be
around 27 cm for each species indicating that many small sizes were escaping
underneath the trawl. Catchability coefficients derived feor various species
ranged from 0.26 to 0.56. Catchabllity was extremely size dependent. A video was
shown outlining the experiment on escapement underneath the footgear of the survey
trawl used (Engel’s 145 High Rise Otter Trawl).

VII. REVIEW OF SCIENTIFIC PAPERS

STACFIS noted four research documents {(SCR Dec. 89/1, 89/9, B9/45 and 89/59) presented at

the meeting were not reviewed elsewhere in this report. Reviews of these research documents are
given below.

1.

Continuous Plankton Records (SCR Doc. 89/59)

Continuocus plankton records using the Hardy CPR were presented. The paper described the
1988 situation. Anomalies for copepcda were all positive compared te the 1961-87 mean,
while the “total phytoplankten® index showed negative anomalies. Neither of these
anomalies were statistically significant. The phytoplankton seascnal dynamics were
closely related to stability and mixing of the water column. The data analysis was based
on the generation of a standardized time-space matrix with interpolated grid values. The
technique seemed superior to methods used previously.

Food and Feeding Studies con Flemish Cap (SCR Doc. 89/9, 89/45)

The specles investigated were redfish (Sebastes mentella and 5. marinus), cod (Gadus
morhua) and American plaice (Hippoglossoides platessoides). SCR Doc. 89/9 documented
investigations over the 1981-88 period while SCR Doc. 89/45 provided data for 1988, The
papers add to the general knowledge of the ecological conditions on Plemish Cap. The
papers further add to the database required for multispecies assessment should such
approaches become necessary for better assessments of the stocks in Div. 3M.

Patterns of Predation (SCR Doc. 89/1)

The paper discusses the basis of the understanding of the predator-prey process. The
authors report on experiments, using hard clam {Mercenaria mercenaria) as a model
organism, to elucidate predator mediated variations in prey mortality. They investigate
if predations have effects on the individual, (decreased growth rates), patch and
populaticn scale, the two latter scales being an effect of mortality. The authors suggest
that all these effects occur simultaneocusly and that aveoiding predators weaken the hard
clam te the extent that the prey become more susceptible to predation at a later time.
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VIII. OTHER MATTERS

Review of Current Arrangements for Conducting Stock Assessment

STACFIS reviewed the arrangements made for the 198% Meeting particularly the "designated
expert" system. This system has not been entirely -successful for the 1989 assessments.
It was however considered that it could be improved and would be helpful in efficiently
dealing with the worklcad. It was recommended that the Scientific Council at the Annual
{September) Meeting should assign, at least laboratories, if not named scientists, to
stacks for the purpose of preparing preliminary assessments. The designated expert should
then approach, prior to the STACFIS June Meeting, laberatories which may have relevant
information and those laboratories should, at their earliest convenience, supply the
relevant information to the designated expert.

The Chairman also noted that a strict enforced timetable for the meeting would facilitate

the work and would particularly help those experts who would have to run analyses during
the meeting.

Impact of Changes of Survey Design on Assessment Results

No documentation was available for discussion. STACFIS noted, however, that the Working
Group on Survey Design Procedures under STACREC met (see Appendix II, STACREC Report).

Review of Meeting Facilities, Especially Computing Facilities

The 1989 assessments used the ADAPT method (see Section I.5}) for many stocks. This was
the first time when STACFIS used ADAPT and it was therefore presented at the beginning of
the meeting. ADAPT had previously been scrutinized in ICES and CAFSAC. However, it was
recognized that the intensive use of computer packages brought to the meeting by
individual scientists required documenting and vetting of these programs. It was agreed

‘to keep the problem under constant review.

It was further agreed that ADAPT should be made available on a PC for the September 1989
Meeting and that scientists present at that meeting cculd bring a dataset of their own for
some initial analysis. :

Attention was drawn to the CAFSAC software cataloyg as a source of a set of vetted and
decumented programs for assessment.

Special Session, 6-8 September 1889

To date, a total of 15 conktributions had been submitted and accepted for presentation at
the Special Session of the Scientific Council of NAFC to be held in Brussels in September

1989. The contributions spanned a broad range of topics ranging from single species
dynamics to changes in multispecles assemblages of fish populations in the Northwest
Atlantic during the last several decades. Papers had been received from Canada, Spain,

USSR, and USA.

Contributions dealing principally with changes in biomass and producticn of single species
included papers on Atlantic herring (2 papers), yellowtail flounder,. Atlantic cod, and
American lobster. Those papers explore the role of environmental factors and/or
harvesting on exploited populations. Multispecies interactions (particularly predator-
prey dynamics) provide the focus for two centributions submitted to the Special Sessien
including one paper con the role of predation by silver hake in the Scotian Shelf system
and one on interactions among herring, mackerel and sand lance in the Georges Bank and
Southern New England-Middle Atlantic regions. The remaining contributiens treat changes
in broad assemblages of fish species or smaller species-groups; these papers are based
primarily on analysis of research vessel survey data.

Although the deadline date for submission of proposed presentaticns was 30 May 1989,
STACFIS noted that additional contributions may, in fact, be forthcoming.

Special Session in September 1990

The Chairman was pleased to inform the Committee that Dr. John Shepherd from Lowestoft, U.
K., had agreed to convene the Spectal Session on the agreed theme "Management Unpder
Uncertainties Related to Biology and Assessments, With Case Studies on Some North Atlantic
Fisheries".

Proposed Theme for a 1991 Special Session

The Chairman noted that twc of the three possible themes identified in September 1988
still available for consideration were: (i) Atlantic Cod: Synthesis of the Understanding
on Physiolcgy, Dynamics, Ecoleogy and Environmental Relationships, and (ii) Impact of
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Marine Mammals on Commercial Fisheries in the North Atlantic.

There were no further suggestions at thils meeting. The Chairman proposed that a topic
would be selected at the Annual Meeting in September 1989 from these or any cther themes
that may be propcsed for consideration.

Workshop on Age Determination of Shrimp in Reykjavik, 16-19 October 1589

The convener, U. Skiladéttir, informed STACFIS that arrangements were well underway and
that about a dozen scientists had indicated their interest in participating. About 10
papers had been announced so far. Scilentists who intended to participate in this workshop
were requested to indicate their interest to either the convener, the Chairman (D.
Parsons, Canada), or the NAFO Secretariat. The subjects for discussion at the meeting
are: (i) new methods of age determination; (il) application of various known methods and
individual experiences in using these; and (iii) 1if possible, results will be included in
stock evaluation {e.g. wirtual population analysis or similar methods) and these compared
with the results of other methods {e.g. stock production models or ‘swept area’ methods

used in stratified bottom sampling) 1in order to evaluate the correctness of the age
determination.

Adjournment

As there were no further items on the agenda, the meeting was clcsed on 21 June 1989. The
Chairman thank the participants for their contributicns, in partieular, those who had

acted as "“"designated experts™. The Chairman further thanked the Secretariat for their
very efficient services.
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ANNEX 1. REPORT OF THE SUBCOMMITTEE ON ENVIRONMENTAL RESEARCH

Chairman: M. Stein Rapporteur; K. Drinkwater

The Subcommittee met at the new headquarters of the NAFO Secretariat at 192 Wyse Road,
Dartmouth, Nova Scotla, Canada, on 13 June, 1989, to conslder environment-related topics and
report on various matters referred to it by STACFIS. Scientists attended from Canada, Cuba,
Denmark {Greenland), EEC, Iceland, Japan, USSR, and USa, .

The Subcommittee reviewed the following documents: SCR Doc 89/3, 10, 13, 57, 58, 63, 64,
65, 66, and 67; SCs Doc, B89/4, 5, 8, and 14.

1. Electicn of Chairman to Subcommittee

During the meeting of the Scientific Council in S$eptember 1988, STACFIS overlooked
nominating a Chairperson for the next two-year term. S$Since the former Chairman (M. Stein,
EEC) indicated his willingness to serve for another two-year term, it was the unanimous
decision of STACFIS to accept this offer, and elected M. Stein as Chairman of the
Environmental Subcommittee,

2. Chairman’s Report

During the September 1988 Special Session, it was recommended that NAFO initiate contact
with scientists in charge of the World Ocean Climate Experiment (WOCE) and the Sclentific
Council invited the Chairman of the Environmental Subcommittee to explore the avenues for
such contacts. The Chairman informed the Subcommittee that correspondence with sclentists
in charge of WOCE had been done, and that he had invited the Director of the International
WOCE Planning Office, Dr. K. P. Koltermann, to give a lecture on WCCE during the
Subcommittee’s meeting. As agreed, during the Speclal Session in September 1988,
correspendencé was to be initiated with researchers working in the field on long-term
moorings in the North Atlantic Qcean, to explore the availability of data sets which might
reveal any propagating anomaly sigral. There was little response to that correspondence,
except the fact that a recently published paper on the "Great Salinity Anomaly in the
Northern North Atlantic 1968-1982" was brought to the attention of the Chairman. As in
former years, the Chairman had addressed individual laboratories to submit
environmentally-related papers for the June 1989 Meeting of the Environmental
Subcommittee. The Chairman expressed his disappointment that only 10 research documents
were presented durlng the Subcommittee’s meeting.

3. Marine Environmental Data Service {(MEDS) Report for 1988 (SCR Doc. 89/66)

a) Data Collected in 1988

Approximately 9,460 oceancgraphic statiens were occupied within the NAFO area
during 1988, of which data for 3,805 were sent directly to MEDS and 4,193 were
received through IGOSS ({(Integrated Global Ocean Services System). O0f the latter,
over 1,000 stations are duplicates of the data sent directly to MEDS. The total
number ¢f statlons occupied and the numbers received directly and through IGCSS
declined from last year by 8, 27 and 31%, respectively. Last year, however,
there was an unusually high number of stations occupied and the 1989 level was
consistent with those prior to 1987. Most of the data received by MEDS had been
processed and archived.

b) Historical Data Heldings

Data from a total of 13,955 historical hydrographic stations were received by MEDS
in 1988 which was approximately 200 .statlons less than last years total.

c) Drift~buoy Data

A tctal of 71 drift-buoy tracks were received by MEDS during 1988 representing 135
bucy months. Both totals are approximately a 2.5 fold increase over last year.
A study of storm generation off the east coast of North America (termed ERICA
{(Evolution of Rapldly Intensifying Cyclones 1in the Atlantic)} contributed
substantially to that increase. An annual report containing drift tracks and
other information on the buays would be avallable shortly.
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d)

e}

f)
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Current-meter Data

Current-meter data collected in 1988 within the NAFC area included 25 sites, 48
instruments, and a tetal of approximately 62 meter-months.

Wave Data
There was a slight increase in the number of wave spectra collected this year
relative to last year. A total of 26,192 spectra were received but only 0.5%

were directional.

Environmental Conditions

A review of monthly sea-surface temperature anomalies for each of the NAFO
Subareas for 1989 was presented, based on a MEDS analysls, temperature anomaly
maps from the TOGA (Tropical Ocean Global Atmosphere) centre and the US, and
monthly reperts published by the BIC (Bedford Institute of Oceanography). of
particular note were the cold conditions in the mid-Atlantic Bight region (Div.
6). Differences between the analyses were noted, in particular it appeared that
the BIO anomalies were slightly higher than those recorded by the other agencies.

The Subcommittee was informed that MEDS had acquired a new computer system. It
was anticipated that there might be some delays in the retrieval of data and the
processing of new data during the coming year as MED3S switched from the old to the
new system.

Review of Environmental Studies in 1988

a)

b}

Subareas 0 and 1 {SCR Doc. 89/3, 57, 58; sCcs 89/5, 14)

The Danish Research Report (5CS Doc. B89/14) noted that hydrographic observations
were collected during 1988 along the standard sections off West Greenland.
Surface layer temperatures were slightly above normal in the first half of the
year but well ©below ncrmal in the latter half. Off the banks at medium depths
there was evidence of an increased influence of East Greenland pelar water
during spring and early summer. Below 200 m between September and November
temperature and salinity data suggested a stronger inflow of warm, high-salinity
Irminger water than has been recorded in recent years. A paper was presented (SCR
Doc. 89/3) on the possible prediction of trends in the temperature of the upper
200 m over Fylla Bank from air temperatures recorded nearby at Nuuk/Godthaabk in
West Greenland. A correlation analysis showed a statistically significant
relationship between November ccean temperatures and air temperatures 2-3 menths
earlier. It was noted there was a relatively strong increase in the Godthaab air
temperatures during winter (December to February) over the period 1876 to present
{0.03°C/y). It was suggested that this might be due to €O, induced warming (i.e.
the “Greenhouse effect™).

The temporal and spatial scales of the variability in West Greenland waters were
described (SCR Deoc. B89/537). These ranged from the large scale influences (North
Atlantice circulation, decadal time scales) to small scale (meanders, eddies and
fronts between water masses with time scales of days te months}). The effects
of various forcing mechanisms such as solar heating, 1ce, wind and tides on the
variability were alsc briefly discussed. The characteristics of the deep
water off West Greentand from data collected between 1984 and 1988 were
described (SCR Deoc. 83/58). A general warming of these waters occcurred during
the pericd of the study but the magnitude and the pattern of the increase
varied substantlally between transgcts separated less than 400 km apart. The
Canadian Research Report (SCS Docc. 89/5) noted the successful recovery and
redeployment of current meters at five sites in Baffin Bay and Davis Strait.

subareas 2 and 3 (SCR Doc. 89/10, 13; sCS Doc. 89/5, 8)

The environmental studies 1listed in the Canadian Research Report were noted.
Those included current meter moorings on the Labrader Shelf, on the Southeast
Sheal of the Grand Banks, and over the southeast Newfoundland Ridge. Fleld
studies of the pack ice off Labrador and Newfoundland (LIMEX) were continuing.

During 1988 the USSR conducted extensive hydregraphic surveys throughout
Subareas 2 and 3 (as well as 1in Subarea 1 (SCR Doc. 89/10; sCS Doc. B89/8)}).
In general, temperatures in Davis Strait, in the Labrador Current, and on the
Newfoundland Shelf and the Grand Banks were near their long-term means
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(195771} and above their 1987 levels. Ice cover in Davis Stralt was close to
its normal extent but in the Labrador Sea was less than normal.

Bottom temperatures in 10 m of water at a nearshore station off Holyrood,
Newfcoundland, in Conceptien Bay had been monitored cover the past three years as
part of a study of squid biology. Seascnal trends in 1988 were similar to the

preceding two years although it was cooler in the early part of the summer and
warmer during the autumn (SCR Dog. 89/13).

Subareas 4, 5 and 6 (SCR Doc. 89/63, 64, &5; 5CS Doc. 89/4, 5)

The Canadian Research Repart noted extensive physical oceancgraphic studies
being carried out in Jacques Cartier Passage in the Gulf of St. Lawrence
{Div. 48). This included current meter moorings, subsurface tide gauges and
hydrographic data, Another study was conducted on Gecrges Bank te invest-
igate circulation and mixing in the wvicinity of the tidal front on the
noerthern flank of the Bank. Current meters and thermistor chains were moored
for approximately 4 months, drifting buoys were deployed =several times
during this period, turbulence profiles were obtained, and extensive
hydrographic data were collected. A paper on the life histories of warm-core
rings in the Slope Water regicn west of 60°W was presented (SCR Doc. 89/64).
The number of rings during 1988 were higher than in any of the previous
2fourteen reporting years. In 1988, the surface positions of the shelf water
froent between Georges Bank and Cape Hatteras followed the long-term (1974-83)
seasonal pattern (SCR Doc. 89/63). Larger excursions than neormal occurred at
short-time scales associated with the passage of warm-core rings. The
annual average was near the long-term mean or slightly offshore while the
variability was similar to, or less than, the long-term mean.

During the year, water temperatures on the shelf in the New York Bight area
were colder-than~normal {SCR Doc. 89/65). In contrast, bottom temperatures
on the upper continental slope remained high (»>12°C) for the fourth consecutive
year. Distinct changes in bottom temperatures on the outer shelf and upper
slope were assoclated with the presence of warm-cere rings.

Overview of Environmental Conditions in 1988 (SCR Doc. 89/67)

A review paper was presented based an several long-term oceanographic and
metecrological data sets as well as a summary of data and results from available
research documents and research reports. Highlights not covered in Section 2 are

listed below:

a}

b)

c)

d)

e)

3]

q)

Coastal sea temperatures at Halifax, st. Andrews, and Boothbay Harbour were
below thelr 1951-80 means. The annual average at 5t. Andrews was the lowest
recorded in 50 years.

In general, offshore surface temperatures collected from ships-of-opportunicy
showed positive anomalies in the north and negative anomalies in the scuth with
the Scotian Shelf being the boundary between the two regions. An exception to
that pattern was the Labrador Shelf where temperatures were below normal.

Subsurface temperatures at Station 27 off 5t. John's, Wewfoundland (Div. 3L},
began to moderate towards the end of the year suggesting the possibility that
the cold conditions which have persisted for the past 6 years may be ending.

Significant wave heights in the Labrader Sea, on the Grand Banks and on the
Scotian Shelf were more severe than the leong-term mean {1970-80). The
number of c¢ccurrences of large waves was near normal at the two southernmost
sites but was near maximum in the Labrador Sea.

The duration of sea ice in the Gulf of St. Lawrence and off Newfoundland was near
normal., While the ice appeared earlier than normal off Newfoundland, it also
left earlier than usual.

The number of icebergs crossing 48°N was reported by the US Coast Guard as 187, a
drop of over 100 fram last year and the lowest number recorded in the last six
years.

Annual air temperatures throughout the region were weak. HNegative anomalies
occurred off southern Baffin Island, along the Labrador coast, and off northern
Newfoundland. Elsewhere in the Northwest Atlantic air.temperatures were slightly
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above normal.

h} The dominant  feature of the sea-surface pressure ancmalies was the
intensification of the Icelandic Low and Bermuda-Azores High in winter, This
would produce stronger westerly winds over the northern North Atlantic.

6. Marine Environment and Ecosystems Subcommittee of CAFSAC

The Marine Environment and Ecosystems Subcommittee ({(MEES) 1s a part of the Canadian
Atlantic Fisheries Scientific Advisory Committee  (CAFSAC). Its mandate 15 to
examine environmental and ecosystem issues relevant to fisheries and to provide advice to
Canadian fisheries managers. A short verbal report on MEES was presented. The primary
activity was a meeting held to consider and discuss biological and oceanographic

knowledge relevant to the proposed fixed 1link across Northumberland Strait between New
Brunswick and Prince Edward Island {Div. 4T).

7. Other Matters
a}l The Subcommittee was informed of two changes in the names of naticnal
representatives who are responsible for submitting oceancgraphic data to MEDS.
They are Y. Uozumi {Japan} and G. Withee (UsA) . The remaining
representatives are R. Keeley (Canada}, R. Dominguez {Cuba}, E. Buch {Denmark),
Ch. Brockmann (Federal Republic of Germany), Mr. Francols (France), W, Thiele

(German Democratic Republic), R. Leinbo (Norway), A.J. Paciorkowski {Becland), G.I.
Luka (USSR), and P. Edwards {(United Kingdom).

b) Environmental changes were usually expressed as anomalies from a “nermal" or base
periecd. Comparisen of anomalies of the same variakle between studies is
often made difficult if the base periods were not similar. The NAFO Scientific
Council had recommended that a 30-year base period (1951-80) be used where
possible  and, if not, to use a 20- or 1l0-year period. Often thils was not
possible, or published means were available from sources that do nect conform
to the above standards. This problem was discussed and the Subcommittee
recommends that an investigation be carried out to compare averages
calculated over different base periods. Where authors had sufficient data to
calculate means over those different periods, they should do so and calculate
thelr anomalies relative to them.

<) World Ocean Circulation Experiment [WOCE)
Dr. K. P. Koltermann presented a lecture on WOCE to the Subcommittee. WOCE
is a global study designed to improve our understanding of the oceans’
circulation, its variability and its role in «¢limate change. Dr. Koltermann
outlined the objectives and goals of the program and discussed the required
resources. The field component will include hydrographlc data, current

meter meorings, drifting buoys, and satellite information on winds, sea
temperatures and the Lopography of the ocean’s surface and will begin at the end
of 1983. It is scheduled to continue for at least 5 years. He made a plea for

the continuance o¢f long-term oceanographic data sets collected for fisheries
purposes. He alsco requested that these data be made available to WOCE
scientists and that future data that are collected be processed rapidly (WOCE is
hoping to have data processed within 30 days of a ship’s return to port). In

additicn, he asked scientists having or knowing of historical data sets that

are not readily accessible, if they could, to make the data available to WOCE
scientists.

8. Acknowledgements

The Chairman, noting that there was no further business, thanked the participants
for their contributions and cooperation.
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APPENDIX II. REPORT OF STANDING COMMITTEE ON RESEARCH CCORDINATION {STACREC)

Chairman: A. Vazquez Rapporteur: A, Fréchet

Canada,

1.

The Committee met at the NAFQO Headquarters at 192 Wyse Road, Dartmouth, Nova Scotia,
on 10 and 16 June 1989. Representatives attended from Canada, Cuba (16th meeting only),
Denmark {Greenland), EEC, Japan, USSR {l6th meeting only), and an observer attended from the USA.

Adoption of Agenda

The provisional agenda was adopted without modifications.

Fishery statistics

a})

b}

c)

Progress Report on Secretariat Activities in 1988/89

1) Bcquisition of STATLANT 21A and Z1B reports for recent years

STACREC expressed concern about the deterioration in the provision of
STATLANT 21A and STATLANT 21B reports since 1986, despite numerous
reminders sent from the Secretariat to Contracting Parties. Over the last
year only one country had provided the STATLANT 21B reports for 1986 to the
Secretariat, leaving still 3 countries {or components) to repcrt. For the
1987 fishery, 10 countries (or components) had not sent the STATLANT 21ip
forms. The deadline for submission of provisional statistics in the
STATLANT 21A reports for 1988 was 15 April 1989. As of June 1989 data were
outstanding from 1l countries.

1i) Publication of statistical information

The Committee was informed that the publication of the 1986 Statistical
Bulletin was delayed because data were still outstanding from 3 countries
{inciluding Romania, not believed to have fished in the area). It was
reported that errors recently found in the CAN-N database were being
corrected and should be available to the Secretariat shortly, while Farce
Islands had not provided the STATLANT 21B reports to the Secretariat. It
was therefore decided to proceed with the publication of the Statistical
Bulletin (Vol. 36} for 1986 data after the CAN-N database was received, and
te include preliminary catch values (STATLANT 21A) from Farce Islands as an
alternative if the STATLANT 21B forms were not received by September 1989.

1ii) Updating the fishery statistics database

STACREC was informed that the updates of catch and effort data since 1963
was completed on the new IBM {compatible} PC system at the Secretariat.
Those data {one disc/year) could be made available on PC diskettes on
request. The data storage and recovery system was recognized as a very
effective method by CWP (October, 1988) for other statistical offices.

Review of Reporting Requirements for Submission of STATLANT 21A and 21B Statistics

The Committee was uncertain about how to refer to statistical data reported and
belonging to France-St. Pierre and Miquelon. Up to 1982 inclusive, fisheries
statistics for France were all reported under two headings: E/FRA-M (meaning
FRANCE metropolitan) and E/FRA-SP (meaning FRANCE S5t. Pierre). From 1983 to 1985
statistical data reperted by France were all under the heading E/FRA. On 23 August
1988, NAFO received for the first time, a copy of the Eurcopean Council Decisian
86/283/EEC of 30 June 1986 from which, under its Article I, it was clear that
"Saint Plerre and Miguelon"™ was a territorial collectivity of the French Republic
and did not belong to the EEC. The last statistical information reported by EEC
for 1986 included E/FRA-M and E/FRA-SP data separately. The designation of E/FRA-
SP seemed in conflict with the decision of EEC transmitted to NAFO and the EEC
representative was requested to elucidate this point.

Fourteenth Session of CHWP, February 1990

As recommended (NAFQ Sci. Coun. Rep., 1988) the Assistant Executive Secretary
attended the CWP ad hoc consultation held in Bergen in October 1988. The purpose
of that meeting was to review developments since the last CWP Session and to draw
up a provisional agenda for the 14th Session of CWP and a summary of the
consultation was presented te STACREC. The 14th Session is to be held in February
1990 in Miami, Fleorida. Mr. D. Cross, Deputy Secretary of CWP, informed STACREC of
the provisional agenda for that session. The Committee censidered the provisional
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agenda and proposed that NAFO be represented at the 14th session by the Assistant
Executive Secretary, the chairman of STACREC as well as one representative from a
Contracting Party. It was recommended that Cuba provide a representative to the
CWP Meeting and USSR be invited to provide a substitute If necessary.

Mr. Cross indicated that a handbook on fishery statistics definitions would be
published shertly by FAQ. STACREC agreed on the usefulness of thls document and it
was recommended that relevant sections of the FAC publication should be reproduced
by the NAFO Secretariat as SC5 documents.

Boundary Between Subareas 4 and § and Designation of 52Zc and 5Zu

Since the General Council agreement in 1986 (NAFO GC Doc. 86/2, 2nd revision) that
fishery statistics should be presented separately, STACREC had not considered this
matter. It was noted that in conformity with the Scientific Council decision prior
to this (NAFO Sci. Coun. Rep., 1986, page 101), that catch and effort statistics
had been presented in the Statistical Bulletins in separate columns for 52u
(statistics from the USA waters) and 5Zc (statistics from Canadian waters) without
reference to 5SZe. It was agreed that the Bulletins should include a note that
total catch and effort frem these two units correspond to the Subdivision 5Ze. A
modification of the map illustrating the NAFO Divislons and Subdivisions was also
proposed and is presented in Figure 1. STACREC suggests that Contracting Party
representatives verify that any charts being produced that show NAFO statistical
areas reflect changes in the boundary between Subarea 4 and Subarea 5 adopted by
the General Councll and also show the division being used for statistical
reporting between the Canadian and USA waters.

Biloleogical Sampling

a)

b)

Progress Report on Activities in 1988/8%

STACREC noted that a list of biological sampling was prepared by the Secretariat
for 1987 (NAFO SCS Doc. B89/10). The Committee was informed that the Inventory of
Sampling Data faor the period 1979-84 was published in 1988. It was agreed that the
next publication should cover the peried 1985-89.

Forms and Deadlines for Submission of Data

The Committee noted that no sampling information was available for the Canada
{Gulf) region.

Biological Surveys

a)

b}

c}

Review of Survey Activity in 1988

An inventory of biological surveys in 1988 was presented by the Secretariat (Table
1) and included information from 10 countries (or components).

Survey Plans for 1989 and Early 1990

An inventory of surveys planned feor 1989 and early 1990 had been prepared by the
Secretariat covering 10 countries ({Table 2). As was the case last year, Canada
(Gulf) was not found in this list nor in the one for 1988 survey actlivity as well
as sampling informatien . STACREC agreed that this information should be obtained
and forwarded tc the Secretariat as soon as possible and that Canadian
representatives should ldentify the contacts to facilitate the collection of this
information,*

Review of Stratification Schemes

No new information on the stratification of the Divisions 26 and 2H were
available. 1t was reported the estuary of the 5t. Lawrence River (NAFO Biv. 47T)
had been stratified recently and that two additional strata had been added in the
30 to 50 fathom depths off western Newfoundiand (NAFC Div. 4R) following a
recommendation from CAFSAC. This documentation should be prepared for the next
meeting of STACREC.

* Canada (Gulf) submitted the infermation to the Secretariat subsequent to the June Meeting, and
those were included in Table 2.
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MAP ILLUSTRATING NAFO'S CONVENTION AREA AND 200-MILE FISHING ZONE BOUNDARIES
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Table 1.

Inventory of blological surveys conducted in the NAFC Area during 1988.

Sub-

No. of
area Div, Country Montha Type of survey et
STRATIFIED-RANDOM SUAVEYE
E. Grewnl. E/DEU 9-10 GroundFish 142
[ ] SUN H Trawli G halibut, Grenadier 2
(23 ABCD DEN-G 1-8 Shrimp trawl aurvay 133
1 ABCD JEH Groundfish 109

f: s ] UK 10 Trawli G halibut, Grenadier 51

2 [ SUN g~11 Trawl: G halibut, Granadier 63

GH CAN-N -9 Groundfish 137

B JUN 9 Trawl: G halibut, Grenadier 6

J CAN-R 1t Groundfiah 33

243 BX CAN-N 1 shrimp 119

3 K CAl-N 1i=12 Groundfigh 112

SUN 4-5 Trawl & acoustic: qroundfish 107

SUN %,11 Trawl: G halibut, grenadier 28

L CAN-N q Groundfigh 8

CAE-R 3 Groundfish 126

CAH-H 10-11 Groundfigh 189

SUN 4 Trawl & acoustlc: groundfish 126

LNO CAN-N 4% Groundfigh 201

CAN-N 8-9 Juvenils flatfish 170

H E/ESP 1 Groupdfish survay 120

SUN L1 Trawl L acoyatic: groundfish 124

N SUN 34 Trawl & acoustic: groundfish 73

Q SUN 3-4 Trawl & acoustic: groundfish 88

Ps CAN-N 1-2 Groundfish 151

CAN-N 4-5 Scallop 225

FRA~SP 2-3 GroundEish survey 13

Ied PnRST  CAN-Q 1 Groundfigh 131

1 RET CAN-Q 1] Groundfish 206

CAN-G B~1¢ Shrimp w7

T CAR-G 7 Groyndfish 56

CAR-G 9 Groundfish 167

w CAN-3F 3 Groundfish {cad} 8%

CAN-3F 7 Groundfish 95

VX CAN-5F 3 Groundfish survay 166

CAN-SF 10 Redfish survay L1}

SUN 16-11 Juvenile ailver hakse 111

Ve CAN-SF 2-3 Groundfigh 134

CAN-SF 5 Shrimp aurvey 30

CAN-SF 9 Shrimp sucrvey 30

445 VNXZ CAN-5F 5 Scallop survey 121

VHY CAN-ST 7 Groundfizgh 51

Wz CAN-3T E Juvenile 46

XYZ USA 4 Spring bottom Lrawl €6

ush 10 Fiahing powsr COmPATison 39

usa 10 Autumn bottom crawl 23

UsSAh 10-11 larval herring By

Xz USA 8 Sea zcallop 254

Xia [7:7 % 3+4 Spring bottom trawl 91

5 Y sk 4 Spring bottom trawl 24

2 CAN-SF 3 Groundfish 142

CAN-ST 7-8 Scallop survey 150

USA 10 Autumn bottom trawl 57

Zn USA 12 lcelandic scallop 46

6 YZ Usa 9 Autumn bottom trawl 164

ZwWth UsA 7 Sea acallop 225

B A UsA 5,6,7.8 Palagic blue fiah 139

Usi [ 12-mile dumpaite 23

usa 1 Sea scallop 139

AB Usa 1 MARMAP I: Ichtyhye & Zooplankten 61

REC L2} Y a Spring bottom trawl 140

OTHER SURVEYS

1+ DEF UEN-G 8 Young fish survey s
E.Greanl,

1 A DEN-G L3 Beavy metal as

ABCD DEH-G 11 Bydrography 40

B DEN-G L] Scallcp 96

BD DEN+G 5, 6 Scallep 115

BOT DEN-G 7, 8 Young cod 189

CGE DEN-G 10, 11 Cod inashore 86

1] DEN-G 1-12 Bydrography 1

DLN-G U] Bydrography, young flah &3

DEF DEN-2 6, T Bydrography, plankton 69

F TEN-G 1 Eydrography 1

DEN-G 1, 2 Greenland halibut 23

DEN-G ? Baavy metal 17

DEN-G 8 Beavy metal 46

Sub- No. of
arsa Div. Country Monthe Typa of survey ety
2 J CAK-N T-8 Cod sampling
FLE CAN-N 2 Groundfish 63
CAN-N 10 Capelin {acoustic}
CAN-N 11 Groundfish 5
SUN 18-11 Acoustic: capalin 15
JKL CAN-N ] Qceahography
CAN-N 3-10 Salmon
JKLMH SUN §-11 Acouktic! myctophidae 17
3 X CAN-N  5,6,8,9,10 EBydrography
KL CAN-N € Cod {acoustic)
CAN-N §,10,11  Pelagle (acoustie)
b CAN-N  2,4,5,6,8,
CAN-N 3, 10 Crab 236
CRN-N Cod ragging
CAN-N 3,4,5,0,3 Ooeancgraphy
CAN-N 3 Capelin {acoustic}
CAH-N  6,7,0,% Bydregraphy
CAN-N  6,7,10,11 Cod ragging (acoustic)
CAN-H 10 Bottom sampling
LN CAN-Y 10 Caar trials k1]
10 SUN 4-5 Acoustlc: capalin 29
LPs CAN-N 5, 6 Capelin tagging
KO CAN-N 6, 1 Capelin [acoustic)
(4] CAN-N 5, & Squid - 149
Ps CAN-N 5 Toxicelogy
CRN-N | Redfish (acouatic)
CAN-N 8, 9 Cod tagging
ChN-N g, 10 Scallops 119
4 R CAN-N 4 Crab q
5 CAN-Q 5-6 Crab tagging 56
T CAN-G a-11 Snow crab kiomass 158
CAN-G 7 Barring acoustics 18
CAN-G ] Inshore demeraal atudiea 27
CAN-G 11 Herring acoustics ]
CAN-G 12 Barring acauatics 1%
CAN-O 7 Gear trials o
CAR-Q 1-8 Shrimp abundance 227
CAR-Q 8 Fisgh habitat
™I CAK-G 5 Crab behaviour
CAN-C 6-7 Mackerel larvas 67
CAK-Q 7-8 Scallep abundance a7
CAN-Q 9 Shrimp abundance 240
CAN-Q 9 Live cod, agquaculture
VW CAN-SF 5 Raddock tagging 150
CAN-SF € Acoustlc 23
VX CAN-SF' 2 Deep lchthyofauna trawling 39
CAN-ST 4 Squara-diamond compariscn 16
CAN-SF 7 Clam tagging
CaN-sf ] Squars-diamond comparisen kL)
CAN-SF 10 Redfish 0
CAN-5F 10 Squara-diamond comparison 48
CAN-SF 1% Deep lchyihycofauna trawling 57
CAN-5F 11 Saalworm inventory 3
CAK-SF 11, 12 Deep Ichthyofauna trawling £13
SUR -9 Adult silver hake 74
L] CAN-SF 1 Herring Bcouatics
CAN-SF 6 Live halibut collacticn
CAN- ST 11-12 Mascpilagic 13
WA CAN-SF 2 interaaticnal Observer Training
CAN-SF 2 Mesopelagic s
CAN-8T k] Groundflah acoustica
CAN-SF 0 Mesopelagic 59
X CAN~SF 1 Acoustlc 14
d+5 VHXZ CAN-SF 5 Pollock survey 2]
WXZ CAN-SF 4 Live fiah calleeticne
x¥ CAN-SF 10-11 Larval hsrring 206
h.c CAN-SF 8 Lobster larvae 100
CAN—-SF E] Lobster trawling {(affehora)
CAK-SF 10 Scallep larvae 128
CAN~-SF 10, 11 Larval herring 193
CAN-5F 10-11 Plankton herring et
5 Y CAN-SF 5-6 Berring 47
Y3 UsA 5 law enforcement
z CAN-ST € Juvanile gadoid survey 13¢
usa 10 Sand lance
ZWX CAN-SF 7 Ichthycplankton, cewanography 150
k1] CAN-SF 7 Plankton 140
ow USA 8 Gear tusting: trawl ve doors
6 A USA 1-12 12-mile dumpsite 1668
UsA 11 Oceanoyraphy & aediment g
AB USA 9 10 S$hip wake measurerents
B UsA 9 Distribution of blue crak larvas 43
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Table 2. Biolegical surveys planned for the NAFO Area in 1989 and early 19%90.
Country Ares Type of Survey Dates Country Area Type of Survey Dates
CAR-N 3L Crab studliea Oct 9-13
STRATIF[ED-RANDOM SURVEYS - 1983 Cceanography Kov 2-§
LK Gear trialg Hay 29-Dec 11
Cax-H gca.mx EArD ek g‘;i S 3rts Capalli survey Mey 26-Jun 27
ILno eatian Tor le-29 0 Capalin (accnatic) Jun 21-dul 4
Groundfish Apr 19-May 29 3z Toxtcology Jun 38-2ul 13
Scallop Aug 16-28 Redfigh (acoustic) Jul 20-Reg 14
Juyenile flakFish Avg 24-Sep 2 o Cod tagging Aug l7-Sep B
e Sroundfaan oy Ay & CAN-G 4R Berring hydzoacoustics Hov 13-Dac 14
P P Y 4R3 Shrimp/redfish gear trawls Sap 2-15
4RT Hackeral larvae Jun 16-Jul ¢
ex-e 3::;““ E;:::dﬂah ::g b 45 Crab growth (7 tripa) Apr-Sep
P il I Toxie algaw,lchthyoplanktondul 18-28
CAN-ST  4VaW Greundfish survey [cod) Mar 13-21 ::3;“1.33::"11" iUl ff;;\uq 10
Shrimp survey Sep 25-Qct 6 °P ¥ ug
VWX Scallop survey May 15-25 Live fish, aquaculture Nov 9-13
AVRX+5Z  Groundfish surve Jul 3-27
1 Groundfish Y Fab z)-Mar 23 CAN-5F 3 Capalin larvas Sep 5-18
445 Groundfish Jul 3-Aug 2 Capaiin larvaa Nov 11-Dac |
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d) Consideration of Coordination of Surveys

The Committee was infermed that groundfish surveys conducted by EEC-Federal
Republic of Germany outside territorial waters of West Greenland were coordinated
with leongline surveys conducted by Greenland inside territorial waters,

e) Survey Desian Procedures {Working Group Report)

A report on the comparability of USSR surveys from 1983 onwards to those from
1971-82 was presented by the Ad hoc working group. After the examination of
spatial coverage, sampling intensity and comparisens of abundance indices of
yellowtail flounder in Div. 3LNO and American plaice in Div. 3L with those from
Canadian surveys, the report concluded that the USSR surveys of 1971-82 should be
considered comparable to the USSR surveys of 1983 to the present for the purpose
of deriving indices of abundance for these species., STACREC ncted that surveys
from both these time perlods were currently being used to derive an index of
abundance for cod in Div. 3NO. Alternative approaches to produce indices of
abundance from these surveys using a method known as kriging, was deemed
inappropriate, mostly because of the mobility of the resources being measured and
generally low sampling intensity. Other techniques such as contouring and spline
approximation were nct considered, mainly because such methods are not currently
employed by STACFIS to derive abundance indices from surveys. As this working
group’s mandate has now been achieved, STACREC recommended that all survey
documentation which were discussed by the Working Group on Survey Design
Procedures be made available as a SCS5 document.

The Chairman recognized the valuable work done by this working group.

Review of Initiatives with Respect teo the Annual Scientific Program and Evaluaticn of
Progress (FC Doc. 88/8, revised, page 21}

STACREC reviewed progress in the Annual Scientifie Program for the Regulatory Area and
recent initiatives. Information on the statistical reporting and sampling coverage as
presented last year on a stock by stock basis (SCS Doc. B8/19 and Sei. Coun. Rep. 1988, p.
96) were considered to reflect present status of knowledge on stocks in the area.

STACREC noted the increased effeort in survey coverage in the Regulatory Area, mainly by
the EEC groundfish survey on Flemish Cap. That survey was expected to be conducted
annually for at least four mecre years. ‘

STACREC recognized major deficiencies in the acguisition of statistical reports for recent
years {item 2.a(i})). Timely submissions c¢f statlistical natlional reports were not only
necessary for publication of the Statistical Bulletin but were also essential for stock
assessments. The deficiencles have worsened even further in recent years.

Other Matters

a) List of Fishing Vessels for 1989

STACREC was informed that a list of fishing vessels had been prepared by the
Secretariat for 1986. It was agreed that data for 1989 should be collected and
compiled by the Secretariat for the next triennial publication.

b} Tagging Activities Reported for 1988

A review of tagging information was presented by the Secretariat. It was noted
that data for CAN-Q was submitted during this meeting (described in Circular
Letter 89/40), and that any other outstanding information should be made available
to the Secretariat. A document will be issued by the Secretariat (SC5 Doc. 89/06,
revised) when data were compiled.

c) Review of Relevant SCR and 5C5 Documents {not considered in JTtems 1 teo 5 above)

No new informaticn was available on this topic.
d) Other Business

Separate Fishery Statisties for the Regulatory Area

STACREC considered the usefulness of obtaining catch and fishing effort statistics
separately for the fisheries that take place within the Regulatory Area. This
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information would be particularly useful for assessments of fish stocks currently
expleoited in Div. 3LNO. The Committee seeked guidance from the Scientifle Council
on means by which the catch and fishing effort statistics could be reported
separately inside or outside the Requlatory Area to the Secretariat.

Acknowledgements

There being no other business, the Chairman thanked the rapperteur and the participants
and extended special thanks to the NAFO Secretariat for their assistance in the
preparation of information for this meeting. The meeting was then adjourned.
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APPENDIX III. REPORT OF STANDING COMMITTEE ON PUBLICATIQNS {STACPUB)

Chairman: Sv. ha. Horsted Rapporteur: W. K. Bowering

The Committee met at NAFC Headgquarters at 192 Wyse Read, Dartmouth, Nova Scotia, Canada on
10 and 20 June, 1989, In attendance were Sv. Aa. Horsted (Chairman), W. R. Bowering (Canada), P.
Kanneworff (Denmark/Greenland), J. Messtorff (EEC), V. A. Rikhter (USSR}, A. Vazguez (EEC) and
the Assistant Executlve Secretary {T. Amaratunga), and the Executive Secretary (J. C. E. Cardosg)
attended on the morning of 20 June. Upon the invitation of STACPUB, R. G. Halliday and R. K. Mohn
in their capacity as Associate Editors attended an informal meeting on 13 June.

1. Review of STACPUB Membership

P. Kanneworff (Dermark/Greenland) was welcomed to the Committee replacing $. Kawahara
{Japan) who had resigned shortly before this meeting of the Scientific Council.

2. Review of Scientific Publicaticons Since June 1988

a) Journal of Northwest Atlantic Fishery Science

Volume 8 containing 7 papers and 4 notices (84 pages) was published as planned
with a publication date of December, 1988.

S51x papers had bkeen processed for publication since Volume 8, and ancther was in
its final stages of preparatien. It was propesed that these papers be published
in Volume 9{1}), which could be circulated in summer, 1989,

Although the responses from authcrs ¢f nominated SCR documents in 1988 have been
few, indications were that sufficient papers could be processed for publication of
Volume 9(2}) by the end of 1989.

It was noted that with one exception the c¢oncept “volume" had covered and was
meant to cover one calendar year’'s publications whether in one or mcre bound
"subvolumes". STACPUB advises that such “"subvolumes", which contain contributions
intended to be issued inside a calendar year, be given the wvolume number

pertaining to that year, also in cases when the actual date of issue may be
delayed into the next year.

b) NAFO Scientific Council Studies

Eight papers were currently being processed. There were now sufficient papers to
consider publishing koth Number 13 and Number 14 within the next few months. The
present aim was to compile Number 13 with the papers that were ready for
publication by late summer 1989.

c) NAFQ Statistical Bulletin

Despite the deadline date of 30 June 1987 fer the submission of final statistical
data for 1986, data frem 2 countries were still ocutstanding, and censequently the
publication of Veolume 36 for 1986 data had been delayed.

d) NAFQO Sclentific Council Reports

The volume (149 pages) containing reports of the 1988 meetings of the Scientific
Council in June and September was published and distributed in December 1988. The
Chairman complimented the Assistant Executive Secretary and the Secretariat for

their effort in preparing and distributing that report in such & short time after
the meetings.

e) List of Fishing Vessels

This triennial publlcation was published soon after the June 1988 Scientific
Council meeting (published in July 1988} when all outstanding data were recelived.
YList of Fishing Vessels, 1986" {47 pages} contains 1986 and previous years’ data.

f) Index and Lists of Titles

The provisional index and lists of titles of 100 research documents (SCR Doc.) and
23 summary documents (SCS Doc.) which were presented at the Scientific Council
meetings during 1988 were compiled and presented in SCS Doc. 89/11 {20 pages).
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Inventory of Sampling Data

The first publication under the aegis of NAFO was published in April 1989, The

"Inventory of Sampling Data 13979-84" (250 pages) was prepared in the same format
as the previous ICNAF Inventory.

Production Costs and Revenue for Scientific Council Publicaticns

Production costs and revenues for the variocus publicaticns related to the activities of

the Scientific Council were reviewed by the Committee. No significant departures from
those of previous years were observed.

It was noted that Vel. 4 of the Journal still attracts interest and is by far the most
sold volume of the Journal. :

Promotion and Distribution of Scientific Publications

a)

b)

c)

Publicity and Response Regarding the Journal

It was noted that Journal subscriptions have remained relatively stable over the
last 5 years and a wider distribution did not materialize in 1988 despite further
advertising efforts. It was agreed that in the further interests of promoting the
Journal the Assistant Executive Secretary lcok into the possible steps of

improving its appearance and report back to STACPUB with recommendations at the
September 1989 Meeting of the Scientifie Council.

Invitational Papers for the Journal

A positive response on an invited paper by A. T. Pinhorn and R. G. Halliday had
been received by the Assistant Executive Secretary, and STACPUB was informed that
this paper will be submitted for publication within the year. It was agreed by
the Committee that such papers be given special status depending upon velume and
content. In order to encourage authors of invited papers it was recommended that
they be informed of the possibility of special status with the letter of
invitation. The Chairman and the Assistant Executive Secretary should pursue this
matter.

Scepe of the Journal and Further Discussion on Pessible Combination of Journal and
Studies

The distinction between the Council’s Studies and the Journal with regard to
editorial standards was reviewed by STACPUR and three of the Journalfs Associate

Editors. Concern was expressed that there may be problems maintaining consistent
criteria for judging the suitability of papers. The provision of appropriate
guidelines was one way proposed in order to alleviate the preoblems. However, it

was the view of some members and the Associate Editors that it is the area where
submissions are marginally acceptable that creates the major problem and defining
specific guidelines in this area may be just as problematic. It was generally
agreed that a more practical solution to this problem for the present be
conslidered. It was proposed that when the Asscciate Editors encounter papers
which they feel were marginally acceptable, they should contact other Asscciate
Editors for their opinions. 1In this way, a more standard editorial approach can
be employed. This was agreed with the proviso that further solutions to such
problems be explored.

Considerable discussion took place with respect to the possible combining of the
Journal and Studies. While a variety of considerations were discussed, it was
generally agreed that both the Journal and Seientific Council Studies should be
preserved. Concern was expressed that combining the two would lower the high
quality standard of the Journal. As well, many biolcgical investigations worthy
of preserving in Scientific Council Studies may not be acceptable for the Journal
and would become lost in the Scientific Council Research (SCR) Deocument series.
Tt was also proposed that papers recommended for the Scientific Council Studies
should be dealt with quickly for editorial presentation only. Further analyses of
data should not be regquired unless the author(s) wish to do so of their own
accord. In this way, issues cculd be produced reascnably quickly which could
highlight special papers considered during the Scientiflic Ceouncil proceedings.
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Editorial Matters Reqarding Scientific Publicaticns

a) Review of General Editorial Process

The discussion with the Associate Editors revealed no serious problems with the
present arrangement for editing submissions to the Journal (NAFQ Sci. Coun. Rep.,
1987, pages 100 and 102).

b) Review of Editorial Board

i) Consideration of necessity for a second Associate Editor for Vertebrate
Fisheries Biclegy

Puring an informal session between STACPUB and 3 Associate Editors on June
13, 1989 it was concluded that under the present workload, the appeintment

of another -Associate Editor for Vertebrate Fisheries Biology was
unnecessary at this time,

ii) Appointment of Associate Editor for Biological Oceanography (Dr. Colebrook
has resigned)

Some members expressed the view that they were considering nominztions of
experts in the field of biclogical oceanography in their respective
countries. However, they felt they should contact these experts to
determine thelr interest before officially nominating them. It was agreed
that these members report the results of their contact at the September
1589 Meeting. Other members were also encouraged to give further
consideration to the filling of this position.

c) Use of the Term "Editorial Board"

At the request of STACFUB the Assistant Executive Secretary had investigated the
appropriate use of the term "Editorial Board" for the group of the Associate
Editcrs and the Technical Editor. After some discussion it was concluded that the

Journal had been applying the term correctly and would centinue to apply it in the
same fashion.

Papers for Possible Publication

aj Review of Proposals for 1988 Meetings

The submissicn of nominated papers from 1988 was relatively low with only 6 of the
20 nominated papers submitted so far. There were indications, however, that two
additional papers may be submitted at a later date. The submissions for 1987
nominated papers improved further with the Secretariat receiving 3 more papers
during 1988. This increased the submission rate to 73% for 1987, well above the
average of &5% reported for the 1980-86 period.

b} Review of Contributicns to the 1989 Meeting

The Committee reviewed all SCR and 5CS Documents presented to this meeting,
including SCR Doc. 88/97, %9 and 100 for nomination. The Committee requested the
Assistant Executive Secretary to invite the authors of the following 13 documents
to submit their papers in a suitable form for consideration for publication in the

Journal or Studies: SCR Doc. 88/97, 99, 83/01, 03, 09, 2C, 25, 26, 32, 48, 58, &7
and 71,

Microfiche Projects

a) Review of Requests for Microfiche of ICNAF Documents

The ICNAF Microfiche Project covered the documents preduced during 1951-79 and was
completed in November 1986. The Secretariat purchased 30 sets of the fiche and to
date have sold 12 sets (7 sets in 1987, 3 sets in 1988 and 2 sets in 1989). As
reported in 1988 NAFO distributed over 1,000 brochures to mailing lists provided
by the librarian at BIO and the Chairman of STACPUB (1987) and continues to
advertise the fiche in the Journal and Studies.
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b} Question of Microfiching NAFO Documents

The Executive Secretary was requested to make whatever progress was possible with
microfiching NAFO Documents should opportunities arise within annual budgets.
However, the view was continued that a specific sum should not be requested in the
publications budget for this item until the ICNAF microfiche project breaks even.
This reguires that eight more sets are sold (disregarding capital interest).

QOther Matters

The Assistant Executive Secretary informed the Committee that there were at present many
microfiches archived at the Secretariat. These include irncomplete sets of Canadian
Technical Reports of Fisheries and Aquatic Sciences, Canadian Data Report of HBydrography
and Ocean Sciences, Canadian Technical Report of Hydrography and Ocean Science, Canadian
Contracter Reports of Hydrography and Ocean Science, and PMSR Hochseefischerei
Information.

These will be retained in the Secretariat only if NAFC scientists were likely to find them
of value for their reference work. Scientists were encouraged to make their interests
known.
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REPORT OF SCIENTIFIC COUNCIL

Annual Meeting, September 1989

Chairman: J. 5. Beckett Rapporteur: T. Amaratunga

I. PLENARY SESSICNS

The Scientific Council met at Albert Borschette Conference Centre, Brussels, Belgium,
during 11-15 September 1989, to consider and report on various matters listed in the agenda (see
Part D, this wvolume). Representatives attended frem Canada, Denmark ({Greenland), European
Bconomic Community (EEC), German Demccratic Republie (GDR), Japan and the Union of Socialist
Republics (USSR). The Assistant Executive Secretary was in attendance.

The meeting was preceded by the Special Session on "Changes in Blomass, Preduction and
Species Composition in the Fish Populations in the Northwest Atlantie Over the Last 30 Years, and
Their Possible Causes" which was held during 6-8 September 1989 with M. J. Fogarty as Convener

and participatien by scientists from Canada, Cuba, Denmark (Greenland), EEC, GDR, Japan, USA and
USSR.

The opening meeting was called to order on 11 September 1989 at 1020 hr.

The Chairman welcomed the representatives to Brussels and to the 1llth Annual Meeting. The
Assistant Executive Secretary was appointed the general rapporteur. The Council adopted the
agenda recognizing that the General Council or the Fisheries Commission might have specific

requests that the Council would have to address.

The Provisional Report of the Scientiflc Council, June 1989 was then reviewed and comments
from the floor taken fer the preparation of a corrigendum to the Report.

The session was adjourned at 1115 hr.

On 13 September 1989, the meeting was called te order at 1400 hr.

The Scientific Council was requested by the Fisheries Commission at its meeting on 13
September 198%, to provide a draft resolution on data required on catches and discards of
juvenile flatfish on the Tail of the Grand Bank area.

The Scientific Council reviewed a working paper and adopted the following text*:

"In order teo advise on areal and seasonal concentrations of juvenile BAmerican plaice and
yellowtall flounder on the Grand Banks {Div. 3LNQ), the Sclentific Council recommends

that:

a) Member countries provide the Scientific Council with catch statistics for both
landings and discards broken down on as fine a scale as possible, preferably by
unit areas no larger than 1° latitude and 1° longitude, summarized on a monthly
basis,

b) Length sampling be enhanced for both nominal landings and discards. The sampling
intensity should be on the same scale as given above, i.e. preferably by unit
areas ne larger than 1° latitude and 1° longitude summarized on a monthly basis.

c) Surveys on juvenile flatfish be conducted on a seasconal basis for at least one

year throughout the entire stock area.

The Scientific Council recognizes that the means of collecting these data would be
determined on a fleet by fleet basis, It is further recognized that teo achlieve a) and b} abave
would require increased observer coverage by all ccuntries concerned.”®

The Council was also asked by the Fisheries Commission to provide the F,, mortality rate
and corresponding catch levels for Capelin in Div. 3NO,

The Council noted that values for F,, had been generated in the mid-1970s and had neot
been estimated since then. The Councll continued to be concerned about the implications for the
spawning stock based on exploitation at the F,, value.

* This text is as revised and adopted during the Session of the Scientific Council on 14
September 1989,
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The session was adjourned at 1500 hr,
On 14 September 1989, the meeting was called to order at 1415 hr.

In response to a question by the Fisheries Commission op monitoring and sampling the by-

catch of cod on the Flemish Cap, the Council forwarded the following text:

“The low biomass and predominance of very young cod on the Flemish Cap led to the adopticn
by NAFC in 1988 of a moratorium on fishing for cod in Div. 3M. 1In order to assess the

effects of cod by-catches in the redfish and flatfish fisheries, the Scientifie Council
recommends that:

1. statistics on discards of cod taken in the redfish and flatfish fisheries on the

Flemish Cap be reported to the Scientific Council, iIn addition to the normal
reports of landings.

2. length sampling of cod, taken in the redfish and flatfish fisheries on the Flemish

Cap, be collected for the two components separately. It Is important that depth
information accempany each sample."

In response to the Fisheries Commission request on the appropriateness of indicater

fisheries in providing information on the stock status of cod in Division 3M, the Council
forwarded the following text¥*:

"the Council noted that indices of stock abundance as provided by commercial catch-rate
data, are important to the understanding of stock status. Where data on catch and on age
composition are suitable for virtual population analysis (VPA), a commercial catch-rate
series can be important for tuning the analysis, particularly if it represents fishing in
most of the stock area., When a VPR 1s not possible due to facters such as poor catch
statistics (a situation thought to exist for Div. 3M cod}, a commercial catch-rate series
may still provide useful information on trends in stock size.

With respect to cod in Division 3M, the last VPA was conducted in 1984, but this was tuned
on abundance indices from research surveys, because data were not available either to
update the trawl catch-rate data after 1980, or the longline catch-rate data after 1981,

except for the small Norwegian longline fishery. It is unlikely that addition of Faroese
longline data for 1981-87, which is now known to be available, would alter this situation,
as there is considerable doubt about the completeness of total catch statisties in recent
years.

The Seclentific Council has available the data from the annual USSR bottom-trawl survey,
and while highly variable from year to year, these have provided some indication of stock
size. The initlation in 1988 of an annual EEC survey, and the addition of acoustic
capability to the USSR survey, should enhance the ability of the Council to monitor trends
in stock abundance.

The latest review of stock status (June 1989) indicates that the total biomass remains
very low compared to historical values, and likely below 30,000 tons for all age groups
with only 5-10% being older than 3 years in 1988. The 1986 year-class appears, however,
to be relatively strong.

The Council has advised that there should be no commercial fishery in 1990 in order to
allow recent year-classes to contribute te the rapid rebuilding of the bilomass. This
poses the gquestion as to the level of biomass at which a fishery may be safely
reintroduced, and thus also the ability of the Scientific Council to determine the actual
value of the stock size. The Council agrees that once the stock is rebuilding, additional
indlces of abundance cculd be useful in the quantitative evaluation of the extent of
rebuilding. Such indices might be provided by new values for catch-rate serles chat
existed up to the introduction of the moratorium. The Councll considers, however, that
glven the expected higher cod by-catch rates in 1990 due to the growth of ced in the 1986
year—-class, and the increase in fishing effort in the redfish fishery due to the much
higher {2-1/2 fold) redfish TAC, the likely levels of removal of cod as by-catch {perhaps
2,000 tons) in the redfish and American plaice fisheries together with catches by non-

*

The Council reviewed and adopted the following text on 15 September 1989.
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members will represent a significant level of fishing mortality. Adding mortality as a
result of introducing an indicator fishery that would have te take in excess of 2,000 tons
would therefore likely result in total fishing mortality approaching target levels used in
managing directed fisheries for other stocks. The Council considers that fishing
mortality on this stock should be kept as low as possible, at least until the 1986 year-
class has spawned. It is noted, however, that this conclusion can be reviewed on an
annual basis as additional research surveys provide information as to the strength of
year-classes subsequent to 1986 and also provide further data on the 1986 and earlier
year-classes. In the mean time, the Council would welcome receipt ¢f data that have not
been previocusly made available on the commercial fishery prier to the moratorium, and will
consider further the extent to which the resultant catch-rate series appears to have been
indicative of stock status.”

The Council then adopted the reports of the Standing Committees: Appendix I, Report of

Standing Committee on Fishery Science (STACFIS), Appendix II, Report of Standing Committee on
Research Coordination (STACREC), Appendix III, Report of Standing Committee on Publicatiens
(STACPUB) .

The seséion was adjourned at 1840 hr.

The concluding session of the Scientific Council was called to order at 0915 hr on 15
September 1989.

The draft report of the Council meetings during 11-14 September was adopted. The Coungil
then addressed the only cutstanding agenda item, the Election of Officers.

Brief summaries of these reperts and other matters considered by the Council are given
below in Sections II-VIII. The agenda, the list of participants and the list of research {SCR)}
and summary (SCS5) documents are given Part D of this volume.

The meeting was adjourned at 1030 hr.

II. FISHERY SCIENCE {see STACFIS Report APP. I}

1. Special Sessicn on Changes in Fish Populaticns

The Council endorsed the general discussions and conclusicns presented to STACFIS by the
Convener, M. J. Fogarty (USA)}, at the end of the Special Session. The Council made
special note that participants considered the Special Session to be a very successful
meeting and congratulations were extended to the convener for a job well done.

The Council endorsed the STACFIS recommendation that more detailed analysis of the changes
in fish growth and its importance in productivity of these marine fish community systems
be undertaken.

2. Future Special Sessions

aj Workshop on Silver Hake Database

The Council noted that a comprehensive outline was drawn up by STACPIS for the
proposed meeting to be held in January 1990.

b) Special Session in September 1990

The Council noted that some guidelines for the meeting were received by STACFIS
from the Convener, J. Shepherd, and an outline would be prepared by the STACFIS
Chairman and the Asslstant Executive Secretary and circulated in the near future.

c} Proposed Theme for Special Session in September 1991

The Council was very pleased to learn that R. Wells {Canada) had consented to be
the Convener of the Special BSession to be held in September 1991 entitled
"Atlantic Cod: the Understanding on Physiclogy, Dynamics, Ecoleogy and
Environmental Relationships™, and invited him to develop an outline and format for
the meeting.

3. Other Matters

a) Designated Experts

The Council concurred with the general tasks described by STACFIS for designated
experts and hoped that the early nominaticn of experts would expedite the work of
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STACFIS during the assessment meetings in June 1990,

The Courcil endorsed the selection of laboratories where the preliminary
assessment of wvarious stocks would be undertaken, and noted that designated
experts would be chosen by the respective laboratories and communicated to the
Assistant Executlve Secretary before the end of November 1989,

b) Capelin in Division 3L

The Council concurred with the incorporation of the amended assessment results to
its June 1989 Report.

¢) Acknowledgement s

The Council thanked the Chairman of STACFIS for his hard work and contributions to
the work of the Council during the year.

IITI. RESEARCH COORDINATICN (see STACREC Report'APP. II)

Fishery Statistics

a) heguisition of STATLANT 21A and 21B Reports

The Council noted with grave concern that deficiencles still exist in data due to
delays in submissien ¢f some national STATLANT 21B reports for 1986 and 1987. The
Council endorsed the STACREC recommendation to bkring the matter to the attention
of the Fisheries Commission.

b} Publication of Statistical Information

The Council endorsed the STACREC recommendatien that the publication of the
Statistical Bulletin (No. 36 for 1986} should not be delayed any further.

Separate Fishery Statistics for the Requlatory Area

The Council noted STACREC's vwview that the reguirements for requesting statistics
separately for the Regulatory Area needed to be clearly defined, and agreed that the
matter should be held open for further definition by the representatives of the
justification of the effort that would be required to change the present reporting scheme.

Other Matters

The Chairman on behalf of the Council thanked the outgoing Chairman of STACREC for his
valuable contributions to the Council’s work, particularly recegnizing the difficulties
STACREC was faced with in acgquisition of data.

IV. PUBLICATIONS {see STACPUB Report APP. III)

Review of Editorial Beard

The Council! welcomed the appeointment of G. Krause of the Alfred Wegener Institut fur Polar
und Meeresforschung, Federal Republic of Germany, to the positien of Associate Editer for
Biologiecal Oceanography, and extended its appreciation te R. Misra (Canada) for his
interests. in the Journal’s Editorial Board.

Invitational Papers

The Council was pleased to note that another paper, in addition to the one anncunced to
STACPUB in June 1989, was likely to be submitted for consideration for a special issue of
the Journal.

Review of Papers for Possible Publicatien

The Council was pleased to note the gquick response and the significantly large number of
positive responses from authors of the papers nominated at the June 1989 Meeting of
STACPUB.

The Council noted the long deliberations by STACPUB on the publication of papers presented
at the Special Session and endorsed its views that a single 1ssue of the Journal be
considered for their publication by mid-1990. The Council noted that STACPUB would review
the status of that publication in June 1990.
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Other Matters

The Council invited attendees to participate in STACPUB’s selection of a new cover to the
Journal in order to promote the Journal.

The Chairman, on behalf of the Council, thanked the outgoing Chairman of STACPUB for his
valuable contributions during his 2 years in office.

V. ADCPTION CF REPORTS

Provisional Report of Scientific Council in June 1989

The Council reviewed the Provisional Report and issued a corrigendum to accommodate minor
modifications before adopting the report. It was noted that the modification of the

assessment of Capelin in Div. 3L would be identified with footnotes in the appropriate
sections of the report.

Committee Reports of Present Meeting

As stated above’ (see Plenary Sesslons) the Council adopted the reports of the Standing
Committees as presented by the respective Chairmen on 14 September 1989,

VI. FUTURE SCIENTIFIC MEETINGS

Workshop on Shrimp Ageing, October 1980

The Council was pleased to note that arrangements for the meeting in Iceland were
progressing well and as planned.

Workshop on Silver Hake, Early 1990

The Council noted that the details of the workshop on silver hake had been discussed and
reported to STACFIS, and the tentative dates were 8-~12 January 1%90.

June 1990 Meeting of Scientific Council

The Council cenfirmed its earlier decision to meet at the NAFO Headgquarters in Dartmouth,
Nova Scotia, during 6-20 June 1%90. The meeting would deal with the usual requests for
scientific advice on fisheries management and other fishery-related research, publication
and statistical activities.

Special Session and Annual Meeting, September 19390

The Council reaffirmed its earlier decision that the Annual Meeting of the Scientific
Ccouncil would be held during 10-14 September 1990 in Halifax, Nova Scotia. The meeting
would be preceded by the Special Session from 5-7 September 1990.

June 1991 Meeting of Scientific Council

The Counecil agreed on the tentative dates of 7-21 June 1991 for the meeting of the
Scientific Council.

Special Session and Annual Meeting, September 1991

The Council noted that the proposed dates for the beginning of the Annual Meeting would
fall on Labour Day (a naticnal holiday in Canada). The Council accordingly agreed on a
tentative plan to hold the Special Session immediately after the Annual Meeting (rather
than preceding the meeting).

VII. NOMINATICN AND ELECTION OF OFFICERS

officers for 19895-91

The Chairman noted that the offices open for election to two-year terms beginning
immediately after the 11th Annual Meeting were: Chairman of Scientific Council, Vice-
Chairman of Scientific Council, Chairman of STACREC, and Chairman of STACPUB and it was
recognized that the Vice-Chairman of the S5cientific Councll would become ex officieo
Chairman of STACPUB. The position of Chairman of STACFIS (H. Lassen) had been filled as
of September 1988 for a two-year term ending in September 1990. The Chairman noted that
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the six Contracting Parties present (Canada, Denmark {(Greenland), EEC, GDR, Japan and
UssR) and the two proxies held by the Executive Secretary {Iceland and Norway) constituted
a quorum in accordance with the Rules of Procedure. The Chairman then called for
nominations for the Office of Chairman of Scientific Couneil. B. Jones (EEC), who had
been nominated at the June 198% Meeting to the Scientific Council, agreed to stand for
election. Sv. Aa., Horsted was also nominated, however, he declined stating that he was
grateful to be nominated but was pleased not to have an election to that office.

There being no other nominations, B. Jones was duly declared the incoming Chairman of the
Scientific Council. He thanked members for the confidence they had placed in him and
hoped they would bear with him in executing his duties especially in view of his limited
experience with NAFO in recent years. Sv. Ra. Horsted, recognizing B. Jones was very new
to NAFO although he had experlence elsewhere, hoped the Council would help the new
Chairman through the very trying times as had been recently experienced. The Chairman on
behalf of the Council wished him well.

.The Chairman then called for nominations for the Office of Vice-Chalrman of the Scientific
Council. V. P. Serebryakov (USSR) was nominated. There being no other nominations, Vv, P.
Serebryakov was duly declared the incoming Vice-Chalrman. The Council conveyed a welcome
to him and offered its assistance to him as he assumed the duties of that office as well
as those of Chairman of STACPUB.

For the Office of Chairman of STACREC, W. B. Brodie {Canada) was nominated. There being no
other nominations, W. B. Brodie was duly declared the incoming Chairman of STACREC. The

Council extended a warm welcoeme to him recognizing his significant contributions to the
Council in the past.

VIII. CTHER BUSINESS

1. Questions by the Fisheries Commission

With regard to the comment made by the Council to the Fisheries Commission in its June
1989 Report that a more fruitful interaction would be prompted by framing inquiries in the
context of the problems which the Fisheries Commission would wish to resolve, the Council
found it difficult to propose specific formulations of questions. The difficulty was
particularly because the Council could not pose specific questions such as that with
respect to Ced in Div. 2J+3KL, as the Fisherles Commission should decide such matters.

Responses to several questions from the Fisheries Commission forwarded to the Council
during the meeting are given above (see Plenary Sessions).

2. Proposal for Joint ICES/NAFO Working Group on Seals

The Chairman had communicated with the General Secretary of ICES and had received a letter
that identified ways of developing terms of reference for meeting of the Working Group.
The Council agreed that the Chairman should respond positively by letter te the ICES
proposal that questions would initlally be posed to the organization with responsibility
for the particular area. The response would note that once the Joint Working Group was
established, the Council would normally expect to refer to it, requests for analysis of
information on seals that were received according to the NAFO procedures.

IX. ADJOURNMENT

The Chairman adjourned the meeting by thanking all participants for their help to him over
his term of office, He made specific mention of the work of the Assistant Executive Secretary,
and of the support of the Secretariat. Without them, and their long hours of work, the meetings
of the Council would become almost impossible to complete.

J. Messtorff, as the senior member of the Council, thanked the ocutgoing Chairman for his
able guidance of the Council through his term, and hoped that he would continue to help the
Council.
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APPENDIX I. REPORT CF STANDING COMMITTEE ON FISHERY SCIENCE {STACFIS)

Chairman: H. Lassen Rapporteurs: Various

The Committee met at the Albert Borschette Conference Centre, Brussels, Belgium on 11-14
September 1983, to consider and report on varlous matters referred to it by the Scientific
Council. Representatives attended from Canada, Denmark (Greenland), EZEC, GDR, Japan and USSR,

The meeting was preceded on 6-8 September 1989 by the Special Session on "Charges in Fish
Populations®. Matters which were considered at both meetings are outliined below.

I. SPECIAL SESSION ON CHANGES IN FISH POPULATICNS

STACFIS received the report of the Special Session from the convener M. Fogarty (USA),
which is given below. STACFIS recommended that more detailed analyses of the changes in (fish)
growth and its importance in the productivity of these (marine fish community} systems be
undertaken, as contained in the report which follows.

1. Introduction

The Special Session on “Changes in Biomass, Production and Species Composition of the Fish
Populations in the Northwest Atlantic Over the Last 30 Years, and Theilr Possible Causes™,
with M. Fogarty (USA) as convener, was held at the Centre des Conferences Albert
Borschette, Brussels, Belgium, during 6-8 September 1989, A total of 18 presentations
were made: 16 papers (SCR Doc. 89/62, 89/72 and 89/74 to 89/87) and twe oral
presentations. The Session was attended by scientists from Canada, Cuba, Denmark
{Greenland}, EEC, GDR, Japan, USA and USSR. ’

2. Specific Topics

The response of fish populations to sustained perturbations such as harvesting or
pellution and habitat degradaticen 1s dependent on the regulatery mechanisms (i.e.
compensatory responses) characteristic of each population. The nature and relative
importance of the compensatoery mechanisms governs the stability and resilience of
populations to natural and man-made disturbances. Species with little or no compensatory
capacity will be particularly vulnerable to exploitation cr other perturbations. The
principal cbjective of the Special Session was to explore the available information on
responses of fish populations in the Northwest Atlantic to exploitation and variability in
the bilotic and abiotic environment. The deliberatlons of the group were centred around
stabilizing factors in fish populations and their dynamic ecclegical setting. These
problems were examined from beth a single species and a multiple species perspective.

A total of eight presentations dealt specifically with the effects of exploitation on the

abundance of individual species or groups of specles. Seven papers provided information
principally on environmental effects on fish populations and twe presentations involved
bilotic interactions (primarily predator-prey dynamics}. Bn overview paper provided a

general framework for discussion of the role of anthropegenic and natural factors on
exploited pepulatieons.

Dramatic shifts in the biomass levels and speclies composition were documented for several
systems throughout the NAFQ convention area. The nature of these changes and their
possible causes are described in the following discussion which reflects both the
presentations made during the session and comments made during the final discussion
period.

a) Exploitation Effects

The role of exploitation on the structure of marine fish communities was examined
in several papers. Bicmass declines under increasing exploitation rates with the
arrival of distant water fleets were documented for Georges Bank, Southwest Nova
Scotia, Gulf of 5t. Lawrence, Newfoundland, and the Grand Banks. Recovery of
blomass levels in these areas was noted following Iimplementation of extended
jurisdiction although on Georges Bank, the biomass of commercially desirable
species has since continued to decline. Comparisons of biomass levels inside and
outside of the two hundred mile limit on the Grand Bank also show a reduction in
abundance under exploitation. Exploitation effects were implicated in the
declines of a diverse array of species.

Changes in relative species composition were also apparent for the Georges Bank,
Grand Bank, and Flemish Cap based on analyses of changes in fish assemblages,
aggregate Dblomass, or abundance of selected groups o¢of species. Analyses of
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species assemblages indicate the composition and spatial configuration of the
groups tends to remain relatively constant but that the abundance levels of the
component species and the assemblage as a whole can vary widely. Structural
changes in the Georges Bank system, with a current domination by elasmobranches is
a partlcularly striking example of a change in relative species composition.
These changes appear to he related to selective harvesting of marketable species.

The pature of the changes expected in each system may be highly dependent on its
underlying structure. For example, a system characterized by low diversity may
exhibit qualitatively different responses than higher diversity systems to a
reduction or deletion of one or more species (e.g. replacement effects may not be
observed). If a stock is reduced to a critical level in a productive system, it
may continue to exist in the system at a low level. Conversely, in a system
characterized by low productivity, the species may be forced to local extincticn.

Although considerable evidence for changes in biomass levels was provided, the
question of owverall changes in productivity was not addressed. In particular, the
role of changes in growth rates was not explored. This component of production
can concelvably exert considerable influence in overall production rates in the
system. It is recommended that more detailed analyses of the changes in growth
and 1ts importance 1n the productivity of these systems be undertaken. With
respect to the importance of recruitment to production rates, a distinction

between changes in base levels of recruitment should be distinguished from short
term fluctuations.

Biotic Interactions

The rele of intraspecific interactions was described for several stocks.
Cannibalism was shown to be a potentially important factor in the regulation of
silver hake and herring stocks. In addition, density-dependent survival rates of
herring eggs in egg beds were described. Interspecific interactions between cod

and several species were also suggested in an exploratory correlation analysis.

The possibility of interactive effects between predation and environmental effects

on growth were noted. If growth rates decline under sub-optimal environmental
conditions, the larvae may be vulnerable to predation stress for a lenger period
of time, resulting in increased mortality rates. Thus, subtle interactions

between ablotic and biotic factors can be important.

It was noted that a critical lack of information exists for the earliest life
stages. Specifically, time series of abundance estimates for the egg and larval
stages are not generally available. It is therefore not possible to partiticn the
scurces of wvariability in pre-recruit survival into specific developmental
perioeds.

Comparisons between Northeast and Northwest Atlantic systems can be instructive,
however, the general exploitation on smaller sizes and a brecader diversity of
component species in the Northeast Atlantie prohibit direct comparisons of system
response to exploitation and predation effects in these two systems.

Changes in the relative abundance of predators can alter pathways of energy flow
in systems in indirect ways. For example, the depletion or removal of a predator
can result in a change in benthic-pelagic¢ coupling, disrupting energy transfer
among certain components of the system.

The apparent dominance of elasmobranches in the Georges Bank region in recent
years may signal a fundamental change in the system. These species are important
piscivores and may exert considerable predation pressure on commercially desirable
species. If current selective harvesting patterns are maintained, the synergistie
effects of exploitation and predation may result in continued low biomass levels
of harvestable species.

Environmental Effects

The importance of identifying the relevant spatial and temporal scales for
integration of biclogical and physical processes was discussed. In particular,
the linkage between physical processes and their potential effects on biclogical
systems is crucial to the correct selection of scales in time and space.

Specification of the underlying mechanisms (eor hypothesized mechanisms) relating
environmental factors to growth and survival of fish at different life stages is
critical to advancing from emplrical relationships based on correlational studies
to a full understanding of environmental effects on fish populatiens,
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The potentlal implications of global climate change on fish populations were
discussed. Clear evidence of warming trends have been obtained from water
temperature records for West Greenland. Sustained trends of this type are likely
to have much different implications for fish populations than short-term
variability. These changes may fundamentally alter the production characteristics

of boreal-temperate systems which are expected to be more strongly impacted by
giobal warming than lower latitudes,

It was noted that collaboration between physical oceanographers and fishery
ecologists on the effects of small-scale variability in oceanographic precesses on
larval fish survival and growth has been very fruitful.

d} Conclusions

Clear evidence of changes in biomass levels and relative species compositions in
response to exploitation has been obtained in the Northwest Atlantic during the
last three decades. The observed response of fish populations to disturbances
such as fishing has immediate implicaticns for fishery management. These
observations can also provide insights into basic ecological processes anhd
structuring mechanisms in marine ecosystems. The broad spatial and temporal
scales over which fisheries operate represent major perturbations to these
systems. The relative strength of the perturbation can be measured and the
responses of systems to these disturbances can be determined. Basic ecological
questions such as the possible existence of alternate stable states in system
configurations can be addressed by measuring changes in the structure of fish
communities with changes in explecitation rates and patterns.

Exploitation can dramatically alter the blomass levels in marine systems. This
effect was unequivocally shown in a number of systems considered during the
Special Sesslion and for a broad range of species or species groups. Interesting
comparisons between lower diversity, higher latitude systems can be instructive.
The effects of exploltation on productivity of these systems, however, is less
clear because the relevant comparisons have not often been attempted.

Changes in fish populations under exploitation are embedded in a complex physical
setting and it may not always be possible to clearly distinguish between the
effects of harvesting and environmental effects in the short term. Accordingly,
it is c¢rucial that consistent time series of relevant biological, physical and
fishery-related information be maintained and that these sources of information be
synthesized into an overview of system response to the factors affecting the
component specles.

The papers presented during the Speclal Session provided valuable case studies of
the importance of exploitation, environmental factors, and blotic interactions on
marine systems. It is recommended that papers presented during the Special
Session ke considered for publication collectively In an issue of the Jeurnal of
the Northwest Atlantic Fishery Sclence, as appropriate.

II. FUTURE MEETINGS

Workshop on Silver Hake Database

The Scientific Council recommended at its June 1989 meeting that a workshop be held on
"silver hake assessment data and analysis®™ and that the workshop should be held in early
1390.

The chairman suggested that a small group should prepare an outline of the workshop for
consideration by STACFIS. The group met on the afterncon of 11 September 1989. The results
were then discussed by STACFIS and the final cutline is as follows:

The objective of the workshop would be to review data available for silver hake
assessment, resolve the apparent discrepancies and establish an agreed database.

Six topics were ldentified:

a) Sampling for Length and Ageing Material

Discrepancies between length frequenciles collected by several c¢ountries have been
noted. Therefore sampling methods for all countries should be reviewed (e. g.
sample slze, randomizatien scheme, equipment used and measurements taken).
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b) Ageing Methods
Results of the oteolith exchange programs between Canada and USSR were reported in
June 1989, and a bias was still apparent in the data. The workshop should
therefore attempt to reseclve those problems.

c) Methods Used in the Construction of Yearly Catch Compositiocns

ProceduFes for aggregating age and length data should be reviewed, particularly
stratification schemes. The database at present only went back te 1977. While
data for the 1962-76 period were available, they had not been analyzed yet.

d} Commercial Catch Rate Data Series

There was a break in the nature of the data series so two periods needed to be
addressed: 1970-85 and 19686-89,

e) Research Vessel Survey Data

Stratification schemes, sampling and raising procedures should be reviewed. The

ageing and length measurement problems referred to above would also influence the
survey results.

f) Assessment Methods

- The methods which were currently employed te assess silver hake should be reviewed
and new methods should be evaluated before they were used in assessments.

Qutput of the Workshop

For items a-e listed above, the agreed database and how it was constructed should be fully
documented. Further, effects on the assessment as a conseguence of any changes in the
database should be documented.

For item f, validation of the metheds should be sought.

standard methods of sampling, stratification, length measurement etc. should be
established wherever possible.

Place and Time of the Workshop

The time constraints on the laboratcories were quite severe, but it was agreed that 8-12
January 1990 might be the earliest possible dates. The chailrman of STACFIS (Hans Lassen)
should convene the workshop and the services of the Assistant Executive Secretary would be

required for the workshop.

$peclal Session in September 1990

Regarding the Special Session on "Management Under Uncertainties Related to Biology and
Assessments, with Case Studies on Some North Atlantic Fisherles"™, STACFIS received a
telefax from the convener John Shepherd (Lowestoft, UK) giving some guidelines for the
meeting which should be included in the flyer to go out with invitations to the meeting.
STACFIS discussed the guidelines and asked the Assistant Executive Secretary with
assistance of the chalrman of STACFIS to prepare the flyer and invitation.

special Session in September 1981

STACFIS discussed possible topics for 1991 and decided on "Atlantic Cod: The Understanding
on physiology, Dynamics, Ecology and Environmental Relationships™.

The chairman asked the committee to consider an appropriate convener, who the Chairman of
the Scientifiec Council would then approach. The outline for the meeting would be reviewed
at the June 1990 Meeting of the Scientific Councll, in the light of the convener’s input.

III. COTHER MATTERS

Designated Experts

STACFIS dilscussed the assignment of designated experts for the June 1990 meeting. The
designated expert should arrange to receive all data pertinent to an assessment, prior to
the STACFIS meeting from all parties investigating a given stock. The designated expert
should then provide STACFIS with a preliminary assessment for its consideration. The
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designated expert should further act as rapporteur for that particular section of the
STACFIS report. It was pointed out that the success of the scheme depended critiecally eon
the data made available to the expert in due time. It was not acceptable that data
submission to the relevant designated expert be delayed until the beginning of the STACFIS
meeting, That would put the designated expert under pressure and prevent the person from
participating in the general review of other assessments.

It was further noted that the system was established to expedite the work of STACFIS.
While the designated expert was expected to provide a preliminary assessment for STACFIS,
conslderation of input from other members, preferably in the form of research documents,
were essential for a full discussion of the assessments at STACFIS.

STACFIS identified the laboratories which would provide designated experts and they are
listed below. The general principle was to choose laboratories which were holding a

significant amount of the data on the relevant stock and were actively engaged in the
research.

List of Laboratories which would provide designated experts for various stocks

Species Area Laboratory
Cod 5A 1 Greenland!
Div. 3M Vigo?
Div. 3NO St. John's®
Redfish SA 1 Hamburg®
Div. 3M PINRO®
Div. 3LN St. John's
Silver hake Div. 4VWX Dartmouth®
American plaice Div. 3M Vigo
Div. 3LNO St. John's
Witch flournder Div. 3NC St. John’s
Yellowtall flounder Div. 3LNO St. John's
Greenland halibut SA 0+1 Greenland
SA 2 + Div. 3XL St. John's
Roundnose grenadier SA O+1 St. John’s
5 2+3 St. John's
Wolffish sAal Greenland
Capelin Div. 3L St. John's
Div. 3NO 5t. John's
Squid SA 3+4 St. John's
Northern shrimp SA 0+1 Greenland
Denmark Strait Greenland

Greenland Fisheries Research Institute

Tagensve] 135,-1, DK-2200 Copenhagen N, Denmark

Instituto Investigaciones Marinas

Muelle de Bouzas, Vigo, Spain

Nerthwest Atlantic Fisheries Centre, Department of Fisheries and Oceans
P. 0. Box 5667, St. John’s, Newfoundland, Canada

Institut fur Seefischerei

Palmaille 9, D-2000 Hamburg 50, Federal Republic of Germany

Polar Research Institute of Marine Fisheries and Oceanography {PINRC}
6 Knipovich Street, Murmansk, 183763, USSR

Bedford Institute of Oceanography, Marine Fish Division

P. O. Box 1006, Dartmouth, Nova Scotia, Canada

STACFIS chairman would, in the case of additions to the stocks listed above, contact
laberatories likely to provide designated experts. Conversely, the Chairman would contact
the laboratories if some stocks listed above might not be required. STACFIS agreed that
laboratories notify the Assistant Executlive Secretary at NAFC Headquarters, of the names
of the deslgnated experts well in advance of the June meeting, preferably before the end
of November 1969. The list would then be circulated by the Secretariat.

Capelin in Division 3L

NAFQ SCR Doc. 89/52 which was presented at the June 1989 Meeting, was resubmitted with an
addendum to indicate an error in calibration of the hydroacoustic equipment. It was
agreed that the resulting changes to the assessment would be incorporated in the Report of
the June 1989 Meeting of the Scientific Council and those changes be indicated with
footnotes,
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Yellowtail Flounder in Divisicns 3LNC

In response to a question regarding the wording in the Provisicnal Report of the
Scientific Couneil, June 1983, with respect to how much of the juvenile stock (ages 1-4)
pccur in the Regulatory area, the same database that was available in June 1989 was
reviewed. The wording in the Scilentific Councll report was slightly amended. It was agreed
that the new phrasing be incorporated in the report of the June Meeting.

Review of Scientific Papers

Two papers submitted during the meeting, titled "Results of parasitological investigations
as an Iindex of stock delimitations concerning occurrences of Greenland halibut
(Reinhardtius hippoglossoides Walb.) in the Northwest Atlantic" by L. W. Reimer and P.
Ernst (SCR Doc. B89/73), and "Yield-per-recruit of American plaice in Div. 3LNO" by J.
Bertrand and R. Noé (SCR Doc. 89/88), were found to be relevant to stock assessments, and

STACFIS agreed to review those documents at the June 1980 Meeting, when the assessments
would be carried out.
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APPENDIX II. REPORT OF STANDING COMMITTEE ON RESEARCH COORDINATION ({STACREC)

Chairman: A. Vazquez Rapporteur: Various

The Committee met at the Albert Borschette Conference Centre, Brussels, Belgium, on 11 and

14 September 1989 to consider and report on various matters referred to it by the Scientific
Council. Representatives attended from Canada, Denmark (Greenland), BEC, GDR, Japan and USSR,

1.

Fishery Statistics

a) Aequisition of STATLANT 21A and 21B Reports

The Committee was informed by the Assistant BExecutive Secretary that no new
statistical information was received since the June Meeting. Consequently, the
deficiencies in STATLANT Z21B natlonal reports for 1986 and 1987 as well as in
STATLANT 214 provisional catches for 1988, as pointed out in the June report,
still remained, STACREC reiterated the necessity of accurate statistical
information for the Scientliflc Council objectives. STACREC recommended that since
the submission of statistical information was worsening, the Scientific Council
bring the matter to the attention of the Fisheries Commission.

Provisional nominal catches in NAFO Convention Area for 1988 were still incomplete
due to the lack of France and Faroe Islands data, It was agreed that a table
containing nominal catches for 1987 and 1988 with indicaticons of its deficiencies
should be included in the Scientific Council Report.

b) Publication of Statistical Information

Information was received that the STATLANT 21B report for 1986 from Canada (N}
would be available very shortly.

The Committee observed that the proposed publication date of September for the
Statistical Bulletin (No. 36) for 1986 as proposed at the June Meeting,was not
realized. . STACREC recognized the need te obtain those necessary data and
recomnended that the publication should not be delayed any Ffurther and every
attempt be made to publish as socon as possible.

Separate Fishery Statisties for the Regulatory Area (SC$ Doc. 89/18)

The implication of reguesting statistics separately for the Regulatory Area was
considered. The Committee reviewed the relevant sections of the Convention in relatien to
catch and effort data submission by Contracting Parties (5C5 Doc. 89/18). It was pointed
out that such new reguirements might involve Important changes in current routines for
acquisition, reporting and editing statistical data. The changes were judged to be
serious disturbances. to those routines. It was agreed that objectives to be achieved by
obtaining separate fishing statistics for the Regulatory Area were at present not
sufficiently defined to Jjustify the effort implied to change the present statistical
reporting requirements and that STACREC would not at present pursue a request for separate
fishery statistics.

Other Matter

There being no other business, the Chairman thanked the participants and the Assistant
Executive Secretary for their contribution to the meeting.
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APPENDIX III. REPORT CF STANDING COMMITTEE ON PUBLICATICNS (STACPUB)

Chairman: Sv. Aa. Horsted Rapporteur: T. Amaratunga

The Committee met at the Albert Borschette Conference Centre of the EEC in Brussels,
Belgium on 12 September 1989. In attendance were Sv. Aa. Horsted (Chairman, Denmark/Greenland},
W. R, Bowering (Canada), J. Messtorff (EEC), V. A. Rikhter (USSR), A. Vazquez (EEC) and the
MAssistant Executive Secretary (T. Amaratunga).

1, Review of Bditorial Board

The Committee noted the need for the appointment to the position of Associate Editor for
Blelogical Oceanography. The Commlttee was informed that Gunther Krause of the Alfred
Wegener Institut fur Polar und Meeresforschung, Federal Republic of Cermany and Raj Misra

of the Department of Fisheries and Oceans, Canada, had agreed to be nominated to serve on
the Editorial Board.

In view of the present needs of the Beoard and the desirability to maintain the
international nature of the Board, the Committee elected to appoint G. Krause to the
position of Associate Editor for Biclogical Cceanhography.

STACPUB expressed its appreciation to both emlnent scientists for their interest in the
Journal and hoped that it might have the opportunity to draw on R. Misra’s expertise at a
later date.

2. Invitational Papers

M. Stein (EEC) had indicated his interest in presenting a review paper in 199¢. STACPUB
welcomed the prospects of receiving that paper, in addition to the cne announced in June
1989 by R. G. Halliday and A. T. Pinhorn for the latter part of 1989, for consideration
for publishing special issues of the Journal.

3. Review of Papers for Possible Publication

a} Review of Responses to Proposals From Past Meetings

The Committee was pleased to note that the Secretariat had resgonses from authors
of 9 of the 13 papers, which inciuded 2 submissions, nominated in June. All
papers, except one, were intended for consideraticen for the Journal. In addition,
there was one further response from the nominaticns in 1988.

b} Papers From the September 1989 Special Session

In reviewing papers presented at the Special Session, the Committee noted the
recommendation made in the Convener’s report that a single issue of the Jcurnal
for publication be considered, and recognized the importance of keeping the papers
together.

After extensive discussion on the standards of papers received at the meeting and
the possible approaches that could be taken, STACPUB agreed to invite and act on
the views of the convener. STACPUB accordingly agreed to invite the authors of
all papers presented at the meeting, to respond with their intentions within cne
month. The submitted papers weould be reviewed in the normal process, and with the
assistance of the convener and the Assistant Executive S$ecretary, tc aim at
publishing a single issue of the Journal by mid 1990. STACPUB wculd review the
progress of this publication in June 1990.

¢} Other Contributions

There were no contributions to be considered.
q, Other Matters

a) Publjcation of Statistical Bulletin No. 38

STACPUB noted with concern that the publication in September of the Statistical
Bulletin No. 36 for 1986 was not achieved as defined by the Scientific Council in
June 1989, because certain hecessary data had not yet been submitted to the
Secretariat.
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c)
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Promotion of the Journal

In response to the Committee's request from the June 1989 Meeting, the Assistant
Executive Secretary presented a selection of designs for the proposed cover of the
Journal. STACPUB agreed that the selection be shown to representatives of the
Sclentific Council and assigned the task of determining the most sultable cover,
to the Assistant Executive Secretary,
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WORKING GROUP ON PROGRESS IN AGE DETERMINATION OF PANDALUS

The Working Group on Progress in Age Determinatien of Pandalus met at the Marine Research
Institute, Reykjavik, Iceland, during 16-19 October 1989. The meeting was convened by U.
skuladéttir (Iceland) and chaired by D. G. Parsons (Canada). A total of 15 scientists attended
the meeting representing Canada, Greenland (Denmark), Iceland, Norway, Sweden and USA, and 10
papers were presented (NAFO SCR Doc. B89/89 to B9/98, inclusive). In addition, there were
demonstrations of various software packages as well as digital calliper data collection systems.

The objective of the meeting was tc determine what progress had been made in age
determination of Pandalus since the 1981 workshops held in Canada in May and November. At the
1988 June Meeting of the Sclentiflc Council, It was agreed that the meeting should take the form
of a working group rather than a workshop, with the presentation of prepared papers and that

attendance wculd include the participants of the 1981 workshop as well as others who might have
relevant information to present.

The Report of the Working Greoup would be reviewed by the Scientific Council at its meeting

in June 199Q0. The list of documents presented at the meeting, and the list of attendees are
given in Part D of this volume. -
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AGENDA T. SCIENTIFIC COUNCIL MEETING - JUNE 1989

Opening {Chairman: J. 5. Beckett)

Appointment of rapporteur

Adoption of agenda

Plan of work

Report of proxy votes and election of STACFIS Chairman (Executive Secretary)

EoTUN S

Fishery Science ({S3TACFIS Chairman: H. Lassen)
1. General review of catches and fishing activity in 1988

2. PReview of relevant reccmmendations from 1988 meetings (see NAFO Sci. Coun. Rep.,
1988, pages 147-149 and Circular lLetter 89/08)

3.  Tuning methods to calibrate terminal Fs {NAFC Sci., Coun. Rep., 1988, pages 10¢-

114)
4. Stock assessments
a) Review of new format of report (NAFC Sci. Coun. Rep., 1988, pages 85 and 110}

b) Stocks within or partly within the Regulatory Area, as requested by the
Fisheries Commission with the concurrence of the Coastal State (Annex 1):

- Cod (Div. 3NO; Div. 3M)

- Redfish (Div. 3LN; Div. 3M}

~ American plaice (Div. 3LNO; Div. 3M)

- Witch flounder (Div. 3NO)

- Yellowtail flounder (Div. 3LNO)

- Capelin (Div., 3NO)

- Sqguid (Subareas 3 and 4)

- ([Note also Annex 1, Item 3 concerning cod in Div. 2J+3KL,

Item 4 concerning ced in Div. 3M, and Item 5 concerning
flounders in Div. 3LNO]

c) Stocks within the 200-mile fishery zone in Subareas 2, 3 and 4, as requested
by Canada (Annex 2):

~ Greenland halibut (Subarea 2 and Div. 3KL)
-~ Roundnose grenadier (Subareas 2 and 3)

~ Silver hake {(Div. 4VWX)

~ Capelin (Div. 3L)

d) Stocks within the 200-mile fishery zone in Subarea 1 and at East Greenland,
as requested by Denmark on behalf of Greenland (Annex 3):

- Cod (Subarea 1)

- Redfish (Subarea 1) (if possible, by species)

- Wolffish (Subarea 1) (if possible, for spotted and striped)
- Northern shrimp (East Greenland)

- Other finfish and invertebrates {Subarea 1)

e) - 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):

- Greenland halibut (Subareas 0 and 1)
- Roundnose grenadier (Subareas 0 and 1)
= Northern shrimp (Subareas 0 and 1)

5. Environmental Research (Subcommittee Chairman: M. Stein)

a) Election of Chairman of Subcommittee
. b) Chairman’s report

c) Marine Environmental Data Service Report for 1988

d) Review of environmental studies in 1988

e) Overview of environmental conditions in 1988

£) Marine Environmental Fcosystems Subcommittee of CAFSAC (report)
gl National represepntatives -

h) Other matters
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6. Ageing techniques and validation studies
a) Reports on the otolith exchanges on Silver hake and American plaice (Dlv.
3LNO)
b) Other’ ageing and validation studies reported
7. Gear and selectivity studies
a) Reports on gear and selectivity studies (1f any)
k) Drawbacks in stock assessments due to lack of 1nformat10n on gear perfermance
and selectivity
¢} Proposals for gear and selectivity studies
8. Review of research documents not considered in ltems (1) to (7} above
9, Other matters
a) Review of current arrangements for conducting steock assessment (NAFQO Sci.
Coun. Rep., 1988, pages 84 and 149)
o) Impact of changes of survey design on assessment results
c) Review of meeting facilities, especially computing facilities {NAFO Sci.
Coun, Rep., 1988, pages 108, 114 and 149)
d) Progress report on contributions for the Special Session, Brussels, September
198% (M. Fogarty, USA convener)
e) Preparation for Special Session in September 1990 on "Management Under
Uncertainties Related to Biology -and Assessments, With Case Studies on Some
North Atlantic Fisheries®
f) Proposed theme for Special Session in September 1991
g) Preparation for the Workshop on Age Determination on Shrimp, Reykjavik,
October 1989 {U, Skuladottir, Iceland, convener}
k) Other business
III. Research Coordination (STACREC Chairman: A. Vazguez)
1. Adoption of agenda
2, Flshery statistics
a) Progress report on Secretariat activities in 1988/89
i) Acquisition of STATLANT 21A and 21B reports for recent years
ii) Publication of statistical informarion
1ii) Updating of fishery statistics database
b) Review of reporting requirements for submission of STATLANT 21A and 21B
statistics
c) Fourteenth Sessicn of CWP, February 1990
d) Bouhdary'between Subareas 4 and 5 and designation of 5Zc and 5Zu
3. Biological sampling
a) Progress report on activities in 1988/89
b) Forms and deadlines for submission of data
4. Biological surveys
a) Review of survey activity in 1988
b) Survey plans for 1989 and early 1990
[+3] Review of stratification schemes
d) Consideration of coordination of surveys
e} Survey deslgn procedures (Working Group report}
5. Review of initiatives with respect to the Annual Scientific Program and evaluation
of progress (FC Doc. 88/8, revised, page 21) -
6.

Other matters

a) List of fishing vessels for 1989

b} Tagging activities reported for 1988

c) Review of relevant SCR and SCS documents (nct considered in Items 1 to 5
above}

d) Other business



v,

VI.

VII.

VIII.

IX.

XI.

XII.

lel

Publications (STACPUB Chairman: Sv. Aa. Horsted)

1. Review of STACPUB membership

2. Review of scientific publications since June 1988
3. Production costs and revenues for Scientifie Council publications
4. Promotion and distribution of scientific publications

a) Publicity and response regarding the Jeurnal
b) Invitational papers for the Journal

c¢) Scope of the Journal and further discussiocn on possible combination of

Journal and Studies
5. Editerial matters regarding scientific publications

al Bditorial activities
b) Review of general editeorial process

c) Review of "Editorial Board™

1) Consideration of necessity for a second Associate Editor for Vertebrate
Fisheries Biology, and, 1if so decided, appointment of an Associate

Editor

ii} Appointment of Asscociate Editor for Biclogical Oceanography (Dr.

Colebrock has resigned)

d) Use of the term "Editorial Board“
6. Papers for possible publication
a) Review of prcposals for 1988 meetings
b) Review of contributions to the 1989 meeting

8.

Microfiche projects

a)
b)

Review of requests for micrcfiche of ICNAF documents
Question of microfiching NAFO research documents

Other matters

Rules of Procedures

s

Collaboration with other Orgahizations

1.
2.

Consideration of NAFCQ participating in ICES working group on seals
Fourteenth Session of CWP, February 1990

Adopticon of Reports

1.
2.

Committee reports from this meeting {STACFIS, STACREC, STACPUB)
Distributicn of the Provisicnal Reports of the Scientific Council

Arrangements for Special Sessions

[See under fishery Science, Section 9(d), 9{e}, 9(f) and 9(g}]

Future Scientific Council Meetings, 1989 and 1990

Nomination
Committees

and election of Officers to ¢the Scilentific Council and its Standing

Other Matters

Adjournment
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ANNEX 1, FISHERIES COMMISSION REQUEST FCR SCIENTIFIC ADVICE ON MANAGEMENT

IN 1990 OF CERTAIN STOCKS TN SUBAREAS 3 AND 4

The Fisheries Commission with the concurrence of the Coastal State reguests that the

Sclentific Council, at a meeting in advance of the 1989 Annual Meeting, provide advice
on the scientific basis for the management of the following fish and invertebrate
stocks or groups of stocks in 1990:

Cod (Diw. 3NQ; Div. 3IM}

Redfish {Div. 3LN; Div. 3M)
American plaice (Piv. 3LNO; Div. 3M)
Witch flounder {Div. 3NO)

Yellowtail flounder (Div. 3LND)
Capelin (Div. 3NO)

Squid (Subareas 3 and 4)

The Commission and the Coastal State request the Scientifiec Council to consider the

folleowing options in assessing and projecting future stock levels for those stocks
listed above:

a)

b)

c)

d}

e}

For those stocks subject to analytical dynamic-pcol type assessments, the status
of the stock should be reviewed and management cptions evaluated in terms of their
implications for fishable stock size 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 evaluated in relation to spawning stock size. As general reference
points the implications of fishing at F;,, Fy4; and Fp,, in 1989 and subsequent
years should be evaluated. The present stock size and spawning stock size should
be described in relation to those cbserved historically and those expected in the
longer term under this range of options. Opinions of the Scientific Council
should be expressed in regard te stock size, spawning stock sizes, recruitment
prospects, catch rates, and TACs implied by those management strategies for 1990
and the long term. Values of F corresponding to the reference points should be
given and thelr accuracy assessed.

For those stocks subject to general preduction-type assessments, the time series
of data should be updated, the status of the stock should be reviewed and
management options evaluated in the way described above to the extent possible.
In this case, the general reference points sheuld be the level of fishing effort
or fishing mertality (F) which is calculated to be required te take the MSY catch
in the long term and two-thirds cf that effort level.

For those rescurces on which only general biclogical and/or catch data are
avalilable, no standard eriteria 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 twe-thirds of
the virgin steck.

Spawning stoeck biomass levels that might be considered necessary for maintenance
of sustained recrulitment should be recommended for each stock.

Presentation of the result should include the following:
i} for stock which analytical dynamic-pool type assessments are possible:
- a graph of yield and fishing mortality for at least the past 10 years.

- a graph of spawning stock blomass and recruitment levels for at least
the past 1C years.

- a graph of catch options for the year 1990 over a range of fishing
mortality rates (F) at least from Fy, te F_,,. ’

- a graph showing spawning stock biomasses at 1.1.1991 corresponding to
: each catch eption.

- graphs showing the yield-per-recruit and spawning stock pre-recruit
values for a range of fishing mortality.

ii) for stocks for which advice 1is based on general preoduction models, the
relevant graph of production on fishing mortality rate or fishing effort.

In all cases the three reference peoints, actual F, F,, and Fy,; should be shown.

3. The Fisheries Commisslon with the concurrence of the Coastal State requests that the
Scientific Council continue to provide information, 1if available, on the stock
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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 1if possible of the propertion likely to be
available in the Regulatory Area in future years. Information ls alsc reguested on the
age composition of that portion of the steck cceurring in the Requlatory Area.

With respect to cod in Div. 3M, the Scientific Council is asked to advise on the levels
of unavoidable by-catch of cod in directed fisheries for redfish and American plaice,
The Council is asked alsoc te comment on the appropriateness of establishing a minimum
target level for spawning biocmass, and to provide advice on options for establishing
such a level.

With respect to flounders in Div. 3LNO, the Scientific Council is requested to provide
advice on the impact of recent increased catches of American plaice and yellowtail
flounder from areas described by the Council in its 1988 report as being nursery areas
for these species.

Advice should also be provided on management options that would reduce the extent of

the impact on the potential yield if it is coencluded that the changes in catch
distribution are reducing the potential yield.

ANNEX 2. CANADIAN REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT IN 1990
OF CERTAIN STOCKS IN SUBAREAS 0 TO 4

Canada requests that the Scientific Council, at its meeting in advance of the 1989
Annual Meeting, provide advice on the scientific basis for the management of the
fcllowing fish and invertebrate stocks in 1990:

Greenland halikut {Subarea 2 and Div. 3X and 3L)
Roundnose grenadier (Subareas 2 and 3}

Silver hake (Div. 4V, 4W and 4X)

Capelin (Div. 3L)

It is also suggested that, subject to the concurrence of Denmark {Greenland)}, the
Scientific Council, prior to the 198% Annual Meeting of NAFQ, provide advice on the
scientific basis for management in 1990 of the following stocks:

Shrimp {Subareas 0 and 1)
Greenland halibut (Subareas 0 and 1)
Roundnose grenadier {Subareas 0 and 1)

Canada requests the Scientific Council to consider the follewing options in assessing
and projecting future stock levels for those stocks listed above:

a) For those stocks subject te analytical dynamic-pool assessments, the status of the
stock should be reviewed and the implications of continuing to fish at Fy, in 1990
and subsequent years should be evaluated. The present stock size should be
described in relation to those observed historically and those to be expected at
the Fy,, level in both the short and long term. In those cases where present
spawning stock =size is a matter of scientific concern in relation to the
continuing productive potential of the stock, management options should be
evaluated in relation to spawning stock size. All results should be expressed in
terms of stock sizes, catch rates and TACs implied for 1990 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 describked
above to the extent possible. 1In 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.

c) For those rescurces on which only general bioleogical 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 welghted against a strategy of
optimum yield management and maintenance of stock biomass at levels of about two-
thirds that of the virgin stocks.

P. Meyboom

Deputy Minister

Department of Fisheries and Oceans
Cttawa, Canada
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ANNEX 3. DENMARK (GREENLAND) REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT OF CERTAIN STOCKS IN 1990

Denmark, on behalf of Greenland, requests the Scientific Council of NAFO at its June
1989 Meeting to provide advice on the status of the stocks and on the biclogical basis
for management in 1950 and as many years onward as the data allow for the following
stocks:

a) Stocks occurring in Subarea 1

i) Atlantic cod

ii) Redfish (by species, is possible)

111) Wolffish (by spacies (A. minor and A.-lupus}, if possible)

iv) Any other stock {(of commercial interest) of invertebrates and finfish in
Subarea 1 for which data allow a status report

b} Stocks qverlapping Subareas 0 and 1 {subject to the concurrence of Canada)

i) Greenland halibut
ii) Roundnose grenadier
iii) Northern shrimp (Pandalus borealis)

In the analyses on which management advice will be based, the following should be
included:

a) For cod in Subarea 1, the current stock size and its age composition and
distribution should be analyzed and form the basis for management options in which
catch and catch composition (by age-groups) and the resultant stock size and
spawning stock size are to be given, with the following examples of options:

i) F (0.1} from 1990 onwards

ii) F = P{max} from 1990 onwards

iil) F from 1990 onward equal to that F-value for 1989 corresponds te the set TAC
for that year of 90,000 tons

iv} A steady catch level from 1990 onward with the annual catch equal to the
cateh for 1990 by options I, II and III, respectively, and a steady catch
level of 90,000 tons

v)  Same options as in iv) above except that F-values not be allowed to exceed
0.60

The above mentioned analyses should be based upon a catch in 1989 equal to the set
TAC of 90,000 tons. Special attention should be paid to the sizes of the 1984 and

1985 year-classes. The size of these year-classes should be quantified, if
necessary by upper and lower limits, and their expected spatial distributien in
1989 and 1290 described. Likewise, the expected length distribution of the

fishable stock in 1989 and 1990 should be described, especially in relation to
distribution below 40 em, between 40 and 55 cm, and above 55 cm (total length) if
possible by gear type.

b) For redfish the implications upon stocks of a ceontinued catch equal to the TAC for
1989 {19,200 tons) should be analyzed. By-~catches of redfish (including discards)
in fisheries for species other than redfish, especially the fisheries for shrimp
and cod, should be taken into account.

<) For Greenland halibut, the analyses should incorporate description of the spatial
distribution of the fisheries and the implications of local fisheries {(Subarea 1}
on the lecal stock components as well as on the total stock complex (Subareas
0+1l). (Canada may wish to give further guidelines).

d) For northern shrimp, the Scientific Council is requested to evaluate the possible
recruitment relationships between the stock components north and socuth of 71°N and
their implications on stocks and fisheries management, An attempt to quantify

discards of shrimp should again be made, and the implications en the stocks and
advice on catch levels inslde safe biologlcal limits should be analyzed.

As in the past, advice on status of stock and management options for shrimp at East
Greenland should also be provided in cooperation with ICES. The advice should also
concern the recent Greenland management policy at East Greenland with regard to the
setting of separate quotas for areas outside the main fishing area. The possible
effect on conservation of shrimp as a consequence of the ice coverage of the water
should be evaluated.

rhe Scientific Council shouled feel free to report on such other invertebrates and
finfish stocks in Subarea 1 and on such other scientifically-based management options .
for the above-mentioned Subarea 1 stocks as it feels applicable.

Jens Paulsen
Greenland Home Rule Authorities
Nuuk, Greenland
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ANNEX 4. TELEX FRCM EEC REGARDING PROVISIONAL AGENDA FOR JUNE 1989 MEETING

019-31475 NORTHWEST ATLANTIC FISHERLES ORGANISATION
NOVA SCOTIA, CANADA

ATTN. CAPT. J.C. ESTEVES CARDQSQ, EXECUTIVE SECRETARY

SUBJECT : MEETING OF THE NAFO SCIENTIFIC COUNCIL, JUNE 1989
= REQUESTED AGENDA ITEM

(ZN REPLY TO YOUR TELEX OF 29 MARCH 1989, THE COMMUNITY WISHES
THAT THE FOLLOWING ITEM RELATING TO SCIENTIFIC ADVICE BE
INCORPORATED IN THE AGENDA OF THE SCIENTIFIC COUNCIL FOR THE JUNE
MEETING.

THE COMMUNITY REQUESTS THAT THE SCIENTIFLC COUNCIL SHOULD PROVIDE
"GN ITS OWN INITIATIVE" IN ACCORDANCE WITH ARTICLE VI.ICD) OF THE
CONVENTION SCIENTIFIC ADVICE INSORPORATING A RANGE OF MANAGEMENT
OPTIONS ON THE COD 2J+#3KL STOCKS.

EXPLANATORY NOTE

THE FISHERIES COMMISSION HAS, FOR THE PAST FOUR YEARS, ANNUALLY
ADOPTED A REGULATORY MEASURE FOR THAT PART OF THE 2J+3KL {OD
STOCKS OCCURRING IN THE REGULATORY AREA NOTWITHSTANDING THE
ABSENCE OF SCIENTIFIC ADVICE OR RECOMMENDATION FROM THE
SCIENTIFIC COUNCIL FOR SUCH A MEASURE. AGAINST THIS BACKGROUND,
IT IS INCUMBENT ON THE SCIENTIFI¢ COUNCIL TO PROVIDE THE
ABOVEMENTIONED ADVICE ON THE STOCKS SO AS TO ENABLE THE FISHERIES
COMMISSION TO FULFIL ITS RESPONSIBILITIES FOR THE MANAGEMENT AND
CONSERVATION OF THE FISHERY RESOURCES IN THE REGULATORY AREA, IN
ACCORDANCE WITH ARTICLE XI OF THE CONVENTION, OGN THE BASIS OF
ADEQUATE SCIENTIFIC ADVICE.

THE COMMUNITY REQUESTS THAT THIS ITEM FOR INCLUSION ON THE AGENDA
OF THE SCIENTIFIC COUNCIL MEETING IN JUNE NEXT BE COMMUNICATED TO
THE CHAIRMAN OF THE SCIENTIFIC COUNCIL AND STACFIS AS WELL AS To
ALL CONTRAGCTING PARTIES.

E« GALLAGHER
DIRECTOR GENERAL
COMEUR

NNNN
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ANNEX 5. LETTER FROM CANADA REGARDING PROVISIONAL AGENDA FOR JUNE 1989 MEETING

J.C. Esteves Cardoso (Capt.) M 291989
Executive Secratary

Northwest Atlantic Fisheries Organization

P.O. Box 638

Dartmouth, Nova Scotia

B2Y 3Y9

Dear Sir:

Subject: Provisional Agenda of NAFO
Scientific Council Meeting - June 13889

1 refer to NAFO Circular Letter 8%/20 of April 7, -198% to
which was attached the provisional agenda for the June 198%
Scientific Council Meeting and which also included as Annex IV a
telex from Mr. E. Gallagher of the European Community.

Mr. Gallagher has requested that-the Scientific Council, at
its June meeting, provide scientific advice on the 2J3KL cod
stock "on its own initiative”, as it is permitted to do under
Article vI{1){(d) of the Convention. '

1 believe Mr. Gallagher's request should not be transmitted
to the Scientific Council, as it is inconsistent with the terms

of the Convention, which make clear that, in acting under Article
VI{1}{d)}, the Scientific Council must act on its own initiative
and not on the initiative of a member state. It is, of course,
open to any scientist who participates in the Scientific Council
to propose a Council initiative in accordance with Article vI(d),
and it would then e up to the Scientific Council to consider the
action it wished to take. ‘

Assuming the procedure is followed correctly, I would note
that Article VI{1){(d) requires the Council to consider whether
any initiative it considers taking is "reguired for the purposes
of the Commission”. In this respect the Council would wish to
nota that the guestion of what scientific information on the
2J3KL cod stock the Fisheries Commission requires for its
purposes was exhaustively discussed at the September 18588
meeting, The Fisheries Commission did not accept the EC's
proposal that a full scientific assessment be requested, and
decided instead to request the Scientific Council to provide -
other information. 1 believe it would be 1nappropriate for the
Scientific Council to disregard the Commission’s own decision on
what it requires, and what 1t does not reguire, for i1ts purposes.

I would bs grateful if copies of this letter could be
distributed to all Contracting Parties and to the Chairmen of the
Scientific Council and STACFIS.

Yours sincerely,

S ,

P. Meyboom
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AGENDA II. SCIENTIFIC COUNCIL ANNUAL MEETING - SEPTEMBER 1989

Opering {Chairman: J. S. Beckett)

1.
2.
3.

Appointment of rapporteur
Adoption of agenda
Plan of work

Fishery Science {STACFIS Chairman: H. Lassen)

1.

3.

Repart of Special Session on “Changes in Biomass, Production and Species
Composition of the Fish Populatiens in the Northwest Atlantic Over the Last 30
Years, and Their Possible Causes" (6-8 September 1989 with M. J. Fogarty as
Convener).

a) General theme

Fish populations in the Northwest Atlantic have undergone dramatic changes
during the last thirty years in response to environmental effects,

exploitatien and other anthropogenic factors. The primary objective of the
session Is to document c¢hanges in abundance, production and community
composition and to examine hypotheses regarding underlying mechanisms. The

principal focus will be on the northwestern Atlantic but comparative studies
from other regions will he welcome.

b} Specific topics

Coemmunity~level changs
Exploitation effects

The biotic environment

The physical environment

Cther anthropogenic effects
Indirect and secondary effects

Future Special Sessions

a) Workshop on silver hake, early 1990, on input data and analyses

b) Special Session in September 1990, on manpagement under uncertainties related
to bioclogy and assessments, with case studies on some North Atlantic
fisheries

c) Proposed theme for Special Session in September 1991

Other matters

Research Copordination (STACREC Chairman: A. Vazguez)

1.

2.

3.

Fishery statistics

al Acquisition of STATLANT 21A and 21B reports
b) Publication of statistical information

Separate Fishery Statisties for the Regulatory Area

Other matters

Publications (STACPUB Chairman: Sv. Aa. Horsted)

1.

2.

3.

Review ¢f Editorial Board
Invitational papers

Review of papers for possible Publicaticn

a) Review of respenses to proposals from past meetings
b) Papers from the September 1989 Special Session
<) Other contributicns

Other matters




VI.

VII.

VIII.

IX.

leg

Adoption of Reports

1. Provisional Report of Sclentific Council, June 1989
2. Committee Reports of present meeting

Review of Future Meeting Arrangements

1. Workshop on shrimp ageing, Cctober 18989

2. Workshop on silver hake, Early 1990

3.  June 1990 Meeting of the Sclentific Council

4, Special Session and Annual Meeting, September 19%0
5. June 1991 Meeting of Scientific Ceouncil

Nomination and Election of Cfficers for 1989-91

1. Seientific Council

2. Standing Committees (excluding STACFIS)

Other Business

Adjournment
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LIST OF RESEARCH AND SUMMARY DCCUMENTS, 1989

RESEARCH DOCUMENTS (SCR)

AUSTER, P. J., R. MALATESTA, and B. HASKELL. Bivalves as model organisms to
elucidate patterns of predation. (12 pages)

TIZ0L, R. Fishery and biological aspects of silver hake {Merluccius
bilinearis) in Div. 4W, 1986-87. (11 pages}

STEIN, M., and E. BUCH., Are subsurface ocean temperatures predictable at
Fylla Bank/West Greenland? (14 pages)

PETROV, V. N., and 5. V. CHECHENIN. Results from acoustic capelin surveys in
NAFO Div, 2KLNO in spring 1988, {6 pages)

BULATOVA, A. Yu., 5. A. KUZMIN, V. N. PETRCV, and 3. V. RATUSHNY. Assessment
of cod steck in the NAFO Subarea 3 based on the 1988 trawl-acoustic survey
data. (23 pages)

VASKOV, A. A., G. B. RUDNEVA, and I. A. OGANIN. Estimation of the stock
status and TAC for redfish in Div. 3M and 3LN for 1990. (23 pages)

KUZMIN, S. A. Estimation of witch stock in Div. 3LNO according to the data
on 1983-88 trawl surveys. (9 pages)

SAVVATIMSKY, P. I. Dynamics of roundnose grenadier catch in the Northwest
Atlantic. {11 pages)

ALBIKOVSKAYA, L. K., and 0. V. GERASIMOVA. Feeding and focod interrelations
between cod (Gadus morhua morhua L.) and beaked redfish (Sebastes mentella
T.) on Flemish Cap. (15 pages)

BOROVKOV, V. A., and I. I. TEVS5. Overview of oceanographic conditions off
the Northwest Atlantic in 1988. (16 pages)

BUNT, J. J. Results of a silver hake otclith exchange between Canada and the
USSR. (5 pages)

RIKHTER, V. A., and V. V. PETEROBSH. Cn the question of optimum numbers of
ageing the Scotian Shelf silver hake. (11 pages)

BECK, P. C., E. G, DAWE, and J. DREW. BAn update of the fishery for short-
finned squid (Illex illecebrosus) in the Newfoundland area during 1986-88
with descriptions of some bhiological characteristics and temperature trends.
{16 pages])

RIKHTER, V. A. Preliminary assessment of the Scotian Shelf silver hake stock
size {(Div. 4VWX) for 1988 and prospects for 1990. (11 pages)

RIKHTER, V. A. On the change of total and fishing mortality rate for older
silver hake age-groups in Div. 4VWX by fishing period. (4 pages)

RIKHTER, V. A., and V. F. TURCK. Distribution of silver hake, other fish
species and squid in 1988 on the Scotian Shelf Slopes from data obtained by
USSR observers. (17 pages)

FUONG, N. On rates of linear and weight growth of Scotian silver hake
(Merluccius bilinearis Mitch.). (13 pages)

SMEDSTAD, 0. M,, and S. TORHEIM. Norwegian investigations on shrimp
{(Pandalus borealis) in East Greenland waters in 1988. (12 pages)

SMEDSTAD, O. M. Preliminary report of a cruise with M/T "Hikey-II" to East
Greenland waters in September 1988. (11 pages)

PEDERSEN, S. A. Inshore scallop resources, Chlamys Islandica, in the Nuuk
Area West Greenland. (16 pages)
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NYGAARD, K. H., K. M. LESMANN, and H. HOVGARD. Young cod distribution and
abundance in West Greenland Inshore areas, 1988. {6 pages)

HOVGARD, H., and F. RIGET. An estimation of the size of the 1984 year-class
of cod off West Greenland from CPUE data in the trawl fisheries. (9 pages)

RIGET, F., and H. HOVGARD. Expected length distribution of cod in West
Greenland waters, 1989-91. (5 pages)

RIGET, F., and H. HOVGARD. Recaptures by year-class of cod in East
Greenland/Icelandic waters from tagging experiments at West Greenland. (7
pages)
RIGET, F., and J. BOJE. hn analysls of merlstic characters of Greenland
halibut ({(Reinhardtius hippoglossoides W.) 1in the WNorthwest Atlantic, {11
pages)

BOJE, J., F. RIGET, and V. SIMONSEN. An analysis of genetic differentiation
in Greenland hallbut (Reinhardtius hippoglosscoides W.) in the Northwest
Atlantic. (B pages)

BOJE, J., and F. RIGET. The fishery for Greenland halibut in Subarea 1. (8
pages}

PARSONS, D. G., and P. J. VEITCH. Observations on the new Canadian fishery
for shrimp (Pandalus borealis) in NAFO Division 0B in 1988. (11 pages)

PARSONS, D. G., and P. J. VEITCH. The Canadian fishery for northern shrimp
{Pandaius borealis) in Division 0A, 1988. {12 pages)

YATSU, A., and O. JPRGENSEN. West Greenland qroundfisﬁ biomasses estimated
from a stratified-random trawl survey in 1988. (7 pages)

YATSU, A., and O. JPRGENSEN. Distributien, abundance, size, age, gonad index
and stomach contents of Greenland halibut ({Reinhardtius hippoglessoides) off
West Greenland in September/Octecber 1988. (12 pages}

HOVGARD, E., F. RIGET, and H. LASSEN. Modelling cod migration from Greenland
to Iceland. (18 pages)

HOVGARD, H., H. TLTASSEN, XK. M. IKHMANN, X. NYGAARD, and F. RIGET.
Distribution and abundance of the inshore component of the West Greenland cod
stock in autumn 1988. {12 pages)

BAIRD, J. W., and C. A. BISHCP. Estimates of biomass and age compositicns
for that portion of the Division 2J+3KL cod stock beyond the Canadian 200-
mile fishery zone. (ll pages)

BAIRD, J. W., and C. A, BISHOP. The assessment of the cod stock in WAFQ Div.
3NO. (61 pages)

SKULADOTTIR, U. A review of the shrimp fishery, Pandalus borealis, in
Denmark Strait. (14 pages)

BRODIE, W. B., and W. R. BOWERING. An assessment update for the American

plaice stock in Divisions 3LNO. (62 pages)
LUND, H. Greenland fishery for shrimp (Pandalus borealis Kr.) in RNAFQ
Division 1A, (Greenland Management Areas NV1 and NV2) in 1988. (19 pages)

LEHMANN, K. Report on commercial trial fishery for shrimp at FEast Greenland
in 1987. (10 pages)

CARLSSON, D. M., and P. KANNEWORFF, Report on a stratified-randem trawl
survey for shrimp (Pandalus borealis) in NAFO Subareas 0+1 in July 1888. (16
pages)

PEDERSEN, S. A., and K. LEHMANN. By-catch of redfish and Greenland halibut
in the shrimp fishery off West Greenland, 1988. (12 pages)
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89/42 N161l9 BOJE, J., F. RIGET, and W. R. BOWERING. Results of the 1986, 1987 and 1989
Greenland-Canada Greenland halibut otolith exchange. {3 pages)

89/43 N1620 NAKASHIMA, B. S., and R. W. HARNUM. The inshore capelin fishery in NAFC Div.
3L in 1988. (12 pages)

89/44 Nl621 NAKASHIMA, B. 5. Capelin school surface area index for NAFO Div. 3L in 1988.
{6 pages}

89/45 N1622 JAVIER PAZ CANALEJO, F., F. JAVIER VAZQUEZ ALVAREZ, ANXO FERNANDEZ ARROYC, J.

MIGUEL CASAS SANCHEZ and ENRIQUE DE CARDENAS. The feeding of American plaice
(Hippoglossoides platesscides), redfish ({Sebastes marinus} and cod (Gadus
morhua) in the Flemlsh Cap during July, 1988, ({15 pages)

89/46 Nle2d WALSH, 8. J. The fish capture process of a groundfish survey trawl., (15
pages)

89/47 N1625 WALSH, S. J., C. COCPER, and W. HICKEY. Trouser trawl method of studying

" selectivity of American plaice: square vs diamond mesh codends. (13 pages)

846/48 N1E26 WALDRON, D. E., M. C. BOURBONNAIS, and M. A. SHOWELL. 5ize of the Scotian
Shelf silver hake population in 1988 with projectiocns to 1990. ({36 pages)

89/49 N1627 HCRSTED, Sv. Ra. Status of Subarea 1 cod and the fisheries. (20 pages)

89/50 N1628 SKOLADOTTIR, U. The Icelandic shrimp fishery (Pandalus borealis) in Denmark
Strait. (6 pages)

89/51 N1630 MESSTORFF, J., AND H. P. CORNUS, Survey biomass and abundance estimates for

redfish (Sebastes marinus and S, mentella)l off West Greenland (NAFQ Subarea
1), 1982-88, and off East Greenland (ICES Div. XIV.b}, 1980-88. {12 pages)

89/52 N1631 MILLER, D. 5., and J, &. CARSCADDEN. Biomass estimates from two
hydroacoustic surveys for capelin [(Mallotus villosus) in NAFO Divisions 3L
and 3N and observations of the Soviet fishery for capelin in Divisions 3NO.
(15 pages + addendum)

89/53 N1633 CARLSSQN, D. M., and P. KANNEWORFF. The shrimp fishery in NAFOQ Subarea 1 in
1988. ( 30 pages)

89/54 N1634 ATKINSON, D. B., and D. POWER. Redfish in NAFOQ Divisions 3LN. (26 pages)

89/55 N1635 ATKINSON, D. B., and D. POWER. An update on the status of roundnose
grenadier in NAFO Subareas 0+1 and 2+3. (26 pages)

89/56 N1636 POWER, DB., and D. B. ATKINSON. Status of redfish in NAFO Div. 3M. {12
pages)

89/57 N1637 STEIN, M. sScales of variability in West Greenland waters. (7 pages)

89/58 N1638 STEIN, M., and G. WEGNER. Recent observations on the deep waters off West
Greenland. {15 pages)

89/39 N1639 JOSSI, J. W., and D, E. SMITH. Continucus. plankton records: Massachusetts to
Cape Sable, Nova Scetia, and New York to the Gulf Stream,1988. (19 pages)

89/60 N164Q VAZQUEZ, A. Results from bottom-trawl survey of Flemish Cap in July 1988.
(15 pages)

89/61 N1é4l BOWERING, W. R., and W. B. BRODIE. An evaluation of the status of the
Greenland halibut resource in NAFC Subarea 2 and Divisions 3K and 3L. (20
pages)

89/62* Nle42 NOSKOV, A. 5. Peculiarities of recruitment to herring stocks in the
Northwest Atlantic as exemplified by the strong 1970 year-classes. (2 pages)

B89/63 N1643 STRQUT, G. A. Variation in the shelf water front position in 1988 frem

Georges Bank to Cape Hatteras. (9 pages)

89/64 N1l644 SANC, M. H., and €. P. FAIRFIELD, Anticyclonic warm-core Gulf Stream rings
off the northeastern United States during 1988. {19 pages)




89/65

89/66

89/67

89/68

89/69

89/70

89/71

g9/72%

89/73

B9/74*

89/75%

89/76¥

89/77=

89/78*

89/79%

89/80%

B9/81*

89/82%

89/83=

89/B84x

89/85*

89/86*

N1645

N1l64é6

Nle4?

N1648

N1649

N1650

N1651

N1653

N1654

N1655

¥1656

N1660

Nl6é6l

Nle62

N1é&63

N1664

N16&5

N1666

N16867

N1668

N1669

N1670

172

BENWAY, R. L. Water column thermal structure across the shelf and slope
southeast of Sandy Hook, New Jersey in 1988, (il pages)

KEELEY, J. R. Marine environmental data service report for 1988. {14 pages)

TRITES, R. W., and K. F. DRINKWATER. Overview of environmental conditions in
the Northwest Atlantiec in 1988. (25 pages)

BRODIE, W. B,, S. J. WALSH, and W. R. BOWERING. An assessment of the
yellowtail flounder stock in Div. 3LNO. ({37 pages)

HOVGARD, H. On the estimation on stock size and mortality of the Subarea 1
cod from swept-area estimates of abundance. (6 pages)

CARLSSON, D. M., .and P. KANNEWORFF. The commercial shrimp fishery in Denmark
Strait in 1988. (21 pages)

WALSH, S. J. Distribution of juvenile American plaice on the Grand Bank,
NAFQ Divisions 3LNC. (15 pages)

PAZ, J., and M. G. LARRARETA. Cod in Div. 3NO: year-class variations and
the abundance of other commercial fish. (9 pages)

REIMER, L. W., and P. ERNST. Results of parasitclogical investigations as an
index of stock delimitations concerning ocecurrences of Greenland halibut
(Reinhardtius hippoglossoides Walb.] in the Northwest Atlantic. {8 pages}

MESSIEH, S. N. Changes in the Gulf of St. Lawrence herring peopulations in
the past three decades. (47 pages)

GCMES, M. C., J. C. RICE, and R. HAEDRICH. Fish assemblages on the Grand
Bank -of Newfoundland. {32 pages)

MURAWSKI, S. A., and J. 5. IDOINE. Multispecies size composition: a
conservative property of exploited fishery systems? (127 pages)

GABRIEL, W. L. Persistence in northwestern demersal fish assemblages. (17
pages)

FOGARTY, M. J., R. K. MAYO, F. M. SERCHUK, and F. P. ALMEIDA. Trends in
aggregate fish biomass and production on Gecrges Bank. (23 pages}

BRODIE, W. Analysis of catches of American plaice, cod, and yellowtail
flounder from research vessel surveys on the Tall of the Grand Bank from 1971
to 1989. (24 pages)

WELLS, R., and J. W. BAIRD. Fish populatiens on the Flemish Cap. {40 pages)

WALDRON, D. E. Cannibalism in the Scotian Shelf silver hake population and

how it may influence population status. (37 pages)

PEZZACK, D. 8, Lobster (Hemarus americanus) abundance in the Canadian
Maritimes over the last 30 years, an example of extremes. (15 pages)
TROYANOVSKY, F. M. On nature of non-maturing redfish (Sebastes mentella

Travin) in the Northwest Atlantic. (3 pages}

BAIDALINOV, A. P. On the influence of long-term changes of environmental
factors on the state of some fish population stocks in the Northwest
Atlantic. ({16 pages)

SIGAEV, I. K. On possible causes of the Scotian silver hake abundance
fluctuations. {5 pages)

SEREBRYBKOV, V. P., A. K. CHUMAKOV, and I. TI. TEVS. Spawning stock,
population fecundity and year-class strength of Greenland halibut from the
Northwest Atlantic in 1969-1988. (13 pages)
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89/87* N1671 BOROVKOV, V. A., A. Yy, BULATOVA, A. K. CHUMAKOV, P. T. SAVVATIMSKY, andlI.
I. TEVS5. Bottom water effects on the distribution and density of bottom fish
in NAFG Subarea 3. (1t pages) .

89/88 N1674 BERTRAND, J., and R. NOE. Yield—per—fecruit of American plaice in Div. 3LNO.
{4 pages}

89/89 N1689 ANDERSSCN, B. J. Estimates of age, growth, and meortality of an Alaskan stock
of Pandalus borealis Kréyer. (22 pages)

89/90 N1690 BERGSTROM, B. I. Preliminary results on growth and age determination of
Pandalus borealis (Krdyer) in periodically enclosed fiord populations. (11
pages)

89/91  N1691  BOUTILLIER, J., D. A. FOURNIER, and J. R. SIBERT, An application of the
MULTIFAN method fer estimating growth parameters and age composition from
multiple length frequency samples to the pink shrimp (Pandalus jordani), (22
pages)

89/92 N1692 MOHN, R. K., and L. SAVARD. Length based population analysis of Sept-Iles

(Revised) shrimp (Gulf of St. Lawrence}. (12 pages)

89/93 N1693 PARSONS, D. G., and L. SAVARD. Some cbservations on modal analysis of shrimp
length frequency distributions. {6 pages)

89/94 N1694 SAVARD, L., D. G. PARSONS, and D. M. CARLSSON. Age and growth of northern
shrimp (Pandalus borealis) in Davis Strait (NAFQO SA 0+1). (14 pages)

B9/95 N1704 SCHICK, D.F. SCHICK, S. CLARK, P, DIQDATI, D. GROUT, and D. K. STEVENSON.
The Gulf of Maine northern shrimp stock: current research initiatives and
assessment. {18 pages)

89/95 N1698 SKULADOTTIR, U., G. S. BRAGASON, and V. HELGASON. The stock size of Pandalus

{Revised) borealis in Isafiaroardjdp, estimated by VPA and area swept. (18 pages)

89/97 N1695 $IMARD, Y., and L. SAVARD. A multivariate approach teo study the variability
and structure of length-freguency distributions: an example with the Gulf of
St. Lawrence northern shrimp population. (7 pages)

89/98 N1696 TERCEIROG, M., and J. 8. IDOTNE. A practical assessment of the performance of
Shepherd’s length composition analysis (SRLCA}: application to Gulf of Maine
northern shrimp (Pandalus borealis) survey data. {36 pages)
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Special Session Papers -~ September 6-8, 1989

SUMMARY DOCUMENTS (SCS)

MEYBOOM, P. Canadian request for scientific advice on management in 1990 of

certain stocks in Subareas 0 to 4, (1 page)

PAULSEN, J. Denmark (Greenland) request for scientific advice on management
of certain stocks in 1990. (2 pages)

GALLAGHER, E. EEC request for scientific advice on management of certain

stocks in 199G, (1 page]

BOYAR, H. C., and F. M. SERCHUK. United States research report for 1988.
{14 pages)

SCOTT, J. 5., L. W. COADY, G. M. HARE, and A. FRECHET. Canadian research
report, 1988. (24 pages)
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NAFQO SECRETARIAT. Tagging activities reported for the Neorthwest 3tlantic in
1988, {4 pages)

NAFO SECRETARIAT. Historical catches of selected species by stock area and
country for the pericd 1977-87. (38 pages)

CHUMAKOV, A, K., V. A. RIKHTER, and I, K. SIGAFV. USSR research report feor
1988. (23 pages)

PACTORKOWSKI, A. J. Polish research report, 1988. (12 pages)

NAFQ SECRETARIAT., List of biological sampling data for 1987, (49 pages)

NAFQ SECRETARIAT. Provisional index and list of titles of research and
summary documents for 1988. (20 pages)

NAFQ SECRETARIAT. Notes on statistical activities and publications since
June 1988. ({2 pages)

U0ZUMI, Y. Japanese research report for 1988. (3 pages)
PEDERSEN, 5. A. Denmark {(Greenland) research repcrt for 1988. (9 pages)
GODINHO, M. L. Portuguese research report for 1988. (12 pages)

VAZQUEZ A., and G. P. GANDARAS, Spanish research report for 1988. (10
pages)

NAFO, Provisional Report of Scientific Council, June 198% Meeting. (147
pages + corrigendum)

NAFO EXECUTIVE SECRETARY. Sections of the Convention relevant to reporting

statistics separately for waters within the Regulatory Area and for
Convention waters under Coastal State jurisdictlion. (2 pages)

ERNST, P,, and R. FEGGERS. German Democratic Republic research report for
1988. (16 pages)

NAFO. Report of Scientific Council, Annual Meeting, September 1989. (28
pages)

NAFC SECRETARIAT. Provisional nominal catches in the Nerthwest Atlantic,
1988. (44 pages)

PARSONS, D. G. Report of the Working Group on progress in age determinaticn
of Pandalus. (6 pages)
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LIST OF RECOMMENDATIONS IN 1989

PART A

Scientific Council Meeting, June 1989

SCIENTIFIC COUNCIL REPQRT

Cod in Division 3M (Pages 17 and 112)

With the data currently available, the appropriate target for Div. 3M cod cannot be evaluated, but it
was clear that any target should be much larger than the current spawning stock size. For this stock,
spawning biomass was defined as knife-edged at age 6 years, however, STACFIS recommended that
available maturity data be analyzed for the next assessment,

Flounders in Divisions 3L, 3N and 3¢ {(Pages 25 and 113)

STACFIS noted that there were considerable data avallable from fall surveys on the distribution of
juvenile American plaice and yellowtail flounder in Div. 3¥0, including the Regulatory Area. In order
to advise on management options such as closed areas or seasons to protect these nursery areas,
STACFIS recommended that a detailed analysis of these data be made, in conjunctiocn with informaticn on
distribution of flounders in the commercial fishery.

Rules of Procedure (Page 42)

Regarding the provisiocns of Subparagraph 3.c of Rule 2 of the Rules of Procedure, which specifies that
the Chairman should identify the Contracting Partles from which the Executive Secretary shall seek
authorization to cast-a vote of abstention, should that Contracting Party not otherwise be represented
at the meeting, the Council by adopting the resolution, recommended that in this regard the Executive
Secretary routinely approach Contracting Parties who do not regqularly send representatives for the
full pericd of the relevant meeting of the Scientific Council.

STACFIS REPORT

Cod in Divisions 3N and 30 {Page 57)

At the June 1988 meeting of STACFIS it was recommended that analyses be completed using alternate
methods to determine directed fishing effort for the Canadian fleet. Data were not made available to
complete that analysis for the current assessment, therefore STACFIS again recommends that the
analysis for the current assessment be completed, using the percentage cod catch of the total
groundfish on a more disaggregated basis than month, for the next assessment of this stock.

Silver Hake in Divisions 4V, 4W and 4X (Page 72)

STACFIS recommends that the marked differences found between Canadian and USSR length frequencies of
silver hake samples be Investigated. STACFIS emphasized its recommendation to continue the otolith
ageing exchange as cutlined under "Ageing Techniques and Validation Studies™ in this report.

Silver Hake in Divisions 4V, 4W and 4X (Page 76)

STACFIS notes that disagreements and doubbs persist about many of the input data and derived indices
and parameters and recommends that a workshop be held on silver hake stock assessment data and
analysis. This workshop should be convened early in 1990,

American Plaice in Divisions 3L, 3N and 30 (Page 81)

Although STACFIS felt that the short-term averages were likely to be representative of the fishery in
the near future, it was reluctant to accept the new Y/R analysis without a more detailed analysis of
changes in partial recruitment, mean weights, and age structure of the populaticn. Therefore STACFIS
recommends that the currently-used Y/R analysis for American plaice in Div. 3L, 3N and 30, which
indicates F,; to be 0.26 and F,,, to be 3.1, be maintained and that the necessary work be carried out
s¢ that an analysis of changes in Y/R can be evaluated in 1930.

Witch Flounder in Divisions 3N and 30 (page 87 re: Future Research)

STACFIS reiterates its recommendation that countries fishing the witch flounder steck in Div. 3NO
should collect catch and effort information as well as length and age data and present them to NAFO to
allow for a better evaluation of the status of this resource,
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Greenland Halibut in Subarea 2 and Divisions 3KL (Page 95)

STACFIS recommends that attempts at an analytical assessment of that portion of the Greenland halibut

stack covered by the fishery and the surveys in Subarea 2 and Div. 3K and 3L be considered for review
at the June 1980 meeting,

Greenland Halibut in Subarea 2 and Divisions 3KL (Page 96)

STACFIS recommends that consideration be given to the biclogical and practical implications of

combining Subareas 0, 1 and 2 and Divisions 3KL for stock assessment purposes when considering
Greenland halibut. )

Shrimp in Subareas 0 and 1 {(Page 107)

Since no selectivity studies were carried out during 1988, STACFIS recommends that selectivity
studies be conducted for shrimp in Davis Strait to determine optimal mesh size. Because data are
insufficient to answer questions about the existence of separate, self-sustaining stocks, STACPIS
recommends that gquantitative iInformation on both abiotic factors and stock features such as
temperature, egg mortality, frequency of berried females and survival rate of embryos be obtained in
order to evaluate the reproductive potential of shrimp in the different areas.

Shrimp Stock in Denmark Strait (Page 110)

It was agreed that other recommendations from the June 1988 Meeting (NAFO Sci. Coun. Rep., 1988, page
81), which were not dealt with, should be reiterated, STACFIS therefore recommends that:

i) the biolegical samples be obtained from all sectors of the shrimp fishery in Denmark Strait;
ii) research vessel surveys for shrimp in the Denmark Strait be continued and intensified.

In an attempt to increase the usefulness of CPUE data, STACFIS further recommends that all countries
include gear type and size (no. of meshes) In vessel logs.

Reports on the Otolith Exchanges {Page 114}

STACFIS recommends that the silver hake otolith exchange between Canada, Cuba and the USSR be
continued.

Review of Current Arrangements for Conducting Stock Assessment (Page 116)

It was recommended that the Scientifie Council at the Annual (September) Meeting should assign, at
least laboratories, 1if not named scientists, "designated experts™ to stocks for the purpose of
preparing preliminary assessments. The designated expert should then approach, pricr te the STACFIS
June Meeting, laboratories which may have relevant information and those laboratories should, at their
earliest cenvenience, supply the relevant information to the designated expert.

SUBCCOMMITTEE ON ENVIRONMENTAL RESEARCH REPORT

Cther Matters (Page 121 re: Envirenmental Changes)

The WNAFO Scientific Council had previously recommended that a 30-year base period (1951-80} for
anomalies be used where possible and, if not, to use a 20~ or 1D-year period. Often this was not
possible, or published means were available from sources that do not conform to the abeove
standards. This problem was discussed and the Subcommittee recommends that an investigation be
carried out to compare averages calculated over different base periods, Where authors had
sufficient data to caleculate means over those different periods, they should do so and calculate
their ancmalies relative to them.

STACREC REPORT

Fourteenth Session of CWP, February 1990 {Page 123)

The Committee considered the provisional agenda and proposed that NAFC be represented at the l4th
session by the Assistant Executive Secretary, the chairman of STACREC as well as one representative
from a Contracting Party. It was recommended that Cuba provide a representative to the CWP Meeting and
USSR be invited to provide a substitute if necessary.
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A handbook on fishery statistics definitions would be published shortly by FAC. STACREC agreed on Fhe
usefulness of this document and it was recommended that relevant sections of the FAO publication
should be reproduced by the NAFC Secretariat as S5CS5 documents.

Survey Design Procedures (Working Group Report) {(Page 128}

As this working group's mandate has now been achieved, STACREC recommended that all survey
documentation which were discussed by the Working Greup on Survey Design Procedures be made available
as an SCS document.

STACPUB REPCRT

Invitational Papers for the Journal (Page 132)

It was agreed by the Committee that such papers .be given special status depending upon volume and
content. In order tc encourage authors of invited papers it was recommended that they be informed of

the possibility of special status with the letter of invitation. The Chalrman and the Assistant
Executive Secretary should pursue this matter.

PART B

Scilentific Council Annual Meeting - September 1989

SCTENTIFIC COUNCIL REPCRT

Plenary Sessions (Page 137)

In order to advise on areal and seasonal concentrations of juvenile American plaice and yellowtail
flounder on the Grand Banks (Div. 3LNO}, the Scientific Council recommends that:

a) Member countries provide the Scientific Council with catch statistics for both landings and
discards broken down on as fine a scale as possible, preferably by unit areas no larger than
1° latitude and 1° longitude, summarized on a monthly basis.

b) Length sampling be enhanced for both nominal landings and discards, The sampling intensity
should be on the same scale as given above, 1.e. preferably by unit areas no larger than 1°
latitude and 1° longitude summarized on a monthly basis.

c) Surveys on juvenile flatfish be conducted on a seasonal basis for at least one year throughout
the entire stock area.

The Sclentific Council recognizes that the means of collecting these data would be determined on a
fleet basis. It is further recognized that to achieve a) and b) above would require increased
observer coverage by all countries concerned.

Plenary Sessions {Page 138}

The low biomass and predominance of very young cod on the Flemish Cap led to the adoption by NAFO in
1988 of a moratorium on fishing for cod in Div. 3M. 1In order to assess the effects of cod by-catches
in the redfish and flatfish fisheries, the Scientific Council reccmmends that:

1. statistics on discards of cod taken In the redfish and flatfish fisheries on the Flemish Cap
be reported to the Scientific Council, in addition to the normal reports of landings.

2. length sampling of cod, taken 1in the redfish and flatfish fisheries on the Flemish Cap, be

collected for the twe components separately. It is important that depth information accompany
each sample,

STACFIS REPORT

Speclial Session on Changes in Fish Populations (Page 143)

STACFIS recommended that more detailed analyses of the changes in {fish} growth and Its impeortance in

the productivity of these {marine fish community} systems be undertaken, as contained in the report of
the Special Session which follows.
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STACREC REPORT

Acguisition of STATLANT 21A and 21B Reports {Page 149)

STACREC reiterated the necessity of accurate statistical information for the Scientific Council
objectives. STACREC recommended that since the submission of statistical information was worsening,
the Scientific Council bring the matter to the attention of the Fisheries Commission.

Publication of Statistical Informaticn {page 149)

The Committee observed that the proposed publication date of September for the Statistical Bulletin
(No. 36) for 1986 as proposed at the June Meeting,was not realized. STACREC recognized the need to
obtain those necessary data and recommended that the publication should not be delayed any further and
every attempt be made to publish as soon as possible.
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