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Provisiﬂnal Report of Scientific Council

June 1989 Meeting
I. PLANERY SESSIONS

Chairman: J. S. Beckett ' Rapporteurs: Various

The Scientific Council met at the néw location ofrthe Secretariat at 192 Wyse Road,
Dagtmouth, Nova Scotia, Canada, on 7 June 1989, to consider the  various matters listed in its
provisional agenda. The meetiné was called to order at 1010 hr.

The Executive Committee met briefly priqr to the opening session of the Council, and the
provisional agenda (NAFé Circular Letter 89%/20} and work plan were reviewed.

Representatives attenéed §rom Canada, Denmark (Greenland),. Europe&n Economic Community
{EEC), Iceland and Japan, and observer frem USA. The NAFO Executive Secretary and AssisFant
Executive Secretary were {n attendance.

The Chairman welcomed everyone toc this June 7-21, 1989 Meeting of the Sqientific Council.
The Assistant Executive Secretary was appointed rapporteur, as w;s the wusual practice, but
functioned as the chief rapporteur in view of the contributions made to the report by various
representatives.

The Chairman brought to the attention of the Council members that the provisional agenda
contained Item II.4(e}, which was reguested by a Contracting Party (Appendix IV, Annex ﬁ}. that
£he Scientifie Council provides advice on Cod In Div. 2J+3KL: under Article Vf.l.d. of the
Convention, on its own init;ative. There was an expressed oppositiOn {Appendix IV, Annex 5) to
the inclusion of this agenda item because the Fisheries Commission had not requested this advice.
A view Qas also expressed that any data on this stock will be of scientific interest to the
Council.

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

The Chairman then set cut a plan of work, and drew the attention of the Councll meﬁbers
that nominations are required for the election of Séientific Council Officersf except for the
position- of STACFIS Chairman._which will take place on the final day of the meeting.

A decision was made that a first draft of the summary report should be made available if
possible the day after each Scientific Council sessien, so-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 Chairman of STACFIS. Following a request by one Contracting Party for details of



the vote, it was agreed that this information is 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 communicatien from Canada dated 29 May 1989 regarding this item (Appendix IV, Annex 5) had
been circulated by the Secretariat and made available to the Council members.

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

The Agenda Item X {OTHER MATTERS) was then addressed to conslder STACPUB membership.

A letter of resignation was received from 5. Kawahara (Japan). His contribution to the
work of STACPUB was recognized by the Ccuncil,

l Although oae nominatioﬁ, ését-of A. Fréchét (Canada) was received, the Chairman proposed

that the appointment to fill the vacancy be pestpened to the next session.  Meeting was adjourned

at 0930 hr.

The Council met briefly at 1400 hr on 9 June 1989 to consider STACPUB membership. The
Chairmaﬂ requested further nominations and comments from nominees.

L. Frechet informed the Councii that it was not practical for him to accept his nomlnation
at the present time.

P. Kanneworff [Denmark {Greentand)} was nominated and appointed to fill the vacancy.

The Chairman announced that the Council was likely to have a quoruﬁ by Monday (12 June)
afterncon and proposed thatlconsideration of the agenda be scheduled for Tuesday (13 June) 0900
hr. Drafts of the reports of the earlier Scientific Council sessions would also be reviewed at

that time. Meeting was adjourned at 1420 hr.

The Council reconvened at 0900 hr on 14 June 1989.

Representatives attended frem 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.

Discussion was resumed on Item II.4{e) noting that all other items on the agenda had
already been adopted.

The opposition to this agenda item was reiterated while special reference was made to the

history of the Fisheries Commission’s decision that only specific questlons regarding the Div.




2J+43KL cod stocks would be addressed to the Scientific Couneil. According to this view, only
those questions should be considered by the Scientific Council. However, it was pointed ocut that
the purpese of Article VI.l{d) was for the Scientific Counecil to act as an independent body and
independeritly consider any item for its scientific Interest, and tc present the information to
the Fisheries Commission, irrespective of the Fisherles Commission’s decision as to whgt they
might wish to do with it. '

b view was then expressed that it might be difficult to answer the Fisheries Commission’s
currentrquestion; with regard to the resource in the Regulatory Area without reference to the
full stock, and a_scientifically valuable compromise would be to consider a biological 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
Commission’s questions. For this purpose, a broad interpretation of the Fisheries Commission’s
questions (Agenda Item II.4(b)) would be a useful optlon for the Sclentific Council.

The Council declingd by majority vote the adoption of Agenda Item II.4(e) to undertake an
aSSessment‘cf the ceod Stcc# in Div. 2J+3KL as requested (Appendix IV, Annex 4).

fhe Council considered the alternative proposal that the assessment of the stock be
reviewed but that no maﬁagement advice be provided. It was noted by the Chairman that Article
VIi.l.d of the Convention and ﬁule 4.3 of the Rules of Procedure refer teo the provision of
scientific advice and that without un;nimous consent, which did not exist, there was therefore no
prbvision for adding this proposal to the Agenda. It was reccgnized, however, that should an
existing assessment be circulated as a SC Research Document or Working Papér, it could be
reviewed under.ﬂgenda Item II.8. In view of the sclentific interest in this stock, this approach
was encouraged bﬁt was refused on the grounds that three Canadlan reports (two CAFSAC documents
and an Independent Review of the State of the Northern Cod) were public documents and available
to participants.

During the discussion, the opinion was expressed that reviews of the biolegical
characteristics of different stocks ¢f the same épecies might be meore appropriately handled in
spécial fora such as symposia.

The Chairman then presented drafts of reports from meetings on the 7 and 8 June, for

consideration. These were adopted with some modifications. The meeting was adijourned at 1100

hr.

The Council reconvened at 1030 hr on 20 June 1989.
When reviewing the 4th draft of the report of the Scilentific Council =session of 14 June
1989, one representative, who was at that time prevented by the Chairman to express fully his

opinion, since the Chairman felt that he should not reiterate previous statements, was glven a .



new opportunity to question the Chairman’s decision about the reference to Article VI.l.d and
Rule 4.3 and more specifically on the need for unanimity to consider the formulaticn of an agenda
item, This representative stated that he was not convinced that the Article Vi.l.d or Rule 4.3
céuld prevent such actien but he thought that Article X.2 about decision pertaining to the
organization of the Scientific Council’s work should apply there. He fyrther suggested that if
the wording of the Rules of Procedure were unclear these should be amended in order to give more
freedom of initiative to the Scientific Council.

Further to the -discussion on 8 June, the Chairman then presented a draft resolution to
change the implementation of the Rules of Procedure with respect to the methed by which the
Executive Secretary should obtain proxy votes cof abstention.

The resclution stated below (see Section V, Rules of Procedure} was adopted by the

Council. The meeting was adjourned at 1100 hr.

The concluding session of the Scientific Council was convened at '1045 hr on 21 June 1989.
The draft of the repert from the Council meeting of 20 June was adopted. The Council theh
addressed the various agenda items that had not Dbeen considered to date and the meeting was

adjourned at 1500 hr.

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
Staﬁdinq Committee on Publications (STACPUB).

The lists of research {3CR) and summary {5CS) documents and the 1list of participants are
glven in Appendix 'V and VI. Brief summaries of the Commlttee reports and other matters

considered by the Council follew in Sectieons II and VIII.

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

1. General Fishery Trends

Provisional data for 1988 are incomplete. A complete tabulation -and summary will be
prepared at a later date, when these data are made available to the Secretariat.

2. Assessment of Finfish and Invertebrate Stocks

In adépting the report of STACFIS, the Councii noted that tuning methods to calibrate
terminal F had been discussed by STACFIS. The Council noted that the sclentific debate
over the numercus tuning methods remains very active, without any methocd being ldentified
as necessarily better than a number of others.

The Council noted that STACFIS had reviewed the status of certain stocks in Subareas 0 to

4, as requested by Canada, Denmark ({Greenland} and the Fisheries QOmmission, and had
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advised on catch levels corresponding tﬁ reference levels of various fishing mortality
according to the different requestsf Managemént 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 af Appendix I.

Response to Questions by the Fisherjes Commission

The Council agreed wiﬁh STACFIS'S suggestlion that the Scientific. Council advise the
Fishéries Commission that a more fruitful interaction would be prompted by framing
inquiries in the context of the problems which the Fisheries Commission wishes to resolve.
Very specific questicns, as contained in item 3 of the Commissien®s request for advice,
elicit very specific answers, which may well be misleading in relation to the-Commissicn’S
problems unless the;questions are accurately formulated. Mcre importantly, they do not
provide the Scientific Council adequate opportunity to bring forward advice relevant to
the Coﬁmission‘s problems which may be outside the scope of these specific questions:

The Council noted that in accordance with thg 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 decisioﬁ. to use these sheets in the Sclentific Council
repart, particularly for the purpese of presenting the assessments teo the Fisheries
Commissicn,

The Council concurred with the informétion provided by STACFIS in response to the specific
questions posed by the Fisheries Commission with respect to Cod in Div. 2J, 3K and 3L, Cod
in Div. 3M- and flounders in Div. 3L, 3N and 30, and these are " provided with'-their

respective Summary Sheets below.



Scurce of Information:

' SUMMARY SHEET - Cod in Subarea 1

Year

1982 1983 19814 1985 1986 1987 1988 1989 Max Min Mean
Recommended TAC Various options (see special comments)
Agreed TAC 62 62 68.5 28.3 12.5 12.5 53 S0 90 12.5 493
Actual landings 55 58 30 15 5 19 a8l ol 5 35
Sp. stock biomass 60 53 30 20 26 22 49
Recruitment {age 3) &7 11 12 4 15 500 100 20
Meah F 4, 0.62 1.1%6 0.93 0.55 0.27 0.40 0.64
Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stoék:

Forecast for 1989:

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

Stock estimate based on offshore trawl surveys (Fed. Rep. of Germany) and
Greenland ilnshore longline surveys. Adjustment by catchability.:’

Ostimated by SPA. The relative low fishing mertality in 1986 and 1987
caused by depleted stocks and restrictions cn the fisheries.

1987-89 as estimated from trawl surveys

young-fish survey (Greenland}.
89/69) .

{Fed. Rep. of Germany) and inshore
Values prior to 1987 from SPA (S5CR Dec.

After record low level in the mid-1980s stock has lncreased by recruitment
of the very abundant 1984 year class. This will be followed by a moderate
1985 vear-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,
0.252.

implying a F of

Cption Basis Predicted catch (1990) Predicted SSB (1.1.1991)
Fo,= 0.334 112 (000 tons) 263

Fgo = 0.252 28 285

Frax = 0.679 196 187

Recommendation: Exploitation of a level of F

Special Comments:

max O Setting TAC significantly above 100,000
tons annually reduces the increase in SSB considerable due to initial high
catches.

Since 1982, no specific TAC has been advised, but a number of management
options has been given. Low catch levels were advised for 1987 and 1588 to
let the 1984 year-class grow up before expleiting it. For the years 1982~
84 low catch levels were advised in order not 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 (NAFO SCR Doc. 89/05, 34)
The Scientific Council was requested to: continue to provide information, 1f available, on

the stock separation in Div., 2J+3JKL and the proportion of the biomass of the cod stock in

Div. 3L in the Regulatory Area and & projection 1f possible if the propertion likely to be

avajilabhle in the Regqulatory Area In future years, Information is also requested on the age

compositien of that portion of the stock eoccurring 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 (NAFC Sci. Coun. Rep. 1986, pages

_121-124). Information on genetic variation, migrations, meristics, infestation by

parasites, growth rates, ages and lengths at matqrity 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 thesejoverlap broadly in their distribﬁtions,
particularly in coastal areas in summer. Biochemical, parasitological and meristi; studies
all indicated close similarities among cod in Subarea 2 and Div. 3K, but these and also
the tagging studies indicated that éod in Div._3L were a more heterogeneous group. It was
also reported that{ clearly, some of the cod occurring in Div. 3L, particularly those
éccurring in aeep areas of eastern Div. 3L, weére similar £o those in more northern areas.
However, cod on the northern slopes of the Grand Bank, espécially in shallower water,
showed affinities with those of Div. 3NO. From the point of view of assessing Fhe stock in
Div. 2J+3KL, in spite of some evidence for genetic subdivisions, the ced of Div. 2J, 3K
and 3L were intermingled to a significant degree, espécially inshore during the feeding
season. It was noted that the pattern and degrée of intermingling may vary, depending on
enviroﬁmental conditions such as ice co;erage and water temperature.-No‘new informaticn on
this toplc is presently avallable and these conclusions remain unchanged. It was noted
that while the data on stock ;tructure of cod in Div. 2J ;nd Subarea 3 is considerable,
further analyses are continuing, for examplé,'the results of substantial taggiﬁg programs.
These ongeing analyses may prévide ingight as to whether smaller management units might be
ne more prone Lo mix;ﬁg af- fish with other management aréas, than ‘are the present

management unifs.

To update estimates cf the proportion of the biomass of cod in Div. 3L in the Regulatory
Area, results . from recent Canaaian RV surveys in Div. 3L conducted during spring and
autumn were added to previously analyzed data sets. The proﬁortion'of cod bicmass 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%)
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during autumn. Durinq winter, surveys conducted .by Canada .only in 1985 and 1986 suggested

that about 25% of the Div. 3L cod biomass occcurred in the Regulateory Area during that time

of year.

‘Results of .surveys :conducted by the USSR since 1977 dufing 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 indicate the
proportion of cod'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% (;verage 0.8%). The average
divisidnal.proporpion of ‘biomass derived from these surveys was about 40% for Div. 2J and
30% for each of Div. 3K .and 3L. With ‘the assumption that ‘the relative distributions among
divisiens .in .autumn is similar to that of other ‘times during the year, the previously
reported conclusion :that “the proportion of the entire Div. 2J+3KL cod blomass estimated
Lo oceur in the Regulatory .Area is less than 10% in winter and less than 5%, on average,

‘throughout 'the year" remains unchanged.

Results from both Canadian and Soviet surveys suggest nc annual trends in the proportion
of the Div. 3L cod biomass that occurs_in the Regulatery Area.and it may be reasonable, ta

assume that proportiéns'expected to -occur “be about the same as those observed,

Age compesitions derived from Canadian surveys conducted in Div. 3L during spring‘and
" autumn for 1986-88 and during ;inter for 1985-86 were examined. Results from spring and
autumn surveys, when only a small portion of the Div. 3L cod blomass pccurs'outside the
Canadian 200-mile zone, indicated that a proportionately larger number of younger-fish
cccurred in the Regulatory  Area than in the entire division. During winter, when the
‘maximum proportion of the Div. 3L biomass occurs in the Regulatorg Area, age compositions

for all of Div. 3L and that portion cutside 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 compositions alsc derived from
autumn surveys. The most abundant year-class in the 1988 surveys inp Div. 3L (spring and
autumn) and the whele of Div. 2J+3KL (autumn) was that of 1987 (age 6). In contrast the
most abundant year-classes in 1988 estimated in tﬁe Regulatory Area in Div. 3L were that

cf 1985 (age 3} for spring surveys and 1986 (age 2) for autumn surveys.




SUMMARY SHEET - Cod in Division 3M

Source of Information:

Year 1682 1983 1984 1985 1986 1987 1988 1989 Max". Min* Mean"
Recommended TAC* R 0 0 0 0 0 0. 0 0 0 0

{*000 tons)
Agreed TAC 12.4 12.4 13 13 13 13 0 Q 40 0 16
Actual landings® 13 10 13 14 15 8 1 33 1 16
Sp. stock biomass No estimates available
Recruitment (age ) No estimates available
Mean F No estimates available
* max, min and mean calculated since 1983.

*  max,

no recommended TAC feor 1982,

Catches:

min and mean calculated since 1977.

Catches rangéd 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 570 tens reported for 1988.

Data and Assessment:

Surveys conducted by the USSR since 1977 indicated that biomass and

abundance have declined steadily since the early-1980s.

Fishing Mortalicy:

Currently not known.

Recruitment:
be strong.
State of Stock: Stock

size cannot be preclsely determined,
survey results indicate that total

Some indications frem research vessels that the 1986 year-class may

but research vessel

stock biomass is declining and

spawning stock biomass is at a low level.

Forecast for 1990:

Option Basis

Predicted cateh (1990}

Predicted $SB (1.1.1991)

Foa=
Fpe =
F =

fax

Recommendation:

allow the stock to rebuild.

Special Comments:

The motétorium on fishing for cod on the Flemish Cap should contlnue to

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

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 also for
comments on the appropriateness of establishing a minimum target level for the spawning

blomass, 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-cateh 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 is pocssible that these by-catch rates will increase as the

biomass of cod in Div. 3M increases mainly from the growth of the relatively strong 1986

year-class.
No information has been provided on discarding.

The rétionale for establishing & target spawning biomass is to maintain a stock size that
will support a viable fishery without endangering the stock. It would assume that there is
some relationship between spawning stock and resultant levels of recruitment. There is
presently no documentation to indicate that a stock-recruit relationship exists fer 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 1960‘s but declined thereafter
and have remained at low levels., Poor recruitment has occurred when spawning stock was
large {e.g. 1984 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 this stock has been that no directed fishery
should be allowed, to protect the remaining spawning stock and to reduce the less in
yield-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 £ons-and the spawning
biomass (age &+) about 65,000 tons. Stock biomass subsequently declined to low levels by
the mid-1970s and havg remained low to the present. Sequential population analyses have
not been possible in recent years because of insufficlent data, however, blomass estimates

from research surveys have indicated that the stock was low. In 1986 the age 3+ biomass
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was estimated at 30,000-3%,000 tons with a spawning biomass at about 10,000 tons.

TACs for this stock from 1984 te 1987 were based en a management strategy of the Fisheries
Commission (NAFO FC Doc. 83/IX/4, reviséd), namely that "the TAC will not be increased
beyond 12,965 metric tons until the Scientific Council advises that the age 3+ mean
piomass has reached a level approximately equal to one-half the mean age 3+ equilibrium
biomass assoclated with fishing at F,,, and assuming long-term average recrulitment

levels". The estimate for one-half the mean age 3+ equilibrium biomass was estimated at

85,000 tons.

Target spawning biomass levels have not been included in past advice and data currently
available do not provide a basis for‘establishing 5 reference target level. Survey data in
1988 indicated that the current total biomass was in the range of lU,OOQ to 30,000 tons
with the age 3+ biomass much lower than this level, It is expected that this blomass will
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 indlecator 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 is clear that any target should be much larger
than the current spawning stock size. For this stock, spawning biomass is defined as
knife-edged at age b years, however, STACFIS recommends that available maturity data be

analyzed for the next assessment.
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SUMMARY SHEET = €Cod in Divisions 3N and 30

Scurce of Information:

Year 1982 1983 1§84 1985 1986 1987 1988 1989 Maxl Min' Mean!
Recommended TAC Same as agreed - - -

{* 000 tons) ' .
Agreed TAC 7t 17t 26 33 33 33 40 25 33 15 27
Actual landings 32 20 28 28 51 30 43 - s 15 33
Sp. stock blomass 97 101 105 108 116 119 97 96! 119 i8 79
Recruitment (age 3) 23 35 ¢ 51 47 1 10 33 - 51 10 30
Mean F : 0.25 0.20 0.24 0.30-, 0.30 0.27 0.36 - 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 eccurred during 1986 (51,000 tons) but were
lower in 1988 at 43,000 tons.

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

Fishing Mortallty: Fully recruited F ranged from .17 to .36 for the 1978-88 period, with the
estimate of 0.36 occurring in 1988.

Recruitment: The 1983 year-class at age 3 in 1986 estimated from ADAPT to be about 10 million
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 pericd.

State of Stock: . The mean 3+ bhiomass increased from 4%,000 tons in 1976 to 190,000 tons in
: 1986 and subsequently declined to .about 126,000 tons in 1988. The major
reason for the decline i1s the size of the weak 1983 and 1884 year-classes.

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

Option Basis Predicted catch (1990} Predicted SSB {1.1.1991)
Py, = 0.15 ) 18,600 106,600

Fge = 0.36 | 40,700 87,500

Fope = 0.25 ; 29, 600 97,000
Recommendation:

Special Comments:
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SUMMARY SHEET - Redfish in Subarea 1

Source of Information:

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

Recommended TAC No TAC
{000 tons)
Agreed TAC .
Actual landings 8 7 6 4 5 S 3 8 1 5
Sp. stock biomass . . .No estimates
Recruitment {age } No estimates
Mean F No estimates

! Provisional data,

Low catch due to closure of the cod fishery.

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

Data_and Assessment: Stratified-random bottom-trawl surveys since 1982,

Fishing Mortality: No estimates

Recruitment: No direct estimates but. biomass and abundance estimates of juvenile redfish from

surveys on nursery grounds.

State of Stock: Recent catches are only a small proportion of the cod in survey estimates
of that stock component overlapping with cod distributioen.

Forecast for 1990:

Option Basis _ Predicted catch {1390) Predicted SSB {1.1.1991)
Fﬂ.l -

Fas =

me =

Recommendation:

épecial Comment s: The removal of large amounts of juvenile redfish by the shrimp fishery may

adversely affect redfish recrultment.
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SUMMARY SHEET - Redfish in Division 3M
Source of Information:
Year 1982 1983 . 1984 1985 1986 1987 1988 1989 Masx Min Mean
Recommended TAC 20 20 20 20 20 20 20 20 20 20 20
(000 tons)
Agreed TAC 20 20 20 20 20 20 20 20 20 20 20
Actual landings 15 20 20 20 29 44 23 44 15 24

Sp. stock bicmass

Recruitment (age } Ne information available.

Mean F

Catches: Between 14,0300 tons and 44,000 tons since 1977. Have averaged 20,000 tons from

1983-835.

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 effort

to other fisheries.

Data and Assessment:

too short to enable calibration.
reflective of stock status.

Fishing Mortallty: No estimates available.

Recruitment: No estimates available.

State ¢f Stock: Not possible to evaluate due to

abundance.

large

Forecast for 1990:

Catch-at-age data available, but SPA is not possible because the series is
Catch rates show no trend but may not be
Research data show large fluctuation.

variability around indices of

Optibn Basis Predicted catch {1990)

Predicted $SB {(1.1.1991)

Foa=

Fgg = Information not available.

Fmax =

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

and 85,000 tons corresponding to reference F,, and F,, exploitation of the

1988 USSR survey biomass estimate.

Special Comments:.

Due to the longevity of redfish and relatively young age of the strong
early-1980s year-classes, their total potential yield will not sericusly be
affected by adopting toco low a TAC for 1990 should the survey results be
confirmed in the future.
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SUMMARY SHEET'T'iedfish-in Divisions 3LN -

1989

Source of Information: NAFC Scientifiec Council, June
Year 1982 18983 1984 1985 1996 1987 14988 1989 Max Min Mean
Recommended TAC 25 ¢ 25 25 25 25 | 25 25 25 25 25 25
{000 tons) Lt ) )
Agreed TAC 25 25 25 25 25 25 25 25 25 25 25
Actual landings 22 20 15 21 43 71 34 71 15 32
Sp. stock bicmass
Recrultment (age ) Information not availlable
Mean F
Catches: Prior to 1985, catches averaged about 20,000 tons. The increased landings in

recent years are related to increased effort in both divisions.

Data and Assessment:

Catch-at-age data available, but SPA is not poss;ble because the series’is
not yet long enough to enable calibratlon.

Catch rates in both divisicns

show no trend with time but this may not be indicative of steck status.
General production analyses are not possible because of the lack of trends

in these data.

Fishing Mortality: No estimate available.

Recruitment: No estimate avallable.

State of Stock: Not possible

te

evaluate except in very general terms.
recruitment from the early-1980s in Div,

‘Yield-per-recruit analyses done.

Is
3L.

sign of

IN but not Div. Research

survey results from the USSR suggest a decline in biomass of 50-70% from

1983 to 1988.

Forecast-for 19990:

Option Basis Predicted catch (1990)

Predicted SSB {1.1.1991)

Fou= Information not available

Fgg = Information not available

Frax = Information not available
Raecommendation: TAC for 1380 be 25,000 tons.

Special Comments:

General production

yiéld-per—recruit

the total
-survey all

analyses conducted in the past,
analyses examined this year, and reference exploitation of
trawling and acoustic blomass estimate from the 1988 USSR
Indicate a yield of about 25,000 tons (with the exceptlon of the F_,
estimate from the 1988 survey (38,000 tons)).



16

SUMMARY SHEET - Silver hake in Divisions 4VWX

Source ¢f Information:

Year 1982 1983 19824 1985 198¢ 1987 1988 1583 Max Min Mean
Recommended TAC 75 80 100 100 100 14ap 167 235 235 75 120
Agreed TAC 80 * 80 100 100 100 100 120 135 133 80 102
Actual landings 60 36 74 75 gy - 62! 74 83 36 58

3p. stock biomass

Recruitment (age )

Mean F

! Preliminary

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

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

Fishing Mortality: Unable to determine.

Recruitment: Recruitment prospects for the 1986 (juvenile RV survey)}, 1987 and 1988 (July RV
survey) year-classes are moderately good.

State of Stock: : Unable to determine due to lack of confidence in the results of
calibrations using abundance indices.

Forecast for 1990:

Option Basis Predicted catch (1990) Predicted s5B {1.1.,1991)

Recommendation:

Special Comments: Workshop on silver hake assessment data and analysis recommended as a
prerequisite Lo new assessments.
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SUMMARY SHEET - American plaice in Division 3M

source of Information:’

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

Recommended TAC 2 2 2 2 2 2 2 2 2 2 2
(*00C tons) . .

Agreed TAC | Same as recommended

Actual landings 1.1 1.9 1.3 1.7 3.8 5.6 2.8 5.6 -1.1 2.6

Sp. stock biomass

Recruitment {age ) NO INFORMATION
Mean F
Catches: Ranged 600 and 1%00 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 caused by a moratorium on cod fishing in
Div. 3M.

Data and Assessment: . No analytical asseasment. Commerclal data is scarce in most vyears.
Information from USSR surveys (1983-88) and EEC survey (1988} used to
evaluate stock status.

Fishing Mortality: No information
Recruitment: No infermaticn
State of Stock: Appears to be relatively stable around 10,000 t as measured by USSR -

surveys, and the 1988 EEC survey.

Forecast for 1989: 2,000 t TAC advised.

Cption Basis Predicted catech (1990} Predicted s58B (1.1.1991)
FO.!. -

Fpy = ‘ ' NO INFORMATION

E‘MK = .

Recommendation: 2,000 t approximates the F,, level.

Special Comments: Yield-per-recruit analysis used for American plaice in Div. 3LNO was

assumed for this Div. 3M stock.
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SUMMARY SHEET - American plaice ipn Divisions 3L, 3N and 30

Year 1982 1983 1984 1985 1986 1987 1988 1989 Max Min Mean
Recommended TAC 55 55 55 49 55 48 28 30.3 55 28 46.9

(000 tons} .
Agreed TAC 23 55 55 19 55 48 40° 30.3 53 30.3 48.4
Actual landings 51 39 ag 54 61 53 38 61 g 47.9
Sp. stock biomass{9+} 140 137 150 . 149 148 128 113 150 113 138
Recruitment 210 199 171 185 219 213 218’ 218 1711 201
Mean F(9+wtd) A0 .24 .28 .36 .40 .38 .31 .40 .28 .34

Effective TAC was 33,585 tons.

® GM, 1974-87

Catches:

Data and Assessment:

. Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1989:

{A)

Catches were highest in the late-1960s, with a peak of 94,000 tons in 1967.
Catches were relatively stable in the 1970s around 50,000 t. Decline in
1988 catch occurred throughout most fleets in the fishery.

Analytical assessment of catch at age using BAdaptive framework with
Canadian CPUE and RV survey data.

Weighted 9+4F increased from about 0.22 in 1977-80 to 0.35-0.40 in 1985-87,
then declined to about .31 in 1988.

Relatively stable, although the year classes of the early-1980s appear
slightly stronger than the preceding few.

Fully recruited (age 12+) populatien is at a low level, similar to that of
the mid-1970s. 8+ population was relatively stable from 1983-86, but
declined by about 12% in 1987 and 8% in 1988.

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

Opticn Basis

Predicted catch (19%Q) Predicted SSB (1.1.1991)

F,,= 0.26
Fgg = .50
F = NA'

24.9 152.3
44.4 134.5

Predicted catch (1990} ?redicted 85B (1.1.1991)

Fe.= 0.26
Fgg = .50
Foax = NA!

23.1 145
41.4 128

Recommendation:

Special Comments:

Not appropriate for this stock.

Fishing pattern and mean welghts observed in most recent years differ
somewhat from long-term means, and vyield-per-recruit analysis should
therefore be reviewed at the June 1990 Meeting.

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. 3LNO, the Scientific Council is reguested to: previde
advice on the impact of recent Iincreased catches of American plalce 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 concluded that the changes in catch distribution

are reducing the potential yield.

Survey results for juvenile yellowtatil flounder {fages 1-4) centlnue to support the

conclusion that nearly the entire nursery area is in the Regulatory Area of Div. 3N.

Historically age 14 on average {1968-87) contributes 2.3% (by number) to the commercial
cateh. 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 ﬁegﬁiaﬁdfﬁ Area.
Fish at 5 comprised.27.7% of catch numbers in the Regulatory Area. Age 5 fish comprised

2.8% in the Canadian zeone.

In 1988, Canada removed 19.5 million fish for a catch of 10;544 tons. In the Regulatory
Area 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 welght of yellowtail flounder in the Spanish catch was

about one-fourth of the weight of a yellowtail flounder in the Canadlan catch.

The 1984 and 1985 year-classes were predicted to 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 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, potentlal recruitment to the spawning stock

could be serlously jeopardized.

surveys for juvenile American plaice show that a. high proportion of young American plaice
are found in the Regulatory Area of Div. 3NO. Little information is 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. 3NO there has been z shift in the age composition of the catch towards yoﬁnger
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fish. In 1986-88, ages 8 and ycunger 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 appears to be relatively strong from the Canadian juvenile surveys.

However, in Div. 3N, most of this year-class is still‘found outside the.200-mile limit,
and has already shown up in commercial catches in the Regulatory Area. Its contributioﬁ to
the population (and fishery) in subsequent years will depend on the level of the fishery
in the Regulatory Area on this year-class in 1989-91. The potential exists for a
substantial reduction in yield-per-recruit if catches ofvthis year-class are high in 1989-

91.

The populdtion size of the stock is currenﬁly as low as 1£ 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 beneflts in vield-per-recruit, there
should be a benefit in allowing & higher proportion of the recruiting year-classes to

enter the spawning stock,

STACFIS noted that there are considerable data av;ilable frem 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 optioné such as clesed areas or
seasons to protect these nursery areas, STACFIS recommends that a detailed analysis of
these data be made,ﬁin conjunction with infbrmaEion on distribution of flounders in the

commercial fishery.

STACFIS notes that mést of the reported fisﬁing‘activity by Contracting Parties ;n the
Regulatory Area is by EEC {Spain and Portugal) and that mest of the juvenile American
plaice and yellowtail flounder appear to be in this area. STACFIS therefore noted th;t
information on the location of fishing effort on flounders in the Regulatory Area, on as

fine a scale as possible, should be made avallable to facllitate this analysis.'
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SUMMARY SHEET - Witch Flounder in Div. 3N and 30

Source of Information:

Year 1982 1983 1584 1985 1986 1987 1988 1989 Max Min Mean

Recommended TAC 5. s 5 5 5 5 5 5 5 5 5
(000 tons)

Agreed TAC 5 5 S 5 5 5 5 5 5 5 5

Actual landings 4 ] 3 9 9 8 6 3 9 .6

Sp. stock biomass
Recruitment (age )
Mean F

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

Data and Assessment: Canadian catch rates in Div. 30 have declined since 1985 to level in 1988
near the lowest seen (19%72) although based on few data. USSR survey
biomass estimates were highly variable.

Fishing Mortality: Unknown
Recruitment : Unknown
State of Stock: Stock size cannot be firmly established, however, it is likely to be

declining in recent years.

Forecast for 1990: Data insufficient te firmly advise any change in TAC.

Opticn Basis . . Predicted catch {1990) Predicted SSB {1.1.1991}
Foo=

B

max =

Recommendation:

Special -Comments:




Source of Information:

22

SUMMARY SHEET - Yellowtail flounder in Div, 3L, 3N and 30

Year

1982 1983 1984 1385 1986 1987 1988 1983 Max  Min Mean

Recommended TAC
(*000 tons)

Agreed TAC
Actual landings

Sp. stock biomass
Recruitment {age

Mean F

23 19 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 19889:

Peaked in 1972 at 39,000 tons, declined rapidly, and stabilized at 10-
15,000 tons for most of 1970s and early-1980s. Were about double the TAC
in 1985-86 as effort increased in the Regulatory Area in Div. 3N,

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

Unkhown

1984 and 1985 year-classes are stronger than the three preceeding, 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
Canadian surveys. Success of filshery in 1990-91 will 1likely depend on
strength of 1984 and 1985 year-classes.

5,000 tons TAC advised for entire stock.

Option Basis Predicted catch {1990} Predicted 55B (1.1.1991)
Fou =

Fyp = NO INFORMATION AVAILABLE

Frax =

Recommendation: 5,000 t TAC advised for 1990

Special Comments:

The Regulatory Area in Div. 3N contalns 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 1n
conjunction with the response to American plaice in Div. 3L, 3N and 30 (see
pages 19 and 20).
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SUMMARY SHEET - Greenland Halibut in Subarea 0+1

Source of Infermation:

NAFQO Scientific Council, June 1989

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

Recommended TAC 25 125 25 25 25 25 25 25 25 25 25
(000 tons}

Agreed TAC

Actual landings 5 4 7 ] 9 10 12 4 12 8

Sp. stock biomass
Recruitment (age )

Mean ©

Information not available

Catches: Most of the cateh has been taken in the inshore fishery. The increased landings
are mainly associated with the fishery expanding northward.

Data and Assessment:

Fishing Mortality:

Recruitment:
State of Stock:

Forecast for 1990:

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

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

Option Basis

Predicted catch (1990) Predicted S$SB (1.1.1991})

FD.l =
Fgg =
F =

max

Recommendation:

Special Comments;

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

Research results from a stock identification study.
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SUMMARY SHEET - Greenland Halibut in SA 2 and Divisions 3K and 3L

Source of Information:

Yéar 1982 1983 1984 1985 1986 . 1987 1988 1989 Max  Min Mean
Recommended TAC . 55 55 55 75 100 . 100 100 100 100 55 75
{* 000 tons) : . ' ,
Agreed TAC , 55 85 55 75 100 100 100 180 100 55 75
Actual larndings 26 28 25 - 19 16 27 18 16 28 23

Sp. stock bicmass

Recruitment [(age )

Mean F

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

Data and Assessment: No analytical assessment due to incohplete survey coverage,

Fishing Mortality: Unknown

Recruitment: The 1984-86 year-classes appear to ke relatively good with the 1985 year-class
apparently strong. Only the 1984 year-class will likely contribute significantly
to the 1990 fishery. ’

‘State of Stock: ' Stock blomass estimated in 1987 and 1988 to be about half that estimated in
) 1984 on which the TAC of 100,000 tons was recommended for 1%86.

Forecast for 1990: A TAC of 50,000 tons would approximate fishing at Fy ;.

Option Basis . ' ‘ Predicted catch (1990Q) ’ Predicted SSB- (1.1.1991)
Fﬂ.l |

Fyg = o N/A

Fmax =

Recommendation: STACFIS recommends attempts at an analytical assessment of that peortlon of

the stock covered by the fishery and the surveys be con51dered for review
'at the June 1890 MeetLing. :

STACFIS further recommends that consideration be given to the bilological

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

Special Comments:




Source of Information:
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SUMMARY SHEET - Roundnose grenadier in SA 0+1

Year-

1982 1983 1984

1985 1986 1987 - 1988 1989 Max Min Mean

Recommended TAC 8 8 8 8 8 8 8 8 8 8 8
{000 tons)

Agreed TAC 8 8 8 8 8 B 8 8 8 8 8

Actual landings 0.09 90.07 0.05 0.06 0.09 0.32 0.12 0.32 0.05 0.11

Sp. stock biomass
Recruitment {age )

Mean F

NC INFORMATION AVAILABLE
NO INFORMATION AVAILABLE
NO INFORMATION AVAILABLE

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1990:

Since about 1980,

landings have been only as by-catch in the Greenland
Halibut fishery. :

No catch-at-age data available and no catch and effort data available for
the recent period. Assessment 1s not possible at present.

No estimate available.

No estimate available.

Not possible to evaluate. Research surveys by Japan and Greenland In 1987
and 1988 resulted in biomass estimates about 45,000 tons.

Option Basis

Predicted catch (1990) Predicted S$SB (1.1.1991)

Foa=
(1]

max

INFCRMATION NOT AVAILABLE
INFORMATION NOT AVAILABLE
INFOCRMATION NOT AVAILABLE

Recommendation:

Special Comments:

TAC for 1990 remain at 8,000 tons.
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SUMMARY SHEET - Roundnose grenadler in SsA 2+3

NAFQ Scientifie¢ Council, June 1989

Year 1982 1983 1984 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 i1 11
Actual landings 4 4 4 5 1 8 [ 8 4 6

5p. stock biomass
Recruitment (age

Mean F

NO INFORMATION AVAILABLE
NO INFORMATION AVAILABLE

© NO INFORMATION® AVAILABLE -

Catches:

Data and Assessment:

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1990:

Catches have been below 10,000 tons since 1978.
somewhat in recent years.

Landings increased

No catch-at-age.data avajlable. Catch and effort data do not suggest any
trends in catch rates in recent years, General production analysis is not
possible because of positive slopes between catch rate and effort.

No estimates available.

No estimates available.

Not possible to evaluate, Catch rates have been stable in recent years
with catches averaging about 6,000 tons.

Option Basis

Predicted catch (1990) Predicted SS5B (1.1.1991)

F,, = INFORMATION NOT AVAILABLE
58 = INFORMATTION NOT AVAILABLE
Frax = INFORMATION NOT AVAILABLE
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

Source of Information:

Year - 1982 1983 1984 1985 1986 1987 1588 1989 Max Min Mean
Recommended TAC 5-6 5-6 5-6 5-6 5-6 5-6 5-6 5-6

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

Sp. stock biomass

Recruitment {age ) Information not available
Mean F
Catches: Catches are composed of two species. 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 is carried out.

Fishing Mortality:

Recruitment:

State of Stock:

Forecast for 1590:

Option Basis Predicted catch (1990) Predicted 55B {1.1.1991)

Foo=
Faﬂ

Reccommendation:

Special Comments:
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SUMMARY SHEET - Capelin in Division 3L

Scurce of Information:

Year 1982 1983 1984 1985 1986 1987 1988 1989 Max Min Mean
Recommended TAC 60 38 60 130 283 90 335 335 38 143
Agreed TAC 30 30 26 26 55 25 45 456 55 25 35
Actual landings 27 25 33 25 48 19 54 54 19 33

S5p. sto¢k blomass?

{000 tons)

RecruitTent’ {age 2) 31.0 20.0 73.2 73.2 63.7 87.8 380.4 380.4 20.0 104.2
{ 10%)

Mean F Not avallable

F

Spawning stock biomass not measured. These are projected from acoustic estimates.
Recruitment at age 2 in the year shown. Recriuitment 1982-85 are 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.

Fishing Mortality:

Projecticns from acoustic survey estimates of year-class abundance.

Not estimated but very low. Recommended TACs based on exploitation rate of

10%. <Catches are much lower than recommended TAC in recent years.

Recruitment: Estimated from acoustic surveys.

State of Stock:

Forecast for 1990:

Highest biomass in 1980s due to two consecutive strong year-classes (1986
and 1987). ’

High spawning biomass predicted because of strong 1986 and 1987 year-
classes.

Option Basis

Predicted catch (1990} Predicted SSB (1.1.1991)

Recommendation:

Special Comments:

An exploitation rate of 10% of mature biomass would result in a TAC of
©4C, 000 tons for 1990.

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

Source cf Information:

Year 1982 1983 1984 1985 " 1986 1987 1988 1989 Max Min Mean
Recommended TAC - o0 0 0 10 10 28 28 0 &
(*000C tons) '
Agreed TAC 0 0 0 0 0. 10 15 28 28 0 7
Actual landings 0 0 0 + 0 1 6 6 0 1
$p. stock biomass® 416 244 85 169 522 227 544 544. 85 316
Recruitment (age } No estimates
Mean F No estimates

! -In some years these are averages of USSR and Canadian sﬁrveys and in other years, only

Canadlian estimates are available.
No STACFIS advice.

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

Data and Assessment: Acoustic surveys of the spawnlng stock.

Fishing Mortality: Nc infermation.

Recruitment: No direct estimates of recruitment but patterns of year-class strength appear to

be similar to Div. 3L stock.

State of Stock: Mean stock size 1961-88 is about 300,000 tons. USSR acoustic surveys
during 1975-77 indicated mean biomass of 912,000 tons.

Forecast for 1990: 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 SSB (1.1.1991)
Foo=

8y

max =
Recommendation: An expleitation rate of 10% of the mature biomass would indicate a catch of

30,000 tons in 1990.

Speclal Comments:
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SUMMARY SHEET - Squid in Subareas 3 and 4

Scurce of Information:

Year 1982 1983 1984 1985 1986 1987 1988 1989 Max Min Mean
Recommended 150 150 150 150 i50 150 150 150 150 150 150
Agreed TAC 15¢ 150 150 156 - 150 150 150 150
Actual landings : 13 + 1 1. + 2! 1t - 13 + 3

Sp. stock biomass ]
Recruitment (age ) Not known

Mean F

! Provisienal data.

Catches: " Peaked in 1978 at 162,000 tons and have declined to less than 2,000 tons since
1982, By-catch fishery.

Data and Assessment: Only commercial fishery data available for recent years.

Fishing Mortality: Not known.

Recruitment: Not known.

State of Stock: Dependent on one year-class only, lew stock level in recent years.

Forecast for 1990:

Cption Basis Predicted catch (1990) . Predicted S5B (1.1.1991)

Fo, =

=

FBI

=
[ H

Recommendation:

Special Comments:.
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SUMMARY SHEET - Shrimp in Subarea 0+1

NAFC Scilentiflc Council, 1889,

Year

1982 1983 1984 1985 1986 1987 1588 1989 Maxl Min' Mean'

Recommended TAC
(r00C tens)

Effective TAC!

Actual landings?

Sp. stock biomass
Recruitment (age )

Mean F

29.5 29.5 29.5 36 36 36 36 - 36 29.5 33.2

34.8 34.¢6 34.9 42.1 42.1 40.1 40.1 45.3 45.3 34.6 39.3
44.3 46,8 43.4 54.0 63.1 67.1 65.0 - 67.1 43.4 54.8

Not known

1

TACs for offshore fishery in Subarea 0 and 1 (scuth 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 1,000 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, 1986, 1987
and 1988 respectively.

Catches: " Catches increased to about 50,000 tons in 1976, decreased to about 35,000 tons in
1978 and 1979 and increased again to about 65,000 tons in 1986 to 1988.

Data and Assessment:

Fishing Mortality:

General biological data and fishery data. No analytical assessment.

Not known.

Recruitment: Not known.

State of Stock:

Forecast for 1990:

Not Xnown.

Data insufficient te provide a forecast,

Option Basis Predicted catch (1990) Predicted S5B {1.1.1991)
Fo,= 0.15

Fgg = 0.36 Not known

Frax = 0.25

Recommendation:

Special Comments:

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

tons} in the offshore grounds in Subarea 1 south of 71°N and the adjacent
parts of Subarea 0.
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SUMMARY SHEET - Shrimp Stock in Denmark Strait

Source of Information: NAFO Scientific Council, 1989,

Year 1882 1983 1984 1985 1986 1987 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 8,725% 9,025°7 9,025 4,500 6,720
Actual landings 4,902 4,175 6,731 8,110 10,964 12,178 12,5449 - 12,549 4,175 8,515
Sp. stcck bicmass
Recruitment {age ) Not known -

Mean F

' On Greenland side of midline only.

* Yot including Greenland fishery north of 66°307N.

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

Data and Assessment: General biolegical data and fishery data. No analytical assessment.

Fishing Mortality: Not known.
Recruitment: Not known.
State of Stock: Biomass estimate of about 50,000 tons in 1988. No évident influence of

fishery on mean size of dominant female component.

Forecast for 1980: No prediction.

Option Basis Predicted c¢atch (1990) Predicted SSB {1.1.1991)
Fap =

Fop = Not known

Fmax =

Recommendation: TAC of 10,000 tons advlised for a few years as precautionary measure.

Special Comments:
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The management policy at East Greenland of separate guotas for the areas outside the main

fishing area.

From a biological viewpoint, there are no immediate concerns over exploratory fishing for
shrimp in éntirely new areas except that the effects on the redfish stocks should be
menitored. However, expioratory effort should be well separated by distance or d;pth from
the supposedAarea of distribution of the traditionally exploited stock. After reviewing in
detall the distribution of fishing effert in the area and the results of the 1988 research
survey, it was agreed that the coordinates providedlat the June 19%88 meeting should be

revised to reflect more accurately the area of distribution. Therefore, any new

explerateory effert should ke 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 ceast to 30°W, and on

the east by a2 line between &3°N 30°W and 68°N 23° {(Flg. 1), to avoid the possibility of

additienal fishing pressure on the stock.

68°

GREENLAND

Bjargtangar

B4~

g2k

C. Tardenskjold ﬁ

Pr. Chr. Sound

S | )

40° 35°

Fig. 1. Shrimp fishing grounds in Denmark Strait estimated area of stock
distribution. .
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The possible effect on conservation of shrimp as a consequence of the lce coverage of the

water.

STACFIS agreed that it is difficult to determine the implications of ice coverage on
conservation of shrimp, If shrimp are by some mechanism dénsely concentrated near the ice
edge, then higher removals could be obtained at higher catch rates. On the other hand ice
coverage might provide some protection for such concentratlons if it restricted fishing in
the area at the time. The collecticn 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 lce coverage and the pﬁssible influence of ice on shrimp distributioen.

However, if ice cover does not affect total removal then the stock will be unaffected.

Environmental Research

The Council noted that the Environmental Subcommittee had met on June 13 and that M. Stein
had been elected Chairman for a 2-year term, effective September 1988. The Subcommittee
had received a report on the World Ocean Climate Experiment from the Directo;rof the
Internaticnal Planning Office for WOCE, and reports on a wide range of environmental
activities and results., The full report of the Subcommittee is given in Annex 1 of the
STACFIS Report (Appendix 1).

Ageing Technigues

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

Gear and Selectivity

The Council received from S3TACFIS, reports on comparison between selectivity of square
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

a) Review of current arrangements for conducting stock assessment
The Council agreed with STACFIS, that the current arrangements for conducting
stock assessments and the nmeeting facilities and computing arrangements at the new

NAFC Headquarters were satisfactory, and neoted that there was considerable usage




b)

c)

d)

e)
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of the Secretariat computers.

Special session in September 1989

The Council noted that 13 papers have been submitted to date and that STACFIS
hoped additional centributions may be forthcoming for the September, 198% Special
Session on "Changes in Biomass, Production and Species Compositicn of the Fish
Populations in the Northwest.Atlantic over the Last 30 Yeari, and Thelr Possible

Causes" with M. Forgarty (USA) as convener.

Special session in September, 1990

As agreed at the September 1988 meeting of the Scientific Council, the Chairman of -
STACFIS had approached possible candidates to convene the Special Session in
September 1990. The Council welcomed the news that J. Sheppard {Lowestoft, U.K.)
had agreed to be the convener.

Workshop on Age Determination of Shrimp

The Council was pleased to note that 10 papers had been anncunced so far and that
a dozen scientists had indicated their interest in participating in the workshop
te be convened by U. Skuladottir ({Iceland). The sesslons will be chaired by D.
Parsons ({(Canada).

Special session in September 1991

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

Workshop on Silver hake

The Council endorsed the STACFIS recommendation for a workshop to be convened
early in 199C, to consider assessment data and analyses. It was noted that the
workshop may result in a request of a special meeting of the Scientific Council

before the silver hake fishery begins in 1990.

ITI. RESEARCH COCRDINATION {See STACREC report, App. II)

Fishery Statistics

a)

k)

The Ccuncil noted with concern that the timeliness of the submission of STATLANT
21A and 21B statistical data réports is getting worse rather than better. This
means that the most recent catch and -effort data are often not available for stock
asgessment. This alsc means the severe delay of ﬁhe publication of the Statistical
Bulletin and the availability o¢f confirmed data for use as required by the
scientists. ‘

The Council endorsed the recommendation that NAFO be represented at the 14th

Session of the Coordinated Working Party on FPishery Statistics (Miami, February
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1990} by the Chairperson 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 ({’52¢' and *5Zu’), even though they
are not formally described as such in the Annex to the Conventicn. The data are
already being reguested separately in the STATLANT reports. The Couneil agreed
that statistical publications should reflect this with footnotes to indicate that
the sum ¢f the two daté sets are compatible with historical data for Subdivision
52e. The Council also agreed both to a refinement of the NAFQ map to more
accurately reflect the status of 5Zc and 5Zu, and to 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 are produced by domestic authorities.

The Council discussed the more general question 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 statlstics

be reported separately in this manner for Divisions 3LNO.

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

Biological sampling

The Council took note that similar to the situation at the June 1988 meeting, the data
from Canada (Gulf) wére not available.

Biological surveys

The Council was presented with the complilation of biological surveys carried ocut in 1988
and of those planned for 1989 and early 1950 and noted the lack of information from Canada
(Gulf).

Review of initiatives with respect to the Annual Scientific Program

The Council has little to report on the Fisheries Commission's request for a review of
initiatives taken under the Annual Scientific Program. The information on statistiecal
reporting and sampling coverage that was reported in 1988 remains valid. A research cruise
on the Flemish Cap was carried out by the EEC in 1988, and thils is expected to bhe

repeated. The most significant element of any review of the databases is, however, the
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deterioration in the timeliness of submission of data and the Councl]l reiterates its
concern about this and urges Contracting Partles to give special attention to reporting
procedures. .

Other matters

The Council took note of STACREC's discussion of thé preparation of the List of Fishing

Vessels for 198% and of reports of tagging activities.

.IV. PUBLICATIONS (see STACPUB report, App. III)

- Review. of Scientific Publications

The Council was informed that Volume B of the Journal was published in December 1988, and
that Velumes 9(1) and 9(2) are expected tc be issued in summer, 1989 and by December 1989
respectively.

In addition, Studies No. 13 will be issued in late summer 1989.

Promotion and Distribution of Scientlfic Publicatlons

The Council agreed to maintain two series of scientific publications, Journal and Studles.
While the Journal would be maintained as a high stanQard'scientific journal with refereed
submissions, it was felt that papers for Studles should be handled quickly with attention
to editorial presentation only. Further analyses of data should not be required unless the
author (s) wish to de 8o of their éwn accord. In this way, 1ssues could be produced
reasonably quickly which cguld highlight special papers considered during the Scientific
Council’s pr&ceedings.

Editorial Matters

The Council was iﬁformed that the arrangements estaplished last year for editing
submissions for the Journal (see NAFO Sci, Coun. Rep., 1987, page 100 and 102} are
functioning satisfactorily.

It was noted that Dr. Colebrook has resligned as Assoclate Editor for Vertebrae Fisheries
Biology. Appointment of a new Asscociate Editor will be eonsidered at the September 1989
Meeting of the Scientific Council.

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

The Council endorsed STACPUB'Q view that invitational papers be given a special status

depending on the volume and content,
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The Council noted the fruitful discussions with three of the Journal’s Assoclate Editors
in attempting te develop guidelines to overcome problems of maintaining consistent
criteria for judging and editing papers,

Papers for Possible Publication

The response of authors to invitations to upgrade Reséarch Documents feor publication 36
far is relatively low for 1988. However, the positive response for papers nominated in
1987 is high av 73%.

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

Microfiche Projects

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

The Executive Secretary was regquested to make whatever progress 1is possible with
micrefiching NAFC documents, should oppeortunities arise with annual budgets. However, the
decision was confirmed that a specific sum should not be reguested in the publications
budget for this item until the ICNAF microfiche project breaks even.

Other Matters

The Council expressed its appreciation to Dr. Colebrock for his work as Associate Editor.

V. RULES OF PRGCEDURE
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
shortcomings. Regarding the provisions of Subpara 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 authorizatien to cast a vote of abstention should
that Centracting Party not otherwise be represented at the meeting. The Council bf
adopting the resclution, recommends 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. CCLLABORATICN WITH CTHER ORGANIZATIONS

Consideration of NAFQ Participating in ICES Working Group on Seals

The Chairman informed the Council that he had written teo ICES for more detalls on the

Working Group’s activities and the modalities of referrals for advice, but had not
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received a response. It was noted that interest in this Working Group remains strong,

should the uncertainties in modalities and subject matter be resclved.

Fourteenth Session of CWP, February 1980

The Council noted that the ad ho¢ interagency consultation held in October 1988 reviewed
developments since éhe last CWP meeting and drew up a provisional agenda for the 14th
Session of (WP to be héld in Florida, during 5-9 February 19%90.  The Couﬁcil endorsed the

STACREC proposal and recommendatlon for NAFO representation at that meeting.

VII. FUTURE SCIENTIFIC MEETINGS

Annual Meeting and Special Session in September 1589

The Council will meet iﬁ coﬁjuﬁction with the Annual Meeting of QAFO in Brussels, Belgium
during 11-15 September, 1989. The meeting will be preceded on 6-8 Sep;ember, 1989 by the
Special Session on "Changes in Blomass, Prodﬁction and Specles Compositien of the Fish
Populations in the Nerthwest Atléntic over the Last 30 Yea;s; and Their Possible Causes”.
The Council noted that only 3 of 15 papers sc far submitted were from European countries.
Since this meeting wili be held in Brussels, the Council expressed hope‘there would be
good attendance of scientists from Europeaﬁ Communities, along ‘with additional
contributions.

Scientific Meeting in June 1990

The Council reviewed its earlier tentative dates of the June 1990 meeting when the Councii
will meet together with its Standing Committees and Subcommittee during 6-20 June 1990.
This meeting will Qeal‘with reqﬁests for scientific advice on fisherles management and
.with ofher fishery Felated research and statistical activities.

Special Session and Annual Meeting in September 1930

The Council recoagnized that the 5cientific.Codncil Meeting in conjunction with NAFO Annual
Meeting is scheduled for 10-14 September 1330, and reaffirmed its earlier tentative
decision that a special session be held. then.  The dates for the session will be
determined at the September 1989 Meeting of the Sclentific Council. The S5ession on
"Manageﬁent Under Uncertainties Related ;o Bioldgy and Assessments, With Case Studies on
Some North Atlantic Fisheries" will be convened by J. Sheppard.

Workshop en Age Determination of Shrimp

The Council noted arrangements for the meeting in Reykjavik, Iceland have progressed well.
The Council hopes that a reasonable review of the state of the art of agelng and

assessments would be achieved at the workshop,
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Workshop on Silver Hake

The Council noted that a workshop on Silver hake is planned for‘early 1990. The meeting is
to address the disagreements and doubts which.persist about many of the input data and
analyses. The Council agreed that should the workshop recommended by STACFIS résqlve the
questions related to the variabllity in the data, the Sclentific Council would be in a

position to assess the stock early in 1990, if a special meeting would be called for that

purpcse.

VIII. .NCMINATION QF OFFICERS

Cfficers for 1989-91

At the opening session the Chairman appointed Sv. Aa. Horsted to solicit the 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 198B-September 1990
period. Mr. Horsted reported that although some progress was made, it would be perhaps
appropriate to postpone the election of officers until the September 1989 Meeting. The
view was expressed that a postponement would provide adeguate time for representatives to
develep firm proposals, recognizing that the usual practice of the Counclil was to nominate
one candidate per office. The Chairman expressed his preference that the Scientific
Council officers should continue the practice of holding office for only one term. It was
also brought to the attention of the Cecuncil th;t there was no lopger a quorum .at this
meeting, thus precluding the possibility of an electlon by vote.

Nevertheless, B. Jones (EEC] was nominated for the office of Chairman of Sclentific
Councll, with a specific request that the nomination be recorded in the meeting report in
order that the candidate could prepare to attend the September 1989 Meeting.

The Council agreed that further discussion on the election of officers be postponed to the

September 1989 Meeting of the Scientific éouncil.

IX. ADJOURNMENT

The Chairman thanked .the chalrpeople for thelr hard woark, and the other participants for

their contributiens, and'then pald special attention to the contribution of the Secretariat to

the work of the Council.
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APPENDIX 1. REPQRT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS)

Chairman: H. Lassen Rapporteurs: Various
1. OPENING

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

Varicus scientists assisted in the initial preparation of draft reports that were
considered by the Committee (Sections I-III and V-VIII}. The repert of the Subcommittee on
Environmental Research (Chairman: M. 5tein) is summarized in Section IV and given in detail in
Annex 1 below. ’ ' :

1. General Review of Catches and Fishing Activity in 1988

Provisional data for 1988 are incomplete. A complete tabulation and summary of fishing
trends will be prepared at a later date, when these data are made available to the
Secretariat. In the meanwhile, data availlable at the June 1988 Meeting (NAFO Sci. Coun.
Rep., 1988, page 19) are reproduced in Table 1 for reference.

Table 1. Provisional nominal catches (000 tons) by subarea for 1986 and 1987, (+ indicates less than

500 tons.)
SA 0 SA 1 SA 2 54 3 SA &4 SA 5 SA b Total
Species : 1986 1987 1986 1987 1986 1987 1986 1987 1966 1987 1986 1987 1986 1987 1986 1987
Atlantic cod - + 7 19 . 25 58 373 303 - 210 173 36 39 + + 652 592
Haddock - - - - - - 13 9 33 18 9 3 - + 54 35
atlantic redfishes - - 5 1 3 112 133 47 57 3 2 - - 171 196
Silver hake - - - - - - 1 + 83 62 14 12 4 4 102 78
Red hake - - - - - - + + + 1 2 2 + + 2 3
Pollock - - - - - 7 6 &3 44 27 24 + + 77 74
American plaice - - + + + + 72 64 13 15 5 4 + + 90 83
Witeh flounder - - - -~ - -+ 1 15 13 5 6 5 3 + + 24 23
- o] Yellowtail flounder - - - - - - 23 17 I2 8 & + o+ 32 15
o0 Greenland halibut + g to 8 15 7 14 7 1t - - - - 31 50
m Other flounders - - + + + + 3 4 10 8 15 14 -8 10 a7 36
-— Roundnose grenadier + - + + + 1 7 B + - - - - - 7 9
White hake - - - - + - 6 10 12 15 6 6 + + 24 31
E Wolffishes - - 2 2 + + 2 2 2 1 1 1 - - 6 6
o Other proundfish - - 4 3 + + 1 2 5 6 10 16 5 6 25 33
: Atlantic herring - - + - + + 5 20 173 221 3z 40 + 4+ 210 281
Atlantic mackerel - - - - + + 12 10 14 14 7 [ 28 32 61 60
2 Atlantic menhaden - - - - - - - - - 17 15 215 302 232 317
0 Other pelagics - - - - - - 1 1 1 1 6 6 7 8 15 16
© Capelin - - 1 + 10 29 69 32 4 1 - - - - B4 62
}_ Other finfish - - 1 1 1 2 24 33 13 9 - 9 22 22 70 76
Squids - - - - - - + 1 + 4+ 9 5 14 17 2423
Clams ’ - - + - - - - - L) 15 51 49 335 325 391 389
Scallops - - - + + 2 1 16 16 80 103 28 68 126 188
Other molluscs - - - - + - + + 3 3 19 26 81 53 103 32
Shrimp 3 2 60 71 2 3 - + 10 12 5 5 1 + 79 93
Crabs - - - + + 8 6 34 21 1 3 50 34 94 64
Lobsters - - - - - - 1 1 36 35 19 19 4 2 58 57
Orlier invertebrates - - - - - - - - + + 1 1 + 1 1 2
Total 3 2 89 107 50 112 764 690 781 767 397 422 800 884 2882 2984
2. Review of Relevant Recommendations from the 1988 Meeting

The Chairman noted that the Secretariat in NAFO Clrcular Letters 89/08 and 89/20 provided
a list of recommendations from 1988 (Appendix VII this report). Those pertinent to
STACFIS were addressed under the corresponding agenda items.
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Tuning Methods to Calibrate Terminal Fs

In response to the Scientific Council recommendation in September 1988 (NAFC Sci. Coun.

Rep.,

1988, pages 108-114), the Committee consldered two oral presentations on this

subject.

a)

b)

Introduction

Estimation of stock size and fishing mortalities from catch-at-age data require
additicnal information on stock sizes over time. Such additional information is
in most cases obtained from CPUE data series from either research vessels or from
commercial fleets. Crne way fer a formal Iintegration of these time series with
catch-at-age data inte 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 SPA on catch-at-age data provides stock sizes and fishing mortalities. These
estimates depend on stock numbers in the terminal year and natural mortality.
From the SPA stock sizes, it i1s 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 criterion for tuning. This criterion is chosen because it is well studied
and objective. The model formulation specifies a set of relationships between
input SPA parameters, i.e. population numbers-at-age in the terminal year, and one
or more observed indices of population abundance. This requires the simultaneous
estimation 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
or CPUE wvs fishable biomass), the estimation of age-by-age calibration
coefficients 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 wvariability. However, when more than one index 1s 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 observed pattern over time) if the tuning is successful.

ADAPT is largely a rationalization of several methods used in the past for tuning
SPA. ADAPT represents a unified apprecach which is more open to vetting and
performance analysis than many methods which have been used previously. A more
detailed description of ADAPT can be found in CAFSAC Research Document 88/29% by
Gavaris.

Review of New Format of Report

STACFIS ncted 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 aof the Scientific Council.

II. ASSESSMENTS

Cad in Subarea 1 (S5CR Doc. B9/21, 22, 23, 24, 30, 32, 33, 49, 69; sC5 89/02, 14)

a)

Introduction

The fishery for cod in Subarea 1 is partly an offshore fishery carried out by
large trawlers, and partly a coastal and fjord fishery, in which the main part of
the landings usually is taken by pound nets.
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iDuring the 1955-68 period, 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 of 33,000 tons in 1976, after a
number of years of recruitment failure. Recruitment of the very abundant 1873
year-class in 1976-77 resulted in increased catches up to 1979, During 1980-83,
catches fluctuated between 33,000 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 statistics. 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 19853 1386 1987 1948 1989

Trawlers 57 16 14 29 42 20 1 1 & 41!

Other vessels - 42 38 39 27 21 13 8 6 13t 20t

Total (000 tons) 96! 54! 53 S6 58 33 15 7 19* 61t

TAC {000 tons) -? 204 50 62 62 68 28.3 12,5 12.5 53 90
CBUE (tons/hr) 2,38 1.24 3.26 2,21 1.36 0.99 0.7 - 1,68 2,86

Provisional data,

Est imates used for assessments,

Catches limited to Greenland fishery and to by-catches,
Quota for offshore flshery conly.

1
2
3
L]
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 authorities.

The nominal catch in 1988 was about 61,000 tons, i.e. more 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 em). In 1988, this program covered 80% of the
landings from those vessels. The remaining part was breken 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 welght 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 year, 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 lengliners were covered by few samples only.

Trawl catches in the first quarter from Div. lF weére 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 (80-90%}, but in Div. 1C, 1D, 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 1984 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 Doc. 89/49, Tables 6.2.1 and 6.2.2). In terms of catch
by weight, the year-class accounted for about 86% of the landings.
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Ameng 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 1%79-85% period, mean weight~at-age decreased,
but increased again in 1986 and 1987, only to decrease in 1988. Overall
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 on the basis of the swept-area and a catchability factor
of 1 are given in Table 3. See Section d for a digcussion of these

estimates and SCR Doc. 89/4% for details orn the surveys.

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

Mean Welght

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% 59,362 t 26.5% 1.67
1984 24,945 ¥ 39,7% 16,104 + 39.1% 1.55
1985 31,860 * 60.1% 52,466 T 33.3% 0.61
1986 76,220 F 30.8% 134,716 * 31.8% 0.57
1987 464,286 + 47.0% 582,868 ¥ 42.6% 0.80
1988 547,566 + 47.0% 563,601 T 42.3% 0.97

From 1982-1984, the survey results reveal a drastic decline in cod biomass
and abundance which was observed not 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 to 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 previous year.

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

Japanese Groundfish Survey 1n waters deeper than 400 m and a Greenland
shrimp survey in Div. 1ABC both confirmed that in the offshere area
negligible amounts of cod occur cutside the area covered by the Federal
Republic of Germany survey.

Greenland conducted a longline survey off West Greenland, in COctober-
November 1987 and 1988 (SCR Dog¢. B9/33). The survey was carried out in
inshore and offshore areas of NAFO Div. 1C, 1D, and 1lE.

The results of the 1988 survey showed high consistency with the 1987
survey. Based on these {wo years results, STACFIS considers that the
offshore survey stock estimates from the trawl survey should be raised by a
factor of 1.28 te account for the stock component 1n the non-covered
coastal and inshore area.

During July 1988, Greenland carried out gillnet survey on young cod in
three inshore areas of West Greenland (5CR Doc, 89/21).

buring the survey, a total of 1,979 cod was caught. Catches were dominated
by 4- and 3-year-old cod, i.e. the 1984 and 1985 year-classes.
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Based on this survey, the 1986 year-class is estimated to be about 5% of
the 1984 year-class. One-year-old cod were virtually not found. Year-class
1987 is thus judged to be 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 fairly 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 cod is best described as a cne-way migraticn from West Greenland,
through the East Greenland fishing area, with the migrants spending some
time there.

Estimation of Parameters

Comparison 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 1987 trawl survey, the 1984 year-class was estimated to be 800 millien
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 NAFO Sci, Coun. Rep., 1987, page 24).

5till 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 January
1989. This value is 2.08 times less than that found by the November 1988 surveys
{589 millien including inshore survey).

The most recent strong year-class before 1984 is that of 1973. The size of that
year-class is estimated by VPA. Comparisons of commercial CPUE figures 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. 89/22).

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

suggest that the survey overestimates abundance of age 5+ fish by a factor of
about 2 (SCR Dec. 89/69).

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

Assessment Results

i) Intréduction

In previous 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 method resulted in high wvariation
between years in the resultant estimates of emigration rate.

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

ii) Recruitment prospects

1985 vear-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 is slightly below last year's estimate, the
survey confirmed that the year-class is above the average in recent years.

A mean fiqure of 20%, equal to 100 million at age 3 has been used in the
projections.

1986 year-class, From the inshore young cod survey as well as from the
trawl survey, the size of the 1986 year-class is estimated to be low, in
the range of 1-5% of the 1984 year-class. However, in both surveys, this
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year-class showed up in highest densities in the northernmost areas, and
some proportion of this year-class is probably net 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. Thé 1987 year-class showed up Ln only low densitles in
both the young c¢od survey and the trawl survey, and it is, therefore,
considered to be small. 20 million fish at age 3 has been used in the
projections,

1988 _year-class. No O-group cod were found in the Icelandic O-group survey
off East Greenland in August 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 1s, 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
also been used.

Prognoses

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

Year- Stock slze ('000} Partial Mean Welght Percent

Age class 1 Jan 198% M Recrultment {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 15

6 * 1983 2,208 0.25 1 2,00 48

) i6982 344 0.25 1 2.75 B3

8 1681 3 0.25 1 3.50 96

9 1979 338 0.25 1 3.94 99
10+ <1379 8529 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 coefficient of 0.1 to take discard into account as most fish of
this year-class were below the minimum landing size in 1988.

The natural mortallty of the 3- and 4-year-old fish is estimated toc 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 0.0% has been added
to these M-~values.

The fishing pattern, i.e. the relative Fs, 1s that used in 19%86 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 te account
for the expected fisheries {n 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, especlally of the very weak year-
classes of 1982 and 1983, was very limited, and mean weight-at-age data for
older fish have, therefore, been taken from the 1984 fisheries (S5CR Doc.
85/63) when size-at-age was similar to the present situation. As spawning
potential is dependent on size of fish the percent mature fish by age is
likewise taken from that year.

These parameters 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 15, however, not very clearly defined.

Catch Projections

All projections are carried out assuming the catch in 1989 to be 90,000 tons, the
TAC set by Greenland: This catch corresponds to a fishing mortality of Fy, = 0.252.
Total biomass (age 3+4) 1is given as average population blomass 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 S8B at the beginning of 1991
for a range of fishing mortallties is given in Fig. 2.
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Three management opticns were selected to cover the range of the fishing mortality
between 0.252 (the F generated by the 1989 fishery by a cateh of 90,00C tons) and
0.679 (F,,). In addition, three management options with fixed annual catches were
calculated: 320,000 (TAC of 1989), 112,000 tons and 196,000 tons, the latter two

corresponding to the catches which would be taken in 1990 if fishing at F,, and
Fraxr respectively. ' I

Furthermore, following the request by Denmark (Greenland), the three fixed-catch
options mentioned above have also been carried ocut subject to the constraint that
F should not be allowed to exceed 0.60 in any given year. '

All projections are carried forward to include catches in 1993 and S$SB at the
beginning of 1994 (Table 4}.

Table 4. <Cod in Subarea 1. Projections of average annual age 3+ bilomass (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 teons).

atable catch level -

Stable fishing mortality Stable catch level but F never above 0.6
Year Parameter F(29) FO.Y Fmax TAC=90 TAC=112 TAC-196 TAC=90 TAC~112 TAC=196
1989 B(3+} 398
558 k!
Fi6-9) 0.252
Catch 90
1934 Bi3+) 364 351 304 363 351 305 363 351 314
55B 190 1%0 1%0 130 190 190 180 190 190
F{6-9) 0.252 0.334 ¢.679 | 0.25% 0.3 0.679 0.259 0.334 0.6
Catch BE 112 196 30 112 196 30 112 179
1931 B{3+) 320 . 287 183 310 215 127 311 27§ 202
S5SB . 285 263 187 283 262 187 283 263 202
F{&-9) - 0.252 4.33 0.679 0,304 0.431 B{Ad+)<TAC 0.304 0.431 0.6
Catch 71 9l 114 20 112 90 112 112
1992 B(2+) 266 ‘222 i1 236 17 226 182 129
S5B 275 233 118 25% 212 T 259 212 138
F(6-9) 0.252 0.334 0.679 ¢.407 0.692 0.407 0.6 0.%
Catch %} 69 65 30 112 a0 101 68
1993 B(3+) . 2086 163 70 143 60 149 114 83
558 212 166 62 171 106 171 117 77
F{6-3) 0.252 0.334 C.679 0.696 B{2+)<TAC 0.6 0.6 0.6
Catch 18 49 3sg 90 Bl 57 41
1994 SSB 170 125 36 59 98 68 17

The projections show that applying a fishing mortality ceoefficient of F = Fy, or
below that or a fixed annual maximum catch (TAC} ef less than 100,000 tons leads
to a substantial increase in spawning stock biomass by the early-1990s to levels
near 300,000 tons. Expleoitation at a level of F_, or setting TAC significantly
above 100,000 tons annually reduce the increase in SS5B 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 1990

In the offshore area the 1984 and 1985 year-classes have been restricted
largely to the scuthern part of West Greenland ({south of £4°30') and this
distribution pattern is expected also in 1989 and 1990. Some seasonal
changes in the distribution shcould be expected with a relatively more
northern distribution in summer and fall and more southernly in winter-
spring. '

The insheore component of these year-classes 1s expected to be more evenly
distributed between Div. 1B and 1F than the cffshore stock component.

ii) Expected size distribution of ced in 1988-91

The 1984 year-class has shown a lower growth than predicted last year (SCR
Doc. 89/23} and the expected length distribution has been revised downward.
The expected length distribution during 1989%-%1 is shown in Fig. 3.

Puring 1989, the majority of the catch will be in the 40-55 cm size group
and only a small propertion, mainly of the 1985 year-class, should be below




Percent

49

00 T T T T T T T T T T T T T
-0} o -
' Cod >55 cm
60l -
40l N

Cod 40-55 cm TN e |
20 : e
Cod <40 cm
0 T T “l—---I____T_---.I_—--I---_-T T 1 T= T
1889 19390 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 100:18. Solid
lines by number, broken lines by welight.

the minimum landing size. From late-1989/early-1990 cod above 55 cm 1is
expected te account for more than 50% of the catch by welght (SCR Doc.
89/23).

Cod in Division 3M {SCR Doc. 89/05, 60; SCS Doc. B9/08, 15, 16)

a) Introduction

i}

Description of fishery

With a moratorium on 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.

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 this period resulted
in a reduction in the TAC to 13,000 tons in 1980. The TAC remained at this
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):
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1979 1980 1981 1982 1983 1984 1985 1986 1987 1985 1989

TAC 40 13 12.7 12.4' 12.4* 13 13 13 13 0 0
Catch 30 10 14 13 10 13 14 15% g* 1!

Excludes expected catches by Spain
:

Provisional data.

Input data

i) Commercial fishery data

Length frequencies were availabie only from EEC-Portugal - for gillnet
(June}, longline (May - experimental fishing) and otter trawl (December)
fisheries. 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 peried 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. Por the 1983-88 period abundance declined.
from 65.5 million to 26.7 million fish and during 1984-88 biomass declined
from 31,100 to 10,5300 tons. Acoustic estimates of cod biomass in the water
column above the survey trawl were available for 1987 and 1988 and amounted
to an additicpal 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 compositions from surveys conducted by both the EEC and the USSR during
1988 were virtually identical with cod aged 2 and 3 years comprising
approximately 90% of the catch. Of these two age-groups the 1986 year-class
{age 2) was most abundant.

Estimation of parameters

Analytical assessaments for this stock have not been conducted since 1979 because
of perceived inadequacles in the commercial fishery database (NAFO Sci. Coun.
Rep., 1986, page 51). This situation remazins unchanged for the current assessment.
The average age 3+ blomass was in the range of 30,000-35,000 tons in 1978-80 (NAFO
Se¢i. Coun. Rep., 1984, page 41) in contrast to about 200,000 tans in the 1960-65
period. Research vessel surveys indicated that the age 1+ minimum-trawlable
biomass for 1988 was in the range of 10,000 to 30,000 tons.

Cateh projections

Catch projections at the standard reference levels cannot be provided because the
status of the stock in 1988 was not preclsely 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 blomass is currently at a low level.

To protect the remaining spawning stock and to allow recent year-classes to
contribute towards the most rapid rebullding of the biomass from its present low
level, STACFIS advises that the moratorium on fishing should continue. STACFIS
also notes that the year-classes which dominated the survey catches in 1988 {the
1985-86 year-classes) will not contribute substantially te the spawning stock
biomass until the 1991-93 period.
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Cod in Divisions 3N and 30 (SCR Doc. 89/5, 35; SCS5 Doc. 89/15, 16}

a) Introduction

i} Description of Fishery

Nominal catches of cod from this stock declined from a peak of about
227,000 tons in 1967 te a low of about 15,000 tens 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 obtained in Div. 3N and
was taken mainly by Canada (19,701 tons), EEC-Spain (15,889 tons) and EEC-
Portugal {3,927 tans). Canadian catches are taken mainly by otter trawl and
have been approximately 18,000 tons since 1984, Spanish c¢atches, 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,

240 T T T T T T T 1-8

2001 415
[ S
180 J12 L
[}
—_ @
@ =)
c @
g A
= [
§ 1204 {09 >
= =
z | 5
2 £
o
80k +406 £
-
@
i

0L -0.3

0 L 1 L L 1 -1 L 0.0

58 62 66 70 74 78 82 86 a0
Year
Fig. 4. Cod in Div. 3NO: trends in nominal catch and
fishing mortality (ages 7-10), 1959-88.
11) Nominal catches

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

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

TAC 25 26 26 17t 17 26 33 33 33 40 25
Catch 28 20 24 32 29 27 37 51°  3¢*  43°

1

Excludes expected cateches by Spain
1

Provisional data
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Input data

i)

ii)

Commercial fishery data

Catch and effort data for 1977-85 were obtained from NAFO Statistical
Bulletins, while those for the Canadlan otter-trawl fleet from 1986 to 1988
were provided by Canada. Spanish pair-trawl data for 1987 were those
presented in the Spanish Research Report for that year (SCS Doc. 88/14).
Catc¢h-rate indices for otter trawls and pair trawls were derived separately
from a multiplicative analysis using data for the 1977-88 and 1977-87
pericds respectively. The Canadian’ otter-trawl index generally increased
from 1977-82, 'declined to 1987 with a subsequent increase.

Pair-trawl catch rates were also derived from a multiplicative analysis

using official Spanish statistics for the 1982-88 period. This index
agreed quite well (r’=0.94) for overlapping years with the previcusly
derived index using 1977-87 data. The 1988 index, taken from the Spanish
statistics, was adjusted by the relationship hetween catch rates in both
pair-trawl serles for these overlapping years and appended to the 1977-87
pair-trawl catch-rate series, Spanish pair-trawl catch rates increased
from 1980-84, declined to 1986 and subsequently increased,

Since 1977, the fisheries conducted by Canada and EEC-Spain have generally
cccurred 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 (B0%)} 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 is to aggregate for each month
all vessels’ trips which have cod specified as main specles. Main specles
is 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
this 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 & 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. 3C
for the years 1973-8% with the exception of 1974 and 1983. To account for
incomplete coverage in certain years, estimates of abundance for non-
sampled strata were obtained using a multiplicative analysis.

Since 1976, with the exception of 1979, survey biomass was larger in Div.
JN 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 belng the lowest in the time series.
Biomass in 1989 did not decrease to the same extent because the population
consisted of a higher proportion of clder and larger fish. The decline may
be due in part toc 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 this serles comparable te the
1983-88 period. The abundance and bkiomass estimates generally increased
from 1979-85 and have subsequently declined. The age structure estimated
from the 1985 survey was not consistent with those from adjacent years and
was considered anomalous. Discrepancies in the age structure estimated
from the 1987 and 1988 USSR surveys were identified and conseguently data
for these years were not used in subsequent analyses. Acoustic estimates
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from the 1987 and 1988 USSR surveys indicated that 11% and 71% respectively
of cod numbers were distributed pelagically.

Catch-at-age data

Biological sampiing data from the Canadian otter-trawl, Spanish pair-trawl
and Portuguese gillnet fisheries were used to estimate the age compesition
of the commerclal 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-old c¢od were abundant. .

Average weights-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 1987 and for ages 6 and 7 were the
lowest observed in the time series. A sum of products check indicated that
the calculated catch in 1988 was about 94% of the reported catch.

Estimation of parameters

i)

ii)

Sequential population analysis

Commercial wvessel {CV) catch-rate and research vessel (RV) survey indices
of abundance including 1988 data were analyzed 1in separate formulations of
the adaptive framework (ADAPT). The commercial catch-rate data used were

" the average of otter-trawl and palr-trawl indices. The fully-recruited F

obtained (0.735) was about 3-4 times that for the 1977-84 period and was not
considered to be a realistic estimate. As described in Section b{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 Canadlan
fleet. For these reasons it was declded to use only survey results for
calibration.

Canadian and USSR survey data were included in a single adaptive framework.
For reasons stated in Sectien b(iil), 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 tc exclude five data points
because they are cutliers is indicative of the inherent variability of the
RV data. The ADAPT formulatien used 1s described in Section f.

Abundance estimates for ages 3 and 4 could not be obtained precisely while
those for ages 5-% were obtained with coefficients 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 1is about twice
that determined durlng last years assessment although many of the

.population estimates had high coefficients of wvarlation (50%-30%). The

numbers of fish at ages 5 and € were estimated to be higher by 45% and 33%
respectively. If the adaptive framework had been used last year, the age
composition would have been different from that estlmated during the 1988
assessment, however the age 3+ population abundance would have been
estimated to be only about 7% higher.

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 last year were- Fy, = 0.15 and F,, = 0.25 (Flg. 5) with yleld-per-
recruits of 1.24 and 1.33 kg respectively.
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Fig. 5. Cod in Div. 3NO: vyield-per-recruit for a range of
fishing mertalities.

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 lndications of the size of
the 1984 year-class (age 4 in 1988). This year-class was about the.same size as
the weak 1983 year-class (10 millien 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 geametric mean at age 3 of 33 million fish. This now implies
that the 1988 age 3+ population numbers about 90 million fish {Fig. &}.

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 tons 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 ¥ in 1988 {0.36) now
implies that the mean 3+ bjomass for 1987 is about 25% lower than that estimated
at the 1988 assessment of this stock.
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Catch projections

The parameters which were used to project stock size are given in Table 5., The
partial recruitment used was the average for 1981-86 while the values 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 19B9 catch was assumed to be the 1989 TAC of 25,000 tons.

Table 5. Ced in Div. 3INO: parameters used in projections of stock biomass
and catch.

Stock size Mean weight (kg)
Age 1 Jan 89 Mean Start of Percent Partial
{yr) (ro0m Annual Year Mature Recrulitment
3 33,000 0.54 0.41 0 0.07
4 26, 769 0.94 0.71 4q 0.27
5 6,060 1.44 . 1.16 22 D.91
6 3,494 1.92 1.66 64 1.00
1 11,459 2.87 2.35 94 1.00
8 7,478 4.65 3.65 99 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 9.10 100 1.00
12 516 11.21 10.43 - 100 1.00

Projections of catch for 1990 and spawning stock biomass for January 1, 1991 are
given in Table & and Figure 7. The projected 1990 catches for Fy, = 0.15 and F,,,
= 0.25 are 18,600 tons and 29,600 tons respectively. The TAC of 25,000 tons for
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1989 now implies a fully recrulted fishing mortality in that year of 0.23.

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

= 25,000 tons. :
558 (1.1.19%90}) Reference fishing Catch ({1990) 35B {1.1.1990)
{tons) mortality level {tons} {tons)
96, 300 Fo, =0.15 18, 600 106, 600
' Fo., =0.25 29,600 97,000
Fla = 0.36 40,700 87,500

During the last assessment af 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 slze of these year-classes is about
one-half the next lowest year-class in the entire 1959-88 period and 1s less than
one~third the 1977-85 geometric mean at age 3 of 33 million fish. During the
1977-88 period age-groups 6 and 7 contributed, on average, about 35% of the catch
biomass. It is 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-claszs {10 millien compared with the previous
estimate of 23.5 million fish) as well as the currently estimated population size
are the major contributors to the projected catch for 1980 belng lower than that
for 1989,
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Fig. 7. Cod in Div. 3NO: projectibn 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 1sas i=3-9
- Calibration coefficients for RV numbers
K{Can); i = 3-9
K{USSR); i = 3-9
Structure:
- Matural mortality was assumed = 0.20
- Error in catch-at-age assumed negligible
- " F on oldest 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:
- Cie i =3-12, t = 1977-88
- RV{Can), . i = 3-9, t = 1977-82, B5-86, &8
- RV(USSR); , i=3-9, t = 19717-84, B¢

Objective functicn:

- Minimize
ZZR (obs {1ARV (Can), .)-pred (LnRV(Can); (}]2 +
ZZH [obs (1nRV (USSR}, ) -pred {LnRV (USSR), )17

Summary:

- Number cf cobservations = 126
- Number of parameters = 21

Redfish in Subarea 1 (5CR Dec. 89/30, 40, 41, 51; sCSs 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 tens. From 1984-1986, 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 1988. 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
joint-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 1379 1980 1981 1982 1983 1984 1983 1986 1987 1988

Catch 8 ] 8 6 - 8 7 [ [ 5 1t 3

! Low catch due to closure of the cod fishery

* Prowislonal data.

Small juvenile redfish (S. marinus and $. 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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InEut Data

i} Commercial fishery data

Analyses of sampling data on length and age composition obtalned 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
continucus decline ef the adult stock cemponent of 5. marinus inhabliting
Div. 1D-1F from a level of 74,000 tons and 129 million fish te enly 10,000
tons and 17 million fish respectively in 1988. Recent catch levels seem,
however, not to be 1indicative for the decline in survey biomass.
Corresponding estimates for §. mentella remalned fairly stable over the
survey period averaging about 3,000 tons and 6 million fish, however, the
area of distribution of $. mentella in depths exceeding 400 m was
insufficiently covered by the surveys primarily designed for cod.

From stratified-random bottom-trawl surveys conducted jointly by Japan and
Greenland in July/August 1987 and September/Octeober 1988 in Div. 1A-D, the
latter covering depths of 400-1,500 m only, biomass estimates (tons) were
derived as follows:

July/August 1987 September/Cctober 1988

Sebastes marinus 4,000 200
Sebastes mentella 8,C00 5,700

In the northern part of the survey area (Div. 1B+C, 9,877 nnr’)} covered by
the EEC-Federal Republic of Germany from 1982-88 predominant 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 om?. Biomass and abundance
estimates amounted to 23,000 tons and 750 million 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 blomass of juveniles as calculated from the survey.
The northern part of Subarea 1 being a nursery ground for redfish was
confirmed by all surveys.

Catch projections

Recent redfish catches in Div. 1D-F amounted to about 9% on average of the survey

biomass estimates since 1982, and the observed decline in survey bliomass and
abundance can obviously not be attributed to the fishery. The extent to which,
however, the removal of large amounts of juvenlle redfish in the northern part of
Subarea 1 by the shrimp fishery may adversely affect redfish recruitment is not
known at present.

By-catch regulatlons for the shrimp fishery could, however, become advisable if
considerable proportions c¢f the bicmass of juvenile redfish continue toe be caught.

As‘long as catches of the adult component remaln at recent levels comprising only
small proportions of the minimum trawlable biomass as estimated from surveys, no
TAC needs to be advised by STACFIS.
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Redfish in Division 3¥ (SCR Doc, 87/20, B9/6, 56, 60; SCS Doc. B9/8, 13, 15, 16)

a) Introducticon

i)

ii)

Description ¢f fishery

Over the pasL decade, USSR, EEC-Portugal, Cuba and Japan econstituted the
main fleets in the directed fishery on this stock. The fishery primarily
oceurs from January to September and midwater trawling is the predeminant
fishing method.

Nominal 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 1986 and 1987 is mostly due to landings by the EEC (primarily
Portugal), The reduction from 1987 te 1988 was due to a reduction of
fishing effort. Except for 1987, the USSR fleet has taken half of the
reperted landings in each year and in some years as much as 77%. Recent
catches and TACs (/000 tons) are as follows:

1379 1980 1981 1982 1%83 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 7ot 4q! 23t

! Provisloral data.

b) Input Data

i)

i1)

Commercial fishery data

Catch and effort data from ICNAF and NWAFO 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 shows a decline from 1961 to 1967 followed by a rapid
increase to the highest rate in the series in 1970. Catch rates declined
sharply te 1972 but have been relatively stable to 1985. Preliminary data
for 1986 and 1987 suggest a slight increase relative to 1985. STACFIS
noted the variability around the catch-rate estimates in each year. While
acknowledging that this series may not be reflective of stock abundance,
STACFIS considers that the relatively stable catch rates since 1973 may
indicate a general stabillity in the stock status. :

Commercial length frequencies from the Portuguese fishery in December
indicate two modes at 27 cm and 34 cm. Length frequencies from the Cuban
fishery 1n August reveal a mode of 27 cm. :

Commercial catch-at-age was available from 1975-86 (S5CR Doc. 87/20) and
1979-1988 (SCR Doc. 89/086). o

Research data

A& frequency representing percent-at-length from a USSR bottom=-trawl survey
in 1988 indicates most individuals were in the 22-28 cm range. These
correspond primarily te the year-classes of the early-1%80s. Surveys also
indicate a pulse of recruitment first observed in the 1987 survey that is
relatively stronger than anything seen since 1984. However, it is unknown
the extent to which these young fish are recruited tc 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,

Biomass estimates from the USSR trawl surveys show high fluctuations from

year Lo year since 1983. It was noted that redfish exhlbilt vertical
migrations to the extent that a considerable proportion of -total biomass is
unavallable to the trawl swept area during surveys. For 1988, this

proportion was estimated to be 90% compared to at least 77% in 1987.
Biomass estimates ('000 tons) are as follows:
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1983 1684 1985 1986 1987 1988

Trawl ' 155 132 52 310 106 47
Acoustic - - - - >350 410
Total >456 457

Biomass from an EEC bottom trawl research survey in July was estimated by
the swept-area methoed 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 bhetween 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)

ii)

iii)

Sequential population analysis

SPA analyses were available incorporating varlable natural mortality (M)
and constant M (0.1) over all ages in separate analyses. Detalls of
partial recruitment and calibration were not provided and STACFIS was
unable to evaluate the results, TIllustrative S5PAs were run to 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
to estimate partial recruitment. Terminal F for 1988 was initlally set to
0.20 and iterations carried out until the partial recruitment pattern in
1988 equalled the average for 1975-87. Welight-at-age was derived from
calculated population abundance and biomass at age from SCR Doc. 89/06 but
was found to give unrealistic high weights fer age-groups 14 and clder and
were therefore not used.

General produgtion model

General production analyses were not considered appropriate for catch and
effort data because there is no significant contrast in these data.

Status que methods

Effort data, caleculated using the multiplicative model, and catch-at-age
were utilized in two separate 'Status Quo TAC’ models (LEAP FROG 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 egual to effort in year t-1. When utilizing
actual effort for year t+l, the divergence ranged from 40% to 275%. Linear
regressions for ANCVA TAC method were not significant indicating the method
is inappropriate. STACFIS considers these methods unreliable in
forecasting catches of this stock.

d} Assessment Results

i)

Sequential population analysis

The illustrative 5PAs were not used as indicators of population size but
simply to examine whether there is evidence of a converged portion in the
pepulation 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 1876 1977 1%78 1879 1980 1981 1982 1983-1988

Differance % 15 21 i1 39 52 67 78 92 >100
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It was noted that the population matrix is tending toward convergence and
therefore additional catch-at~age information will prove 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 geometric mean of age 5 population
numpbers for 1975-77 from each of the SPAs (118x1C%) may indicate long term
average recruitment. Applying the results of a yleld-per-recruit analysis
from this year’s Div. 3LN redfish assessment indlcates a long-term yield of
about 20,500 tens at F,,; and 22,000 tons at F,, reference exploitation
levels.

c) Prognoses

i)

General blological information

Estimates of trawlable biomass from a series of USSR summer trawl surveys
show large interannual fluctuations. STACFIS cansiders changes of a large
magnitude between some years are too dynamic- to reflect changes in the
stock. Although accustic data indicate a considerable portion of
populaticen biomass toe be above the swept area of the survey trawl,
estimates of this vproportion 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 yleld-per-
recruit calculations from this year’s ©Div. 3LN redfish assessment,
correspond to catches of about 49,500 tons and 85,500 tons respectively.
It was' noted that a blomass estimate from the 1988 EEC survey (170,000
tens) was considerably different from the USSR bottom-trawl estimate in
1988 (47,000 tons) in spite of the fact that both surveys were conducted
over a similar time peried. The difference observed may be related to {a)
a change in the distribution of the fish in the water column; (b} the
inherent variability of 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 continuved. ’ )

STACFIS acknowledges that assessments of redfish stocks present unigque
problems due to behavioural dynamles 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
assessment and this year’s Div. 3LN yield-per-recruit}, aside from their

shortcomings, Iindicate a similar long yleld term at F,, and Fp, as
follows:

Model Fo., Yield (tons} Fpay Yleld (tons) Source
an—equillbrium - 19,000 21,000 NAFO Scl. Coun,
general production Rep., 1987, p. 50
Thompson and Bell 20,500 22,000 From thls year’s
vield-per-recrutt Div. 3LN
assessment

Applying the Div. 3LN yield-per-recruilt calculations, population sizes for
long-term yield at F,, and F,, would be 186,000 tons and 116,000 tons
respectively. This inherently assumes a stable. age distribution and
average recruitment. Redfish typlcally exhibit cycles of recruitment with
4 year or two of better than average recruitment followed by a number of
years of relatively low recruitment. The USSR surveys for 1987 and 1988
estimate the population size to be about 450,000 tons. This indicates that
the current population size 1s substantially higher than the long-term
average according to yield-per-recruit calculations. The early-1980s year-
classes are known to 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 cm to 28 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 asacciated with these
year-classes. STACFIS considers that a steck aize that 1s estimated to be
approximately double the size for long-term yield with a stable age
distribution is unlikely to be completely made up of a few strong year-
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classes.

STACFIS noted 2 pulse of recruitment indicated from USSR trawl surveys in
1988 that will 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 accoustic survey, catches of 50,000 tons and 85,000 tons are
estimated at exploitation levels corresponding to F,, and Fonx
respectively. STACFIS has reservations about the survey results and
considers that a TAC should be set well below elther 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, thelr
total potential yield will not be seriously affected by toc low a TAC for
1990 should the survey results be confirmed in the near future.

Redfish in Divisions 3L and 3N (SCR Doc. 89/6, 54; 5CS Doc. 89/08, 13, 15, 1e6)

a)

b)

Introduction

From 1960 through 1985, catches averaged just over 20,000 tons, ranging between
8,000 and 33,000 tons. During this same period, about 60% were taken from Div. 3N.
In 1986, the total catch increased to about 43,000 tons with 65% 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 by 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
(16,033 tons). For 1988, EEC-Portugal has reported catches of only 8,667 tons
from 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 1981 1982 1983 1584 1985 1986 1987 1968 1989

TAC 18 25 25 23 25 25 23 25 25 23 25
Catch i4 16 24 22 20 15 21 43t 7 34

! Provislonal data.

Input data

i) Commercial fishery data

Catch and effort data from ICNAF and NAFQ Statistical Bulletins for 1959-85
were ‘combined with preliminary NAFO data for 1986-87 and preliminary
Canadian statistics faor 1988. These were utilized in multiplicative
analyses to derlve standardized catch-rate series for Div. 3L and 3N
separately since it has bheen shown previously 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 over the years 1959-88.

Analysis of the Div. 3N data indicated significant differences between
years, but mainly as a result of the high 1266 and 1974 catch rates. The
changes observed for these years are too rapld to reflect changes in the
stock status of this species. In general, catch rates have heen falrly
stable in this division as well.

STACFIS has reservations as to whether catch rates for redfish are
reflective of stock status gjiven the schooling behaviour of these fish.
However, the lack of trends in either divislon may indicate a general
stability of the stock over the 1959-88 period.

Commercial frequencies from the Canadian fishery indicated a mode of 27-30
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cm in Div. 3L throughout the year except in March and April when larger
fish were taken. German Demccratic Republic catches, also 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.
No 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. B9/06).

Research data

Length fregquencies from USSR surveys in Div. 3L for 1984-88 (SCR Doc.
89/06) indicated that most fish were larger than 22 c¢m in all years. In
1988 a small mede was observed at 8 ¢m. 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 alse available from the USSR surveys from 1983-88
(SCS Doc. 89/08). The trawlable biomass was estimated to be about 125,000
tons in 1983 then 199,000 tons in 1984 but has been below 100,000 tons
since then. The 19B8 estimate, 40,000 tons, is the lowest in the series. It
was noted that varying propertions 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.

Estimation of parameters

i

ii})

iii)

Sequential population analysis

SPA of the Div. 3LN redfish was available (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. No details of partial recruitment
estimaticn or calibration were provided, and STACFIS was unable tc 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 pericd, STACFIS does not consider SPA teo
be appropriate at this time. Nonetheless, STACFIS is reasonably 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 1illustrative purpeses. The catch-at-
age data were examined using a preliminary SPA tec estimate partial
recruitment. The F,, was set to 0.20 and iterations carried out until the
partial recruitment in 1988 equalled the 1975-87 average. Weight-at-age was
estimated by comparison ¢f abundance and blomass at age from SCR Doc. 87/20
and 89/06. ' .

General production model

General production analysis was not considered appreopriate for Div. 3L
catch and effort data because there is 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-recruit

The partial recruitment determined above, along with the average weights-
at-age for 1975-88 (see text table) were input inte a Thompson and Bell
yield-per-recruit model with ages 5-23 and M=0.10 to estimate yield at the
reference fishing levels of F,, and F_,,.
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Partial Mean.
Age Recruitment Weight-at-age (kg)
5 0.282 0.153
6 ) 0.487 0.204
? 0.554 0.227
8 1 0,276
9 1 0.314
10 1 0.373
11 1 0.421
12 1 0.5C0
13 1 0.571
14 1 C.647
15 1 0.729%
16 1 0.785
17 1 0.848
18 1 0.908
19 1 1.003
20 1 1.059
21 1 1.132
22 1 1.188
23 1 1.208

5tatus quc _methods

Although STACFIS, as already noted, has reservations concerning the catch-
rate series, the calculated effort data were utilized in two separate
‘status quo TAC’ models. The two models examined were LEAP FROG and ANOVA
TAC. Retrospective analyses were carried out in order to investigate their
performance in the past.

The retrospective analyses indicated that neilther status quo method 1s a
good predictor for catches of Div. 3LN redfish. With ANCVA TAC, none of the
linear regressions were significant indicating that the model 1is not
appropriate. With LEAP FROG, the predicted catches ranged from 10% to 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 doe¢s not consider these models useful in forecasting catches of
this stock.

d) Assessment results

i)

ii})

Sequential populaticn analysis

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

1975 1976 1977 1978 1979 198C 1981 1982 1983 1984 1985 1986-88

Diff. (%) 12 15 18 23 30 a7 44 45 60 71 92 >100

STACFIS conslders that the matrix 1s beginning to converge, and therefore
these catch-at-age data will prove increasingly more useful in assessing
the stock as time progresses. At present however, there are insufficient
fixed points to allow calibratien.

Yield-per~recruit

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

r Yield (kg)

Fo.,  0.120 0.173
7 0.222 0.186
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. Yield (kg)

1] 0.2 0.4 0.6 08 1.0 1.2 14

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

Noting that the illustrative SPA 5+ blomass estimates were within about 25%
for the first four years, STACFIS used the derived age 5 population numbers
for 1975-78 to estimate long-term yleld. The geometric mean of the 8 values
s about 120 x 10° age 5 fish. Applying the yield-per-recruit values
derived above indicates a long-term yield of about 21,000 tons at Fy, and
22,300 tons at F,,,. STACFIS notes that these are very close toc the
current TAC of 25,000 tons.

e) Prognoses

i)

General biclogical information

Catch rates in neither Div. 3L nor 3N show any trends with time from 1959
to 1987/88. STACFIS acknowledges that this may indicate that exploitation
may be below potential but has serious reservations as to whether the catch
rates are reflective of stock status given the schooling kehaviour of the
species. Density of concentrations may not change with changing abundance,
only the number of concentrations. With this scenaric, the population may
drop to a critically lew level before catch rates change. Information
concerning search time would be useful in this context, but thesé 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 acecustic data indicate a
considerable portion of the stock to be above the trawl swept area in 1988,
the wvariability of this 1is not currently known. Redfish are known to
distribute in the water celumn, and assuming that behaviour does not change
from one year to the next (at the time of the survey), then a fairly
censtant proportion may be pelagic from one year te the next. If this is
so, then accounting for pelagic distributien 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 tens. Applying

Fo, and Fg,, exploitation (11 and 19% respectively) gives yilelds 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 1t difficult to evaluate catch-rate data as noted above.
Their pelagic distribution and schooling mean that interpretation of
stratified-randem survey results is difficult. Because they are long lived
and slow grewing, many years of data are necessary before SPA is useful.

However, STACFIS notes that three independent analyses {general productien
analyses run in the past, yleld-per-recruit analysis, and reference
exploitation of a 1988 biomass estimate) all with the exception of the F,,,
catch based on the 1988 survey blomass (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 néxt 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 yleld at both Fy,
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, STACFIS cannot evaluate
the current stock biomass in relation te the virgin stock.

Silver Hake in Divisions 4V, 4W and 4¥% {SCR Deoc. 88/98, 89/02, 89/12, 89/14, B9/15,

89/16, 89/17, 89/48; SCS Doc. 89/08)

ajl Intreoduction
The silver hake fishery is conducted by large otter trawlers using small-meshed
bottom trawls. Prior to 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. HNominal catches of
silver hake since 1970 ranged from a maximum of 300,000 tons in 1973 to a minimum
of 36,000 tons 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 ‘1985 1986 1987 1988 1989
TAC V 80 70 90 80 a0 a0 100 100 100 100 12¢ 135
Cateh 48 52 45 45 60 36 74 75 83! 62" 4
! Preliminary '
The 1988 fishery commenced on April 1 and was completed iate in June with most of
the alleocatieons 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.

b) Input Data
1) 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 Qbserver Program (IOP). Following the recommen-
dation made by STACFIS in 1988, the 1977-84 catch and effort data from
TCNAF and NAFC were combined with the 1985-88 1I0P data using a
multiplicative model.

The catch rates have increased lrregularly from 1380 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 are similar and are slightly higher than in 1982.
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The catch rate in 1988 is near the level of 1984 but 2/3 of that in 1986
and 1987.

For this assessment, the age composition of the catches in 1977-88 were
reconstructed from Canadian data. While reviewing the input data used to
construct the previous catch-at-age matrix, certain errors in data ceding,
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 is supported by three papers (SCR Doc. 89/02,
8%/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 reduction process formerly,
were added to samples taken from the commercial catch without the proper
welghting. :

The total number of fish estimated by this and the previous assessment was
similar. 1In absolute 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 welghts-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 IOP cbserved 70,700 tons (95%). Mere than 370,000
length measurements and 1700 otoliths 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. 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 outlined under "Ageing Techniques
and Validation Studies" in this report.

The 1988 age composition in the catch was deminated by the 1985 year-class
at age 3 (66% by number) which is the largest in the age 3 serles. 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 of variation 1s consldered
acceptable for each age. This study indicates that the number of samples
should be increased for the older age-groups over that present level to
meet the objective. However, certaln year classes may reguire sampling
intensity which is impractical.

Research Vessel Indjices

The Canadian research vessel survey in July was used to estimate numbers of
silver hake from 1977-88. For consistent compariseons with the catch data
only the 1977-88 research vessel survey estimates were used in this
assessment altheugh survey data are available from 1971 onwards. The
research vessel indices for 1982-88 have been higher on average than in the
peried prior to 1982. The change in research vessel which occurred in 1982
was adjusted for by the use of a conversion factor, however, an effect due
to research vessel may still be present. It should also be noted that the
conversion factor was a 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 1n the
series,while the abundance in 1988 1s 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 USS5R-Canada juvenile silver hake survey has been conducted 1in a
consistent manner since 198l. A standardized method of caleculating the
index was agreed upon in 1986 (NAFC Scientific Council Rep., 1986 page 121)
and was used to calculate the following series.
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Year-class 1981 1982 1983 1984 1985 1986 1987 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 1is below the strong 1985 year-class.

iid) Commercial fishery cbservations

In 1988, as in the previcus year, extremely dense and stable aggregations
of silver hake were observed on the Secotian Shelf slope (NAFO SCR Doc.
89/16) . The by-catches of pellock, cod, haddock, hakes (Uzrephycis spp.)
and mackerel were low relative to earlier years and are within the Canadian
aliowable rate.

In 1988, sllver hake moved out of the fishing area in late June consistent
with the wusual pattern. SCR Dec. 89/16 suggests the hydrographic

, conditicns rather than fish reaching spawning conditions, was the main
reason for the migration.

c) Estimation of parameters
i) Introduction
Two steck assessment documents were reviewed. SCR Doec. 89/14 described a

standard SPA calibrated by fitting a regression of population biomass and
standardized catch rates. As the assessment used the previous catch-at-age
and assumed M = 0.5, it was considered inappropriate. SCR 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 assessment.

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
1ii) Natural mortality

Congistent with previous assessments, STACFIS used a natural mortality
estimate of 0.4 for this assessment.

iv}) Total mortality
Research vessel catch and the previcus catch-at-age were used to calculate
total mortalities (SCR Doc. 89/15). The research vessel estimates suggest
minimal changes in Z between the 1872-78 period compared to the .1979-86
period.
d} Assessmenkt Results
i) Fishery mortality in 1988

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

To determine the impact of revision of the catch-at-age matrix on the
caleulations, estimates of terminal F and population 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 period, the partial recruitment used in the
previous assessment, the current CPUE series welghted by standard errors.
The results are summarized below.

Estimates of

1987 Age 1 numbers
Numbers populat ion blomass {10
Run Fy {10% (10° tons) Numbers Slope 1986 1985 1984
old catch 0.200 8.2 0,92 sig.  sig. 7.1 1.6 1.9
New catch 0.204 6.7 0.82 5ig. siqg. 7.0 1.7 2.1

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

iii) Reliability of population size estimates for 1988

Comparison of the results of the calculations 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 recrulted fishing mortality in 1987 of F = 0.41
while the estimated population from the retrospective analysis corresponds
to 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 declded, therefore, not to depend on
specific calculations, but to formulate advice on the basls of general
considerations.

Catch Projections

An analytical assessment could not be made because of the high variability in the
data. However the stock is well documented, 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 cut by 199%0-91 (Fig. 10}.
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Fig. 9. silver hake in Div. 4VWX: Jjuveniles stratified mean’
catech/tow (x 0.1y plotted with R/V  (x 10" and
commercial c¢atch age 1 numbers for the following
year.

The catch rates (Fig. 11) are highly varlable and although they show a marked drop
between 1987 and 1988 this drop is not statistically significant and is hence
difficult to interpret. Change 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 complete range of TACs advised in the past.

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

S$hould the workshop recommended under Section f - Future Studies resolve the
guestions related to the variability in the data, the Scientific Council would be
in a position to 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 to be little concern that a temperate fishing mertality above Fooxe
would have any lasting impact on the spawning stock biomass. The possible impact
on spawning stock biomass 1s also reduced because of the limited number of age
groups in the fishery.

Future Studies

The continuation of the Jjoint Canada-USSR 3juvenile research vessel surveys lIs
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
canvened early in 1990.
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8. American plaice in Division 3M (SCR Doc. 89/60, SCS Doc. 89/8, 15, 16}
a) Introducticn

From 1274, when TAC regulation was introduced, to 1985, reported catches from this
stock ranged from about €00 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. Consequently, the catch in 1988 decreased to about 2,800
tons, 1,600 tons of which was taken by EEC-Spain. STACFIS agaln noted that because
estimates of the catch by non-member countries do not exist for some years, doubts
exlst about the accuracy of catch levels for this stock, Recent TACs and nominal
catches {'000 tons) are as follows:

Year 197¢ 1980 1981 1982 1983 1984 1485 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 5.61 2.8

1

Provislonal data

b) 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 show the biomass to be relatively 'stable between 6,500
and 9,300 tons from 1983-88, with the exceptlon of an anomalously high
value in 1986. A EEC survey in 1988 showed the biomass to be about 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 in 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.
c} Catch proijections/prognosis
STACFIS noted that the biomass from USSR surveys had been relatively stable, and
that the average biomass frem the 2 surveys {EEC, USSR) in 1988 was about 10,000
tons. It was also noted that no yleld-per-recruilt analysis was avallable for this
stock from which exploitation rates could be calculated. Therefore, STACFIS
decided to use the Y/R analysis available for the adjacent Grand Bank stock, which
shows Fy, , 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 point for thils stock, and reiterates its advice for a TAC of
2,000 tons in 1990,
9. American plaice in Divisions 3L, 3N and 30 (SCR Doc. 89/37, 71; SCS Doc. 89/08, 15, 16)
a) Introduction '

This stock has been exploited consistently since the early-1950s, with the largest
nominal catch (94,000 tons) eoccurring 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 involvement in the fishery.
This resulted in a catch by non-Canadian vessels of about 27,500 tons in 1986,
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about double the 1985 level. In 1987, the nen-Canadian catch was about 17,500
tons. Decreases in catch by EEC-Portugal (-6,700 tons) and non-member countries
(-4,500 tons) accounted for this decline. .Catches by EEC-Spain increased from
about 12,000 tons in 1986 to 14,500 tons in 1987, while the Canadlan catch
remained stable around 34,000 tons. OQverall, the 19%87 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 is the lowest catch from
this stock since 1963. The catch by Canada was 26,800 tons which is also the
lowest Canadian catch since 1963. This decline between 1987 and 1988 1s primarily
the result of a reduced catch in Div. 3L with catches in Div. 3N and 30 remaining
relatively stable. .

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, 1in 1986 about 4,600 tons of the total
catch 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-reporting countries. STACFIS also noted that there was very little
information on discarding for this stock and that reparted catches continue to
reflect landings, rather than actual removals, The limited information available,
which is from several years ago, suggests that discarding may be substantial in
s0me years. Recent TACs and nominal catches {000 tons) are as follows:

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
TAC 47 17 55 35 55 55 49 35 48 40¢ 30.3
Catch 49 49 S0 51% g 39 542 €1’ 53° ig?

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

Includes approximately 40% of the "flounder non-speclified" catch reported to NAFO by
South Kerea.

Provisicnal data.

Input data
. 1) Commercial fishery data
Catch and effort. Catch and effort data from the commercial fishery in
Div. 3LNO during 1956-88 were analyzed using a multiplicative model to
obtain a catch-rate series. It was noted that an error 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 to 15%. The
error was largest for 1984.

As was done in the 1988 assessment of this stock, 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 show 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 to about 0.45 t/hr in 1974-78, Catch rates subseguently
increased to over 0.6 t/hr in 19%80-85, then declined almost 30% to about
0.45 t/hr from 1986-88, The CPUE in the last 3 years is very similar to
the lowest level observed for this stock, which was in the 1974-78 period.

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

Catch-at-age and mean weights-at-age. Catch-at-age was available from the
Canadian, Spanish, and. USA flsheries 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 cateh was at ages B and younger, compared to
about 10% in the Canadian catch and about 20% in the USA catch. Overall,
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about 26% of the 1988 catch numbers were ages 5-8, compared to about 37% in
1986 and 30% in 1987. Both In absolute numbers and percentage, the catch
of older fish (124} remained very low in 1988.

At the recommendation of STACFIS in 1988, the catch-at-age for the portion
of the steck in Div. 30 was calculated and added to the catch-at-age in
Div. 3LN used in previous assessments., These calculations resulted in a
catch-at-age matrix for the years 1974-1988 for Div. 3LNO, compared to the
years 1965-87 for Div. 3LN used previously. STACFIS noted that the overall
pattern of catch-at-age for 1974-88 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 incorporatien of Div. 30 in the we1ghts at-age for previous
years did not result in substantial changes.

Research vessel surveys

Canadian stratified-random groundfish surveys. Data from spring surveys in
Div. 3L, 3N and 30 are available from 1971-89, excluding 1983. 1In Div. 3L,
the bilomass has remained relatively stable from 1985-88, ranging f£from
174,000 tons to 193,000 tons. However, the estimate for 1989 1is. somewhat
lower at 153,000 tons. 1In Div.. 3N, the estimate of blomass declined from
about 60,000 tons in 1984-85 to 43,000 tons in 1989. 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 wvessels 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). 1In 1983-84, the average biomass was about 290,000 tons.
In 1985, the average from the four surveys was 209,000 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. In 1987, three surveys indicated a blomass
between 168,000 and 202,000 tons, with the average {184,000 tons) being
very close to the 2 estimates {spring and fall) for 1988 of about 190,000
tons.

To examine the biomass in the NAFO regulatery area in Div. 3N, all the
strata <2901 fathems (368 m) which have all or almost all thelr area in this
zone were selected. These strata show 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 about 11% in 1988 and rose to about 19% in 1989.
Preliminary reperts of 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 for
strata not fished in a glven 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 considerakly lower than that
observed from 1976 to 1982, when a number of strong year-classes were
present in the population. Although the recent surveys indicated that the
early-1980s’ year-classes may be somewhat higher than thcse of the late-
1970s, the estimates of these year-classes in the 1987 and 1988 surveys
were stlll 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 clear 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 Div.
3N,
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In Div. 30, the estimates of abundance show even more variability than Div.
AN; however, 1986 and 1988 are the lowest two estimates in the l4-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.

Canadian juvenile flatfish surveys, Stratified random surveys of the Div.
3LNO have been conducted inslde the 50-fathom depth contour, and were
directed primarily for Juvenile vyellowtail flounder. In 1988 largest
catches of American plaice (in numbers) were made in stratum 353 (see Fig.
16 in yellowtail flounder in Div. 3LNC} in Div. 30 and strata 360 and 376
in Div. 3N, similar to surveys in the previous years. Similarly, largest
catches of juvenile American plaice ages 1 to 4 years were found in these
strata, which occupy most of the Requlatory Area.

The distribution of l-year-cld American plaice on the southern Grand Bank
is overlapped by the distributien 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 fer 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 1s 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 B84% from 1986 to 1587 but increased by 78% in 1988, with the
increage 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" supperts a nursery area, which is dominated
by 1- to 4-year old American plalce in large quantities and includes
adults, for the southern Grand Bank American plaice population. Evidence
from exploratory sets outside the survey area in 1988 indicated that Div.
3L has large concentrations of juveniles in northern strata occupylng
depths of 51-100 fathoms.

USSR Stratified-random groundfish surveys. USSR surveys of Div. 3LNO have
shown a steady decline in biomass of American plaice from 1984-88 while the
abundance declined for the period 1983 to 1988. BRiomass in 1988 declined
by 29% from 1987 while abundance decreased by 24%. Both the 1988 abundance
and bicmass estimates were the lowest in the time series 1983-88.

Estimation of parameters

i)

Sequential population analysis

Several formulaticns of the adaptive framework were attempted to determine
the stock size in 1988. For the CPUE fits with fishable biomass (using
both annual and average partial recrultment for the years 1975-88), there
were trends in the resliduals which were not acceptable. These trends were
also present in the formulations using 8+ and 1C+ population biomass, but
were not present in the 12+ formulaticn. Consequently, this formulation
was felt to represent the best fit with the CPUE data and showed that the
fully recrujted 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 recrultment
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 6-15, the adaptive
framework showed fully recruited fishing mortality in 1988 to be about 0.9,
However, STACFIS noted that fishing mortality values for ages 10+ were very
high compared Lo most years and expressed doubt that these values were
realistic. It was noted that the estimates at all ages were significant
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and that the formulation did not require estimates of partial recruitment
to determine the population sizes,

STACFIS noted that the calibrations for this stock using the ADAPT method
showed the same divergence in the indices that was shown 1in recent
assessments. - In 1988, the CPUE index showed F to 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 {t would not be appropriate to average the fishing
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+ from the CPUE run. STACFIS noted that these were
the more optimistic parts of each formulation, but that the combined
population estimates were more reasonable than those in total from one
formulation or the other. STACFIS felt that the previously noted
characteristics associated with the commercial flshery and research vessel
survey data made this choice appropriate. That 1s, 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 1986-8B. This indicated that
Fo,; was 0,21 and that F,, was 0.40. S$TACFIS 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
situvation in the current £fishery, in which the mean welghts-at-age are
somewhat higher than in the long-term average. 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 pepulation. Therefare 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 so that an analysis of changes in Y/R can

- be evaluated in 1880.

Fishing mortality (F)

Fig. 12. American plaice in Div. 3LNO: yield-per-recruit curve.
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hssessment results

This assessment indicates that F increased over the 1983-86 period then declined
somewhat in 1987 and 1988 (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 B8+ 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 virtually unchanged, and remaln
at close to the lowest levels in the 15-year serles of the SPA. The assessment
indicated that the 1978-80 year-classes were lower than average (Fig. 14), but
that the 1981 and 82 year-classes were slightly larger, although they are still
lower than those of the late-1960s and early-1970s.

Yield (000 tons)

Weighted 9+ F

il
I 1
)

80 81 82
Year

T

]

i
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8

Fig. 13. American plaice in Div. 3LNO: trends in yield and
9+ Fi{weighted by populations numbers),

Prognoses

i) General information

STACFIS once again pointed out, that at present there is.no control over
the catch by non-member countries. TACs have been exceeded in recent years
and 1f this continues, the stock will be difficult 1f not impossible to
manage. This is of particular concern, given that a very high proportion
of young American plaice 1s found in the Regulatory Area and therefore are
particularly susceptible to such uncontrolled fisheries.
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{year t+5).

Catch projections

in year t and recrults-at-age

Number at age 5 (millions) in year t+5

The population sizes from the ADAPT formulaticns described previously were
used to project catches for 19%90. The population at age 5 in 1989 and 1990
was taken as the geometric mean from 1974-87.
and the partial recruitment were averages from 1986-88 (Table 7).

The average weights-at-age

Table 7. American blaide in Piv. 3LNO: parameters used in projections

of biomass and yield.

Jan 1, 1989
Age Stock Size Avg. wt. PR
5 218,000 173 .020
6 176,592 247 .058
7 138,866 .338 .113
B8 106, 246 . 426 .189
9 66,849 504 331
10 39,108 . 632 .504
11 30,643 .789 . 133
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
ie 905. 2.765 1.000
17 356 3.356 1.000
18 55 4,322 1.000Q
19 ) 1 © 4,365 1.000
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Table 8 contains the results of the catch projections at a) F,,; in 1990,
b) catch in 1990 = catch in 1988, and ¢} Fy, = Fyy = 0.5, assuming a catch
of 30,300 tons in 1989 (Fig. 15).

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

9+ Biomass on

Cateh in 1990 1 Jan 1991

F in 1990 {000 tons) {000 tons)
0.26 24.9 152
.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% occurs.

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

Cateh in 1990 9+ Biomass on

F in 1990 . {'000 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 are 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 pointed out that ‘nc projections were
done at F.,, as this is not a meaningful reference point for this stock
when the current Y/R analysis is used. Using the new Y/R analysis
presented at this meeting, the values for the Fy., catch in Tables 8 and 9%
would be 20,400 tons and 18,900 tons respectively. The options at 0.42 in
these tables would correspond closely to the F,, (0.40) option calculated
in the new Y/R .analysis. STACFIS also 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 Fy.1+ as based on the current assessment.

f}) Formulations of -Adaptive Framework Used
i) Survey
Parameters:

- Year—-class estimates
Ny, 1988 1 = 6,15
- Calibration coefficients for RV numbers

K, i=-6,13
Structure:
- Natural mortality = 0.2
- Error in catch~at-age assumed negligible
- F on oldest age (19) calculated as Weighted F for ages 12-16
- F on ages 16-19 in 1988 was set equal tc the F for ages 12-
15 in 1988 . :
- ~ Intercepts not fitted
Input:

- ¢,. i=6,15 t=1975-88
- RV,, i =6,15 t = 1975-82, 1984-89

Objective function:

- Minimize

Zh [obs {1nRV,,) -pred (1nRV,,) )?

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

- . Year-class estimates (N,, 1988, i = 12)
- Calibration constant for CPUE (g}
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Structure:

- For cldest age (19) set equal to weighted F on ages 12-16
- intercept not fitted

- Error in catch-at-age assumed negligible

- Natural mortality = 0.2

- The following PR was assumed for 1988

Age 5 6 7 8 ] 10 11 12-19
PR .01 .04 .12 ,23 .37 .04 .75 1.00

Input:

- Cye i =5-19, t = 1975-88

- C/E, related to 12+ population biemass
Objective function:

- Minimize

2 [obs{1nC/E.} -pred (InC/E,}]?

Summary:
- Number of observations = 14
- Number of parameters = 2
10. Witch flounder in Divisions 3N and 30 (5CR Doc. 89/07)
a) Introduction

Reported catches of witch flounder from 1970-84, ranged from about 2,400 tons in
1980 and 1981 to 9,200 tons in 1972, With increased effort mainly by EEC
countries in 1985. and 1986, particularly Spain and Portugal, catches rose rapidly
to 8,800 and 8,500 tons respectively. This 1increased 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
mainly by Canada, EEC (Spain and Portugal)} and the USSR. With reduced catch rates
for flatfish generally outside the Canadian 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 to 1985 and 1986. Recent
catches and TACs (000 tons) are as follows:

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
TAC 7 7 5 5 5 5 5 5 5 S 5
Catch 3 2 2 4 4 3 9 gt gt 6t
! Provisional data.

<3 Input data

i) Commercial flshery 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/br in 1972 to a low of 0.19 tons/hr in 1979. Between 1979 and 1984
catch rates fluctuated from 0.19 tons/hr and 0.67 tons/hr. The catch rates
declined somewhat over the 1985-87 period, however, were still coensiderably
above those levels experlenced during the late-1970s. Foer 1988, on the
other "hand, the catch rate fell to 0.27 tons/hr near the lowest level for
the period. It 1s 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 ls questionable,
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ii) Research vessel surveys

Biomass estimates were available 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 suggesting a relatively stable age
coemposition in the stock.

-] Catch projections
Considering the commercial fishery data, STACFIS concluded that the stock
component in Div. 30 may -have declined since 1985, however, the information is
based upon small proportions of the total removals. With the high variability in
estimates of biomass from surveys STACFIS was unable to draw firm concluslons
regarding stock size. With the informatien available STACFIS could not advise a
¢change in TAC for 199C from the 5,000 ton level presently in effect,
STACFIS reiterates its concern about the increasing catch levels in recent years,
particularly in Div. 3N, and considers that the stock would unlikely sustain such
catch levels without a dec¢line in stock abundance.

d) Future research
STACFIS reiterates its recommendation that countries fishing the witch flounder
stock in Div. 3INO should collect catch and effort [nformation as well as length
and age data and present them to NAFO to allow Ffor a better evaluation of the
status of this resource.

il. Yellowtail flounder in Divisions 3L, 3N and 30 (SCR Doc. 89/68; SCS Dec. 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 catc¢h, vp to and including 1975, with only Canada taking significant catches
in 1876-81. After 1981 several other countries entered the fishery, notably Secuth
Korea, EEC (Spain 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 filshing ocutside the Canadian 200~milé limig
dreopped 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 took over 11,000 tens in 1986, This change was attributed to a switech 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 ccuntries
increased toc 4,137 tons compared te 2,717 tons observed in 1987, The Canadian
catch, however, declined in 1988 to about 10,500 tens, deown about 3,000 tons from
the relatively stable catch level in 1985-87,

STACFIS noted that catch statistics for thls stock are not adequate and that for
some non-member naticns, 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 8,000 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-reperting countries. STACFIS also noted that there was very little
informaticn on discarding fer 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:

197% 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

TAC i8 18 21 23 19 17 15 15 15 15 5
Catch 18 12 15 12 ] 17! 29! 31* 16* 15

! Includes appreximately 60% of the "flounder non-specified* catch reported to

NAFC by-Scuth Korea.

2 provisional data.
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Input data

i)

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 1974 onward in a format ldentifying main
species yellowtall flounder data. Thus it was decided to use Canadian {N)
crawler data from 1965 to 1988, from flles maintained at the Northwest
Atlantic Fisheries Center in 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 stock. 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 to 12-15%, These errors were most severe in 1984
and were corrected before the data were used irn the multiplicative model.

A comparison of the multiplicative model series with the CPUE values
calculated previously for thls stock revealed that the two indices were
very similar. However, with the correction of the erroneous 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 cbvicus. 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 available from
the Canadian, Spanish, and USA fisherles in 1988. For the USA data, age-
length keys from the Canadian commerclal fishery in Div. 3N were used. For
the Spanish catch, keys from the Canadian surveys in 1988 were required,
because the Spanish length frequencles contained fish of sizes smaller than
those seen in the Canadian commercial age-length keys. The age
compesitions from these 3 fisherles were combined and adjusted to represent
the entire catch in 1988.

In 1988, the catch-at-age in the Canadian and USA fisheries were similar
with age 7 being dominant 1n both catches, although the USA catches
contained a slightly higher percentage of yellowtail flounder at ages 4-%.
However, there were major differences in the Spanish catch-at-age in 1988.
About 84% of the Spanish catch numbers were taken at ages 3-5, compared to
about 3% for these ages in the Canadian catch. This is consistent with
data from research vessel surveys which indicate that juvenile yellowtail
flounder are found mainly outside the Canadian 200-mile limit in Div. 3N.
The Spanish catech of 3,205 tons was estimated to contain about 24 million
fish, while the Canadian landings of 10,544 tons contained approximately
19,5 millien 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 has improved in recent years and that
most of the fishery was sampled in 19B88. However, there are still
substantial pertions of catch in recent years, mostly frem non-member
countrjes, for which ne sampling is available (e.g. 13,600 tons or 44% of
the 1986 catch}. It is unlikely that this information will ever be
available {if {t exlsts) and this deficiency in the database could severely
hamper attempts to produce an accurate analytical assessment in the near
future. :

Research vessel surveys

Canadian stratified-random groundfish surveys. Surveys have been carrled
out by Canadlan research vessels in Div. 3LNO each year from 1971-82 and
1984-89. The surveys from 1984-1989 are comparable in terms of coverage
and vessel/gear used. Estimates of biomass of yellowtall flounder from
these surveys have decreased in recent years, from about 94,000 tons in
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1885-86 to 82,000 tons in 1987 and 53,000 tons in 1988, The 1989 estimate
was about 47,000 tons. Most of this decline cccurred in Div. 3N, where the
biomass estimate in 1985-B6 was about 60,000 tons, compared to 50,000 tons
in 1987 and 34,000 tons in 19888-8%.

In strata 360 and 376 (Fig. 16} which encompass virtually all the
vellowtail flounder habitats in the Regulatory Area, the bjomass declined
from 32,000 tens in 1984 to 1000 tons in 1988 (97% decrease) but increased
to 15000 tons in 1989 survey. The 1989 estimate comprised 40% of the total
biomass in Div. 3N, This increase measured by the recent survey is
consistent with reports of increased commercial effort on flounders in the
area around the 200-mile limit in 1989.

200 Mile Limdg

% Nose ot the |5
e Bank

Fig. 16. Yellowtail flounder in Div. 3LNO: strata in the
Regulatory Area.
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As was done in the 1988 assessment, a multiplicative model was employed to
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 stablility from 1975-84, with the values
from 1985-89 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 previously for this stock. After a
decline from very high levels in the early-1970s, the abundance remained
relatively stable between 240 and 340 million from 1975 to 1984, after
which time it 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 1981 and 1982 vear-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 almest exclusively to the commercial catch at
age in many years.

The population sizes at ages 4 and 5 were higher in 198% than in all
surveys since 1982. The 1984 year-class, which did not show well in the
1988 survey, appears to be larger than the 1980-83 year-classes, but is
st1ll about 20% lower than the average size at age 5 for the 1968-83 year-

classes. The 1985 year-class, which has alse 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 juvenile

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 stock in 1289, over 90% was

estimated to be in these 2 strata, which are largely outside the 200-mile
limit.

The following table, which shows the ranks of the estimates of the 198i-83
year-classes at age 5-8 (1986-B9 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 le - -

The estimate of age 7+ abundance 1in.1988 was about 62% of the average from
1985-87, and is higher than only the value calculated for 19%74. In 19892
the abundance of age 7+ 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 NAFC Div. 3LNO have been conducted using a
Yankee 41 (80/104) shrimp trawl to determine indices of abundance of
yellowtail flounder, partlcularly those aged 1-4 years. All depth strata
inside the 50-fathom contour were sampled in 19B88. 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 (Flg. 16}. Catches in Div. 3L
were much lower in comparison. Biomass estimates of yellowtail flounder,
in selected strata, showed a steady decline since 1988,

In 1988, average numbers-per-tow, after showing an increase from 1985 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 te 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 appear
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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d)

e}
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In the 1985-88 surveys highest catches of ages 1, 2, 3, and 4 years are
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 i-year-olds 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 Requlatory Area, and stratum 360, of which 89% of the area is in the
Regulatory 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 deciined by 30% from the
1987 estimate. Both the blomass 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 population estimate
from the 1988 surveys as the basis for catch projections, but decided that this
analysis contained too many assumptions which could not be justified.
Conseguently, 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-B in the 1989 survey is
the lowest in the survey series. This value i{s about one half the average from
1985-87, and is about one-third of the long term average. This is noteworthy in
that these are the ages which usually contribute most te the fishery as well as to
the spawning stock blomass.

The 1984 and 1985 year-classes appear to be larger than the 3 preceding ones.
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 te be strong, and the estimate cf thils year-class, at age 4 in the 1989
groundfish survey, s the highest since the 1968 year-class.

STACFIS noted that most of the fish of the 1984 and 1985 year-classes were located

. outsjde the 200 mile limit and were being taken in large numbers by some fisheries

in the Regulatory Area. On a yield-per-recruit basis STACFIS also noted the

considerable loss involved in catching yellowtail flounder of these year-classes
in 1998-90.

STACFIS expressed concern about the decline in the population at ages 6-8 in
recent years, taking this as an indicatien that the spawning stock hkiomass is now
at the lowest level {as measured by surveys) in the 1971-89 period. Although no
stock-recruitment relationshlp 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 to the spawning stock size, although the 1984 and
1985 year-classes should contribute to the spawning stock biomass in 1990-91.

Catch projections

STACFIS 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 thls 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 1990 should not exceed 5,000 tons. At this level, the
spawning stock biomass should not decline further, as the 1984 and 1985 year-
classes recruit teo the spawning stock.
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STACFIS also reemphasized that the advised tetal catch of 5,000 tons applies to

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

fishery will continue to be wvirtually impossible to manage. This is of particular
concern, given the ocbservation that a high proportion of young vellowtail flounder

is

found in the Regulatory Area. These younger fish are thus particularly

susceptible to such uncontrolled fisheries. Should these fisherles concentrate on
the recruiting 1984 and 1985 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 Subareas 0 and 1 (SCR Doc. 89/25, 26, 27, 30, 31; 5CS Doc. B89/14)

a) Introduction

Description of fishery and nominal catches. Catches have been rather stable in

the 1980-88 period with an average catch of 9,000 tons. Most of the catch has
been taken by Greenland {86%) in 1988. The Greenland fishery is carried out
mainly as an inshore gillnet and long-line fishery, with 89% of the total catech in
1988 taken in Div. 1A. The fishery in Div. 1A has exparnded 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 out by a Japanese vessel amounted to 1,568

tons.

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

1979 1980 19861 1982 1983 1984 1985 1986 1987 1588 1989

TAC

Catch

25 25 25 25 25 25 25 25 25 25 25
19 8 10 9 9 7 10 9 1 12

Provisional data,

b} Input Data

i)

ii)

iii)

Biclegical Information

Greenland halibut is considered a unit stock throughout the Northwest
Atlantic with the Gulf of St. Lawrence and Fortune Bay, Newfoundland
constituting separate stocks, Spawning supposedly takes place in the
deeper waters of the Davis Strait south of 67°N. The larvae are dispersed
by the north 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 compenent. 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. 1A. This split into recruitment tec 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 Greenland in different
fiords have shown that Greenland halibut may remain in the tagging area for
several years. The Canadlan components covers 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.

Commercial Fishery Data

The commercial inshore catches consist of larger fish (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 EB-1% inclusive, while in the offshore catches, age-groups 6-12
dominate.

Research data

Cffshore trawl surveys. A bottom-trawl survey was carried out jointly by
Japan and Greenland in Subarea 1 during September and October 1988,
covering the depth range between 400 m (200 m, north of 70°N) and 1,500 m.
The biomass was estimated to be 62,900 tons for Div. 1A (south of 73°N} to
Piv. 1D. A comparison between survey biomass estimates for 1987 and 1988
for strata which were covered in both surveys, shows that the 1988 survey
estimates are less than those from the 1987 survey. This dec¢line could
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reflect seasonal migration (the 1987 survey was carriled out in July/Rugust

on one side cnly of the Davis Strait). Biological samples from the survey
show that for a given length, the average gonad index increases from north
to south.

A bottom-trawl survey was conducted by USSR in Div. 0B and Div. 1BCD in-
autumn of 1988, covering the range 200-1,250 m. In Div. OB, the biomass
was estimated to 34,600 tons which {s higher than estimated from the 1987

survey but generally low compared to the entire series of trawl surveys.

In Div. 1BCD, the biomass was estimated to be 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 are considerably lower. It is
unlikély that the decline of the biomass estimates reflects a stock decline
caused by the fishery. It 1is suggested that changes in hydregraphic
conditicns over the period may have caused changes in.the distribution of
Greenland halibut toc deeper cffshore waters.

iv}) Other research results

A stock identification study of meristic characters and biochemical
genetics from 6 areas in the western North Atlantic (offshore: 'Div. 3X, 1C
and ICES Subarea XIVb, inshore Div. 1a, 1D, 1F) showed significant
differences in mean numbers of vertebrae between catches of the inshcre
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 populatlons among the
areas investigated.

c} Catch projections

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

The stock in the inshore areas of Subarea 1 seems to be isolated from the offshore
compeonent at least from the age of recrultment to the fishery (about S-years old).
The biomass in these inshore areas- 1s also unknown, however, a large part of the
catch in the inshore areas is from newly exploited areas and may be higher than at
equilibrium.

STACFIS could 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 tens 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. B9/08)

a} Introduction

Greenland halibut catches in the Labrador-eastern Newfoundland area have 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 to reach an all time low of about 16,000 tons
in 1986, In 1987, the fishery improved to the extent that the 1987 preliminary
cateh of 27,000 tens was approaching double the 1986 catch and slightly above the
average over the last 18 years. The 1988 catch, however, was agailn 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 catech 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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1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1589

TAC
Catch

30 35 55 55 55 55 75 100 100 100 100
34 33 31 26 28 25 19 16 27! 187

TAC for Div. 2F+3KL only for 1977-84.

2

Provisional data.

Input data

i)

ii)

Commercial fishery data

Considering the nature of this fishery, the migratory behaviour of this
species as well as the low levels of directed catch, it 1s difficult to
obtain catch and effort statistics which are accurately representative of
total stock size. Data that are available [mainly Canada (N)], however,
can be helpful as indicators of distribution and abundance in localized
areas. The only directed catch-effort data available 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 iIn
1987. This level is higher than that observed for 1982 (0.61 tons/hr) but
still below the levels of 19B3-84. It subsequently declined in 1988 (0.38
tons/hr) to the lowest observed during the period examined.

The age composition of the commercial fishery is usvally comprised mainly
of age-groups 6-8 inclusive. However, age compositions from only the
Canadian fishery were avallable for 1988. These indicated that more than
535% of the Canadian catch was comprised of age 7 with %4% 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 glllnet
fishermen in the scuthern range of the stock, the exploitation of these few
relatively young age-groups will likely be maintained. Furthermore, it can
be expected that this fishery, which explolts such few age-groups, will be
highly sensitive to fluctuations in individual year-class strengths.

Research survey data

Groundfish surveys. Biemass from Canadian Surveys in Div. 2J, 3K and 3L
was estimated for most missing strata using a multiplicative analysis
model. For Div, 2J in 1988 the bilomass estimate was 35,450 tons, which was
the lowest in the time series. The previous low was in 1987 at 50,771
tens. 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 drep in
those years. -

In Div. 3K, the 1988 biocmass estimate was 73,852 tons which 1s near the
lowest in the time series and conslderably below the 1986 estimate of
114,000 tons. The average biomass over the time peried is 85,000 tens, 1In
Div. 3L, the 1988 biomass estimate was 13,725 tons and is virtually the
same as the 1986 and 1987 estimates., These estimates are about 20% lower
than the average of 16,000 tons since 1981.

t

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; bhowever, 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 has been a considerable decline in biomass
between the two pericds examined. For Div. 2H, the 1987 and 1988 estimates
were also virtually the same at 23,300 topns and 22,003 tons respectively.
As with Div. 2G,- the more recent estimates are well below the earlier
estimates desplte better coverage. Again, 1t was clear for most strata
commonly fished between the perlods that there has been an cbvious decline
in catch per set.. For all divisions combined, the estimated blomass for
1988 was 160,137 tons. ’
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Estimates of blomass from USSR surveys in Div. 26H indicated that the 1988
estimate was the lowest in the time series from 1983-88, From USSR surveys
conducted in Div. 3K from 1981-B8 no trend in bicmass estimates could be
established. The 1988 estimate 1s near the average over the time period.

Year-class strengths from groundfish and shrimp surveys. From age
compositions of the Canadian surveys in Div. 2J+3KL, it was apparent that
Greenland halibut do not fully recrult to the groundfish survey gear until
age 35, but are probably fully recruited to the shrimp survey gear at age 1.

1982 year-class. This year-class appeared to be weak in both the Canadian
groundfish surveys and shrimp surveys in Div. 2GH 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 is estimated to be about average from
shrimp surveys and Canadian groundfish surveys in Div. 2GH during 1987 and
1988, It is estimated to be about 93% of the strength of 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 1in the Canadian
groundfish surveys in Div, 2J43KL 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 Canadian 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 sti1ll very abundant at age 2. While it
did not dominate the catches in the shrimp surveys in Div. 2J it still
appeared in large numbers.

1985 year-class. In the Div. 2GE 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 Iin the Div. 2J+3KL Canadian groundfish
surveys. In the shrimp surveys it dominated the catch at ages 1 and 2 and
was the most abundant year-class at age 3 in the shrimp survey time series.
From results of USSR surveys during 1983-88 in Div. 3K, this year-class is
predicted to be the strongest cbserved 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 is at age 1 from the
shrimp survey in 1988. For both Div. 2H and Div. 2J it is estimated to be
the weakest year-class in the 10 years observed for shrimp surveys.

Estimation of parameters

" Due to the lack of appropriate research vessel survey coverage and adequate catch

and effort data, suitable calibratien informaticon for SPA was unavallable and
therefore S5PA was not performed.

STACFIS recommends that attempts at an analytical assessment of that portion of
the Greenland halibut stock covered by the fishery and the surveys iIn Subarea 2
and Div. 3K and 3L be considered for review at the June 1990 meeting.

Prognoses

The TAC of 100,000 tons, set in 1985, was put in place for 1986 largely based upon
high survey biomass estimates, potentially good recruitment, and what was
considered to be low fishing mortality. The bicomass 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 2 divisions ceontain now only about 38,000 tons.

In Div., 2J3+3KL, the estimated blomass has declined from about 225,000 tons in 1984
to nearly half that level in 1988. Such declining trends in blomass were also
reported in the 19BB assessment (SCR Doc. 88/41) from USSR surveys. It is also
clear that the fishery is unlikely to have contributed solely to such declines,
Nevertheless, as the declining trends continue STACFIS cannot advise a TAC level




91

of 100,000 tons which is no longer supported by the data, However, there is some
potentially good recruitment for the future, Since 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 mainly in
age groups 6-8. These age qroups in 1990 represent the 1982, 1983 and 1984 year-
classes which may range in strength from average to above average.

e) 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 blcmass at the present time. The data suggest that the
biomass of Greenland halibut in Subarea 2 and Div. 3KL is now in the order of
200,000 tons compared to a level of about 400,000 tons estimated in the 1983-84
period. An F,, reference level of 0.29 (NAFO SCR Doc. 87/45) and a natural
mortality rate of 0.20 implies an exploitation rate of about 25%. Therefore,
STACFIS advises that a catch in 1990 of 50,000 tons would approximate fishing at
the Fg , = 0.2% level.

STACFIS recommends that consideration be glven 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 0 and 1 (SCR Doc. B89/08, 30, 55; SCS Doec. 89/08, 13)

a}l Introduction -

A total catch of 120 tens has been reported to date for 1988, compared with 318

tons

reported for 1987. All of the 1988 catch was taken in November-December.

Catches since 1978 continue to be restricted to by-catches in the Greenland
halibuct fishery. Recent catches and TACs ('000 tons) are as follows:

1979 1960 1981 1982 1983 1984 1985 1986 1987 1988 1989

TAC [} 8 g -] 8 8 8 8. -] 8 8
Catech ? 2 + + + + + + + +
b) Input data

i) 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 (NAFQ Sei. Coun. Rep., 1985, page 72} was
possible.

ii) 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 biomass was determined to be about 45,700 tens. This compares
with an estimated 44,000 tons from the 1987 survey.
USSR research data (SCR Doc. 83/08, SC5 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. OB and Subarea 1.

c) Prognoses

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

1987,

page 71} that the present TAC of 8,000 tons represented an exploitatien

level of <10% of the biomass estimated from a 1986 Canadian 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 remain at the 1989 level
of 8,000 tons.
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15. Roundnose Grenadier in Subareas 2 and 3 {SCR Doc. 89/08, 55; SCS Doc. 89/08, 09)

a)

b)

Introduction

The 1988 catch of 6,337 tons was down by about 2,000 tons from the reported catch
in 1987 and was only about 58% of the TAC. Catech by EEC-Portugal totalled about
900 tons, similar to 1987, but landings by the USSR and GDR beth declined by about
1,000 tons compared to 1987. Noeminal catches remaln low compared ta those prlor to
1579 {(1967-78 average was about 26,000 tons)., Catches and TACs ('000 tons) for the
recent period are as follows:

1979 1980 1981 1982 1983 1984 1985 1986 1987 19838 1989

TAC
Catch

35 30 27 27 11 11 11 11 11 11 11
8 2 7 q 4 4 5 " g - &

1

Provisional data.

Input data

i}

i)

Commercial fishery data

Catch and effort data were available from ICNAF and NAFC 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. 89/55). Catch
rates of roundnose grenadier are less variable when this specles comprises
relatively larger preportions of the catch, therefore a new category type,
percent catch composition ¢f roundnose grenadier by weight, was included in
both data sets. In addition, the category type depth (<800 m, 2800 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 indicate relative stability in catch rates in the
1980*'s. The series derived using ICNAF and NAFO statistics suggests twe
periods of stability; 1967-76 and 1979-86 with a slight decline in the
period between these two.

It has been noted 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 thils 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 similar regulation beginning in 1988. As was
recommended by STACFIS in 1988 (NAFO Sci. Coun. Rep., 1988, page 70} the
Canadian Observer data were examined Iin 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 lncrease
compared to those of the USSR when only they filshed 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 catch 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 roundnose grenadier.

Length fregquency data for 1979-88 were available from the Canadlan Observer
Program. Mean lengths were variable from year to year, but generally showed
a decrease over time. Generally, smaller fish were caught in Dlv. 3K than
Subarea 2.

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 c¢m}. As noted above, this pattern is alse similar to that of
comrercial catches.
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Estimation of parameters

There are insufficient data available at present te 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 relaticnships were not satisfactory. Thus
general producticn analysis is not possible (NAFO Sci. Coun. Rep., 1988, page 70).

Prognoses

Catches have increased slightly from 1984 to 1887, but catch rates have not
increased during this period, instead they remained relatively stable.

Analyses presented suggest that the low and stable cateh rates in recent years are
not a result of by-catch limitations. The precautionary TAC level of 11,000 tons
was imposed because of concern expressed by STACFIS regarding the status of the

" stock. Catches averaging about 50% 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 precautionary level of 11,000 tons should remain in effeet 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 specles 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 1981 1982 1983 1984 1985 1986 1987 1988

Catch 5 4 4 3 2 2 2 2t 2

Provisicnal data.

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

Until more bioleogical data and separate c¢atch statistics for the two species
become available, it will not be possible to carry out’ any assessment. The
previous advice of §,000-6,000 tons corresponds to the average catch in the
seventies while the catches in more recent years are well below this level. There
are however no indications that this decline in the yleld reflects a corrsponding
drop in the biomass and hence the level of 5,000-6,000 tons could be a sustained
yield. Therefore, STACFIS finds no reason to change the previous advice of 5,000~

in Div. 3L (SCR Doc. 89/04, 43, 44, 52)

a) Introductien
1,000-6,000 tons.
1

b Input Data

c) Catch projectlons
6,000 tons.

Capelin

al Introduction

Nominal catches of capelin in thils Division were less than 4000 tons between 1970
and 1973, then increased to 58,000 tons in 1974 and declined to 12,000 tons in
1979. No offshore fishing has occurred since 1978. Provisional statisties for
1988 indicate 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 (7000
tons) are as follows:
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1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

Advised TAC 16 16 30 -1 60 as &0 130 283 90 335

TAC

Catch

10 16 30 30 30 26 26 55 25 45 46
12 14 24 27 25 33 25 48 19? 54°

No STACFIS advice
Provisional data

Input Data

i)

1i}

Commercial fishery

A logbook 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 are 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, cateh 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 4.8 4.6 8.8 6.2
Purse seines (tons/day) 9.4 1.4 18.8 14.3 16.4 19.0 18.1 20.7

The discarding rates {which includes dumping ¢f dead capelin as well as
releasing fish alive) for 1988 were 14% and 17% for purse seines and traps
respectively. These rates 'are lower than the 35% for purse seines and 74%
for traps observed in 1987.

Low percentage of females was the dominant reason for discarding from
traps, and for purse seines, lt 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 year-classes accounted for 59%, 15%, 14% and
11% respectively of the commercial catch (by numbers) in the 1988 inshore
fishery.

Research data

Aerial surveys of capelin in Trinity and Conception Bays have been
conducted in June and July since 1982, Total surface area of schools,
estimated frem aerial photographs, . provided an index of abundance. The
1988 survey provided repeat coverage of at least four times for three out
of feour trapnsects, The estimate of total schoel 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
biomass from acoustic surveys have shown the same trends except for 1988.
In this year, the inshore indices are higher than would be expected from
the projected biomass, suggesting that the projected biomass for 1988 was
conservative.

The USSR conducted a preliminary survey in Div. 3KLNO during 17 March to 30
April 1988 and an accustic survey during 13 May to 3 June in Div. 3LNO. A
biomass of 3,950,000 tens of capelin was estimated from the latter survey.
The 1986 year-class was dominant in Div. 3L, an observation in agreement
with the results of a 1988 Canadian acoustic survey.

An acoustic survey was conducted by Canada in Div. 3L during 12-28 May
1989, The total biomass was estimated to be 7,145,000 tons compared to an
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estimate of 4,551,000 tens 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 problems during the survey in an
area where this year-class was dominant. The 1987 year-class was estimated
to be abeout 1.6 times the size of the 1983 and 1986 year-classes which had
been the strongest in the series to date.

Replicated calibrations during May 198% of the Canadian acoustic system
resulted in a 3.2dB difference from a calibration performed on the same
system in October 19%88. ©No problems had been ldentlified during the May
1989 callbration and in fact, calibraticn procedures had become more
rigorcus. Consequently, the May 1989 calibration was used to derive the
estimates of abundance reported above. STACFIS noted that calibratiens
using calibration hydropheones, as 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 ICES member countries. Therefore, STACFIS
encourages the use of standard targets in future calibrations of acoustic
systems. :

Estimation of parameters

The major contributors to the mature population in Div. 3L during 1990 will be the
1986 and 1987 vyear-classes. While the 1986 year-class will be reduced in
abundance due to natural mortality, spawning mortality and fishing mortallty, 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 bicmass 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 mertality at
age 2 are available, and for catch projections, the estimate of spawning mortality
at age 2 is assumed to be the same as age 3. STACFIS noted that the trends in
spawning biomass prcjected from acoustic surveys have generally agreed with the
trends in inshore indices of abundance. Thus, as in previous assessments,
estimates of year-class strengths for immature and mature capelin were derived
from the 1988 Canadian acoustic survey.

Table 10. Capelin in Div. 3L: parameters used in the
projections of stock size.

Age Spawning Proportion . Mean
(yr) mertality mature! wt {g)
3 1.39 0.47 21.2
4 1.69 0.87 28.4
3 2.23 0.93 31.1
6 2.23 1.00 32.4

! Used to calculate mature blomass in 1990.

Catch preijecticns

The results of the projecticns, 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 Table 11.
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Table 11. Capelin in Div. 3L: projections of stock size

for 1990,
Number of fish (millicns)
Age June 1989
{yr) Mature Immature June 1990
2 8,900 581,900
3 90, 400 88,300 432,700
4 19,800 500 82,100
5 2,500 - 1,900
6 - - 200
Biomass {tons) of mature fish 6,400,000

STACPIS continues to consider an exploitation rate of 10% of the mature biomass to
be appropriate for capelin, and accordingly advises a TAC of 640,000 tons for Div.
3L for 1990, which corresponds to a 10% exploltation 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.

18. Capelin in Divisions 3N and 30 ({SCR Doc. 89/04, 52; SCS Doc. 8e/08, 13

a) Introduction

Nominal catches in these divisions increased from about 7350 tons in 1971 to
132,000 tons in 1975 and declined to 5000 tons in 1978. During this period, most
of the catch was taken by USSR midwater trawlers and Norweglan purse seiners. The
fishery was closed during 1979-86. The provisional catech in 1988 was 4,736 tons
reported by USSR and 1,395 tons reported by Japan. Most of the USSR fishery
occurred in Div. 30 in May. Recent TACs and catches (000 tons) are as follows:

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

Advised TAC 0 0 9} -t 0 0 0 o i0 i0 28
TAC 0 0 ¢ 0 0 0 ¢ 4] 10 15 28
Catch 0 0 o} 0 0 0 + 62 12 6*

No STACFIS advice

? Provisional data

b) Input data

Research data. An acoustic survey by Canada in Div. 3N during 22 June 3 July 1988
provided a biomass estimate of 561,000 tens of which 544,000 tons were estimated
to be mature capelin. This is 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 is the highest
contributiocn by two-year-olds 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. 3NC stock.could not be extracted from
the total biomass estimate for Div. 3LNO of 3,951,000 tons. 1In Div. 3NO, capelin
cf the 1985 year-class dominated, followed by the 1986 and 1984 year-classes,

c) Catch projections

No stock projectiens were made for capelin in Div. 3NC because estimates of the
1986 and 1987 year-classes were not available. Although the 1986 year-class
occurred in signiflcant numbers in the 1988 spawning stock, these were mature fish
and STACFIS considered that this was not an accurate estimate of the entire year—
class. STACFIS ccnsiders that an expleltation rate of 10% of the mature biomass
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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 significant contributlon to the spawning
stock in 1988 similar to the strong 1983 year-class; this suggests that the 1986
year class i3 strong in the Div. 3NQ stock. If the 1987 year-class 1s also strong
in this stock, then the biomass in 1990 will be 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 biomass indicating a
catch of 30,000 tons in 1990,

Squid in Subareas 3 and 4 (SCR Doc. B9/13, 16)

a) Introduction
Neminal 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 850 tons. Recent catches (000 tons) and
TACs are as follows:

1579 1980 1981 1982 1983 1984 1985 1986 1987 19488 1989

TAC 120 150 150 150 150 150 150 150 150 150 150
Catch 162 70 a3 13 + 1 1 + 2 1!
! provisional data.

b) Commercial Fishery Data
The offshore squid fishery in Subareas 3 and 4 continues to be mainly a by-catch
fishery. Length frequency distributions of commercial samples of squid in inshore
areas of Div. 3KL in 1988 were considerably smaller then in 1987 when the average
size of the squild was unusually large.

c) Catch Projecticons
Because of the short life-span of squid and unpredicted wvarlability in
avajlability, no catch projection can be made for 1990.

Shrimp in Subareas 0 and 1 (SCR Doc. 89/28, 29, 38, 40, 41, 53}

L]
a) Introduction

The nominal catch of shrimp in the offshore areas of Subareas 0 and 1 increased
from less than 1,000 tons before 1972 to almost 43,000 tons in 1976, 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 toc about 42,000, 45,000 and 49,000
tons from 1985 to 1987, respectively. Preliminary statistics for 1988 indicate
total catches of about 51,000 tons. The offshore fishery has been regulated by
TAC since 1977. In addition, the new fishery north of 71°N yilelded about 4,300
tons in 1985, increased to about 11,000 tons Iin 1986 and 1997 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 tcns
in 1974). PRecent TACs and catches (tons) are as follows:
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Cateh 1979 1960 1981 1982 1983 1984 .1985 -1986 1987 1988
Subarea 0 1,129 874 5,284 1,812 5,413 .2,142 2,640 2,995 6,140 5,881
Subarea 1 T .
Inshore! 7,500 7,500 7,500 7,509 7,500 77500 7,500 7,50 7,500 7,500
Offshore {5 of "71°N} 25,958 35,778 ,32,016 35,015 33,854 .33,741 39,547 41,589 42,794 44,938
Offshore (N of 71°N) - - - - - - 4,349 11,045 10,700 6,660
Subarea 1, total 33,458 43,278 389,516 42,515 41,354 41,241 51,396 60,134 60,994 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 1980 1981 1982 1983 1584 1985 1386 1387 19848 15989

SA 0+l Cffshore Catch
(5 of 7t N)

5A 0+1 Advised
Cffshore TAZ

3A 0+] Effective
Cffshare TAC

27.087 36,652 37,300 36,827 39,267 35,BBY 42,187 44,584 48,934 50,819 -
29,500 29,500 29,500 25,500 29,500 29,500 36,000 36,000 .36,000 36,000 44,000/50,000

29,500 29,500 35,000" 34,8007 34,6257 34,925% 42,120° 22,120° 40,120 40,120 45,2952

Provislonal data
Estimated from total landings.

includes TAC of 5,000 in Sybarea 0,
Includes TAC of 6,120 in Subarea 0.
Includes TAC of 7,520 in’Subarea 0.

v N e

The 1988 fishery in Subareas 0+1 occurred from January to December and in Div. 1A
north of 71°N from May to December.

b) Input data

i) Commercial fishery

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 Div. 1B {standardized to 1976} and for the Canadian
fishery in Div. OA (standardized teo the average of the other tndices in
1980) are given in Table 12.

Table 19, shrimp in Div., 0A and 1B8: CPUE indices (July-September) from Greenland, Norwegian and French
fisherles for shrimp in Dlv. 1B and the Canadlan flshery ln Dlv. OA, 1976-8E,

Div. 1976 1977 1974 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

Greenland 18 1.00 0.74 0.67 0.51 0.63 0.59 0.74 0.66 0.67 0.76 0.B4 1.05 0.76

Norway 18 1,00 0.84 0.60 0.47 0.60 0.43 0.57" 0.56 0.63' - - - -

France? 1B 1,00 1.13 0.61 0,48 Q.58 0.80 0.60 - - 0.62 1.01 0.67 -

Canada® DA - - - - 0,60 0.66 0.78 0.63 0.64 0.61 0.67 1.31 0.93
July only

2 All French data are from July only except 1985 (August only) and 1986-B7. (July and August}.
* Div. OA (1980 is average of the other 3 indlices).

From 1984 to 1987, the Greenland index based on seven trawlers (slx sister
vessels of 721-857 GRT, bullt arcund 1970, and one trawler of about 1,000
GRT, build in 1982) increased by 57% while the Canadian index remained
stable frem 1984-86 and then increased sharply in 1987. In 1988, both
indices decreased, by 28% in the Greenland data and 29% 1Iin the Canadlan
data. No indices were avallable for 1988 from Division 1B from either
Norway or France, but the Norweglan catch rates for the June-July period in
Div. 1D decreased by 19% from 1987 to 1988.
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Biological data. Length frequencles for the sampled catches in Div. OA by
month 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 18-19, 20-21 and 22-23 mm. The overall distributions
were similar to those observed 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 observations cannot be linked to future recrultment.

Shrimp discards. The percentage of shrimp discards to Div. QA estimated by
ocbservers showed that levels were similar to those cbserved in the previous
Lwo years, averaging just over 2%. There were no estimates of discards for
the other fleets from Subarea 1.

By-catches. Observer data on catch composition from the Div. OA 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
substantial increase from 9 kg per hour in 1983 to 107 kg per hour in 1987
foliowed by a decline to 76 kg per hour in 1988. Greenland halibut catch

rates have shown a gradually increasing trend from 4 kg per hour in 1985 to
13 kg per hour 1988.

In response to the STACFIS recommendatlion from the June 1988 Meeting that a
detalled study of the by-catch in the shrimp fishery be conducted, data
from the July 1988 research survey in Subareas 0+l were analyzed for catch
composition. It was concluded ' that the level of by-catch, primarily
redfish and Greenland halibut, in the offshore cocmmercial shrimp fishery is
high (about 20% of the total welght), which 1is in agreement with previous
investigations in Subarea 1. However it was noted, that the distribution
of research hauls did net reflect the distribution of the commercial
fishery and that results from the July survey might not apply to the whole
year,

ii) Research vessel survey

A stratified-random trawl survey was carried out in July 1988 in NAFQ Div.
OA and 1A-1B (64°52'5N-T72°30'N) to assess the distribution and trawlable
biomass of shrimp. The area was divided at 69°30'N into northern and
southern 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
swept area method.

The biomass estimate calculated for the area south of €9°30'N is 140,000
tons (f 29%) and for the northern area, about 25,000 tons (f 67%). Catches
were generally very small especially between 69°N and 71°N. Low densities
were observed almost contlnuously along the western slopes of the banks
south’ of 67°N. However, it also was noted that estimates obtalned by swept
area methods are considered as minimum biomass estimates, which should be
used as indices rather than absolute measures of abundance. A serles of
such estimates is required before any interpretations can be made
concerning changes in stock abundance. It was alsc noted that factors other
than depth might be important as a basis for the stratification (e.qg.
time-of-day, Lemperature, bottom type). It appears that the survey covered
most of the shrimp distribution 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 0 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
fishery over the past number of years {e.g. more efficlent trawls, trawl
positioning systems) have made it difficult to interpret the catch-rate series in
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terms of stock abundance. However, it is unlikely that the efficiency of the
Canadian and Greenland trawlers decreased between 1987 and 1988 and the decrease

in catech 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 pericd (old
index).

CPUE index for all months of the year (new index}).

Because of the continued doubts about the reliability of the old CPUE index, and
the possible changes in interpretation due to the inclusion 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 to derive an index which would be an
improved representation of the performance of the fleet. The new index has some
obvicus benefits over the old July-September series in that all months of the year
are considered and therefore more of the total catch is represented, interactions
can be investigated and the model has some predictive capability.

The analysis showed that there are significant interactlons between year-month,
vessel-year and area-year. These interactlions were lncluded as randem noise in
the data and a final analysis was made wlth no interaction terms. The resulting
index was similar to the old index {Fig. 17) in that it is possible to interpret a
general increase from 1979 to 1987. However, a number of interpretations for
either of the series is possible and these interpretations are strongly influenced
by the 1988 point. The new analysis suggests that catch rates from 1982 to 1988
have been relatively stable, except for 1987 which was anomalously high. The
serles 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
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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.

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 perliod shows a
generally increasing trend since 1879, but the 1988 index is similar to levels of
1982, 1985 and 1986. STACFIS noted some Inherent preblems 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 aver
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 lncreasing the TAC were discussed. It was
advised that, should it be desired to investigate more vigerously the level of
catch that can be sustained, controlling offshore catches at the 1986 level
(44,000 tons) might be a safe approach. A higher 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 sti1ll inconclusive 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 advice that catches in 1990 should not be allowed to exceed the
present level (50,000 tons}). This advice is for the offshore grounds in Subarea 1
south of 71°N and the adjacent parts of Subarea 0,

The Greenland Shrimp Fishery North of 71°N

A Greenland trial shrimp fishery was initiated north of 71°51/5N 1in 1985 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 guota regulation of the
West Greenland shrimp fishery.

Nominal catches have been 4,349 tons in 1985 and 11,045 tons 1in 1986. In 1987,
the southern limit ¢f the area was changed to 71°N and the area was divided in two
parts; a southern area from 71°N to 72°52'5N, 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 1in 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°52'5N 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.

Logbook data from 30 trawlers were analyzed to show the overall distribution of
trawling hours and mean catch rates in 1988, The 1988 fishery tock place from
June to December; meteorological observations indicate that the major fishing
areas were ice-free during this period. Excepting three hours of fishing, no
fishery was registered in the experimental area north of 72°5275N. The
distribution of the total effort has changed during the last three years, although
the overall pattern of distributien in 1986 is still easily recognizable in the
pattern of 1988. There is a more easterly and southerly distribution of effort in
1988 as compared to the previous years. Trawling activities tended to 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 Divisien OB

In the fall of 1988, a new fishery for shrimp was begun by Canada in Division 0B,
east of Cumberland Sound. The fishing area was far removed from the traditional
shrimp fishing grounds in Davis Strait and the sizes of shrimp occurring 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
Octcber and November, followed by two periods of high but variable rates up to the



102

end of the year. It iIs 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 bioleogical differences between the shrimp in thils area and in the
traditional grounds. It is not known at present whether they constitute different

stocks.

g) Future research
Some recommendatlions made in June 1988 (NAFO, Sci. Coun. Rep. 1988, page 79) were
addressed. A research trawl survey was conducted in Davis Strait in order to
estimate the bicmass 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
recerded for each set. However, it will take a number of years of build the data
base and gquantify the effects of new gear technology in the fishery. It was also
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 Davis 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 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, STACFIS recommends that gquantitative information on both
ablotic factors and stock features such as temperature, egg mortality, frequeney
of berried females and survival rate of embryos be obtained in order to evaluate
the reproductive potential of shrimp in the different areas.

21. Shrimp Steck in Denmark Strait (SCR Dec. 89/18, 19, 36, 39, 50, 53)

al Introduction.
The fishery started in 1978 with a catch of less than 400 tons and exceeded 8,200
tons in 1980 after the additional 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 toc ahout 12,500 tons in 1988, EHC-Denmark
{(Greenland), Faroe Islands, EEC-France, Iceland and Norway participate in this
trawl fishery. A summary of catches and TACs 1is 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 - - - 10,0002
Effective TAC? - - 8,000 4,500 5,725 5,245 6,090 7,225 7,225' §,725' 9,025

Total catch 1,265 8,405 4,792 4,902 4,175 6,731 8,110 10,964 12,178 12,549

- oo e

b}

Provisienal data.

Advised foer a few years as a precautlonary measure.
On western side of midline only.

Not including Greenland filshery north of 66°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 conditlions. The main fishing area extends
from approximately 65°20'N to 67°30'N and between 28°W and 32°W. In 1986, 59
vessels were engaged in the fishery, with occaslonal fishing by Icelandlc vessels.
In both 1987 and 1988, 60 vessels participated in the fishery on the western side
of the midline 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
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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 compounded 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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Fig. 18. Shrimp in Denmark Strait: CPUE for the January-June

and July-December periods of 1980-88 compared with
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 dlfferent trends in the catch-rate data,
and bearing in mind the difficulties with ice, gear improvement and lack of
logbook infeormation for many vessels, the Committee could not evaluate the
changes in catch rates, that have been observed, In terms of stock
abundance. It 1s recognized, however, that in 1988 catch rates declined
substantially for all fleets from the 1987 level.

Biological data. bData c¢n the biology of shrimp in Denmark Strait were
available from Icelandic and HNorwegian trawlers in 1988 and from a
Greenland trawler in 1989. Data from a Norwegian trawler in March 1988 and
a Greenland trawler in April 1989 showed that shrimp with a modal group
around 30 mm carapace length (CL) was dominating as in samples from
previous years for all countries. 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 compeonents cof males at 21, 25 and 28 and at least cne
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. Norwegian observer data from 1982 to 1988 indicate that the
number of £ish per kg of shrimp increased substantially in 1987 and 1988
compared to previcus years. 5mall juvenile redfish was, by far, the main
by-catch., ’
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ii) Research vessel surveys

Since 1983 a Norwegian research cruise has been conducted in Denmark Strait
every year in the autumn. The survey in September 1988 provided additional
information on the biolegy of this stock. For the total surveyed area a
siight increase in the proportion of males is indiecated, but otherwise, the
distribution of catches by sex was similar to that observed in previous
years. Males were found in highest propertions in the western and northern
parts of the region and in lowest numbers around Dohrn Bank. Most of the
females were ovigerous, while 25% were not expected to spawn. The
proporticn of non-spawning females was higher to the north than in the main
fishing area. Mean shrimp size increased from north to 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 distribution of females had only one peak, about 30 mm.

Biomass calculations, using the swept-area method, gave an estimate of the
minimum trawlable biomass of 49,600 tons for the investigated area. This
compares with estimates of 31,300, 44,200, and 25,200 tons for 1985, 1988,
and 1987 respectively. The biomass estimates from these surveys are heavily
influenced both by the proportion of randemly selected statlons that fall
in areas which are 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 distributlon and availability of shrimp), thelr value as
indicators of stock size is limited at present.

In May to August 1987 an exploratory fishery for shrimp was carried cut by
a Greenland commercial wvessel outside the commercially explecited fishing

grounds (seuth of 653°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. 1In the exploratory area between
Cape Farewell and 71°N {with 153 hauls) some commercial concentraticns were
found. Biomass estimates were calculated for the area sputh of 71°N on
basis of a post-stratification of the data applied to two depth zones, i.e.
200-400 meters and 400-600 meters. In a single stratum Iin one of the
southernmost areas a very high density of shrimp was observed in two out of
eight hauls, making up for 50% of the biomass caleulated for the total
exploratory area (7,400 tons). STACFIS noted, that very high variances are
involved in the estimates from this exploratory fishery, and that the
results should be treated with cautlon.

Prognoses

At the June 1988 Meeting, it was agreed that the catch-rate series for the
individual countries were inconclusive in terms of indicating steck size. It also
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, especially since there had
been no apparent change in stock compeosition 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 precautlonary 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 changes 1in interpretation from last year. The CPUE series for all
nations showed, with the exception of 1980, fluctuation around a mean level of
about 220 kg per hour with ne¢ obvicus 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 inclusicn of
the 1988 biomass estimate of about 50,000 tons results in an average level of
about 38,000 tons, slightly higher than the average of the three previous 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 fer 199C be maintained at approximately 10,000 tons.
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The Committee noted that the 1988 catch of about 12,500 tons is the highest -
obtained since the fishery began, however, there are no data at present to

determine what short and long-term effect this level of remeval might have on the
resource.

Future Research

Data on biolegical characteristics of shrimp in the Denmark Stralt were avallable

‘in reports from Greenland, Iceland and Norway, but their usefulness in assessing

the stock was limited by the lack of full geographical coverage on a year-round
basis. 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 is
still lack of knowledge on environmental variables and the distribution 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 relterated, but left
to the discretlon of the various institutions to assign their priorities. However,
it was agreed that other recocmmendations from the June 1988 Meeting (NAFD Sci.
Coun. Rep., 1988, page B8l), which were not dealt with, should be reiterated.
STACFIS therefore recommends: i) that the blological samples be obtained from all
sectors of the shrimp fishery in Denmark Strale; 1i) that research vessel surveys
For shrimp in the Penmark Strait ke continued and intensified. In an attempt to
increase the - usefulness of CPUE data, STACFIS further recommends: 1it) that all
countries include gear type and size (no. of meshes) in vessel logs.

The management policy at BEast Greenland of separate gquotas for the areas outside
the main fishing area.

From a biologlcal viewpoint, there are no immediate concerns over exploratory
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 distributicon 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°%, on the south by 65°N from the Greenland coast to 30°%, and on the east by
a line between 65°N 30°W and 68°N 23°% (Fig. 19), to avoid the possibility of
additional fishing pressure on the stock. '

The possible effect on conservation of shrimp as a conseguence of the ice coverage
of the water.

STACFIS agreed that it is difficult to determine the implications of ‘ice coverage
on conservation of shrimp. If shrimp are 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 some protection for such
concentrations if it restricted fishing in the area at the time. The collection of
data and evaluation of these conditions would be difficult and compounded by
factors such as the distribution of the stock over time, the variabllity in ice
coverage and the possible Influence of ice on shrimp distribution. However, if 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 islandica) started in 1983. The fishery takes place on
narrow grounds in the coastal area by a few speclalized 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 19877 19887

Catch ) + 1 1 o1 1! 1!

! provisional data,.
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III. RESPONSE TO FISHERIES COMMISSION REQUEST
Introduction

STACFIS suggests that the Scientific Council advise the Fisheries Commission that a more
fruitful interaction would be promoted by framing inquiries in the context of the problems
which the Fisheries Commission wishes to resolve. Very specific questions, as contained in
item 3 of the Commission’s request for advice, elilcit very specific answers, which may
well be misleading in relation to the Commission’s problems unless the questions are
accurately formulated. More importantly, they do not provide the Sclentific Counecil
adequate opportunity to bring forward advice -relevant to the Commission’s problems which
maybe cutside the scope of these specific questicons.

Cod in Divisions 2J, 3K and 3JL (NAFO SCR Doc. 89/05, 34}

The Secientific Council was requested to: continue to provide information, 1f 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 if the proportion likely to be
available in the Regulatory Area in future years. Information Is also requested on the age
composition of that portien of the stock occurring in the Regulatory Area.

A comprehensive review of studies on discrimination of the various stock compenents of cod
in Div, 2J+43KL was presented at the 13986 annual meetlng (NAFO Sci. Coun. Rep. 1986, pages
121-124). 1Information on genetic variation, migrations, meristics, 4infestation 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 these overlap broadly in their distributicns,
particularly in coastal areas in summer. Biochemical, parasitological and meristic studies
all indicated close similarities among cod in Subarea 2 and Div. 3K, but these and also
the tagging studles indicated that cod in Div. 3L were a more heterogenecus group. It was
also reported that, clearly, some of the cod occurrlng in Div. 3L, particularly those
occurring in deep areas of eastern Div. 3L, were similar te 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. 3INO. 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 may vary, depending on
envirenmental conditions such as ice coverage and water temperature. No new informaticn on
this topic is presently available and these conclusions remain unchanged. It was noted
that while the data on stock structure of cod in Div. 2J and Subarea 3 is considerable,
further analyses are continuing, for example, the results of substantial tagglng programs.
These ongeing analyses may provide insight as to whether smaller management units might be
no more prene to mixing of fish with other management areas, than are 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 previcusly analyzed data sets. The proportion of cod biomass in the
Regulatory Area in Div., 3L relative to the bicmass 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 durlng that time
of year.

Results of surveys conducted by the USSR since 1977 during spring indicated that the
proportion of the Dlv. 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 31, by Canada indicate the
proportion of cod 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 proportion of biomass derived from these 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 is similar to that of other times during the year, the previously
reported caonclusion that "the proportion of the entire Div. 2J43KL cod biomass estimated
te occur in the Regulatory Area is less than 10% in winter and less than 5%, on average,
throughout the year" remains unchanged.

Results from both Canadian and Soviet surveys suggest no annual trends in the proportion
of the Div. 3L cod biomass that occurs in the Regulatory Area and it may be reasonable to
assume that proportions expected te occur be about the same as those cbserved,
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Age compositions 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 pertion of the Div. 3L cod biomass occurs outside the
Canadian 200-mile zone, indicated that a proportlonately larger number of younger fish
occurred in the Regulatory Area than in the entire divislon. During winter, when the
maximum proportion of the Div. 3L blomass occurs 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 c¢od in Div. 2J+3KL as a whole derived from autumn surveys
conducted by Canada were similar to Div. 3L percent age compcsitions also derived from
autumn surveys. The most abundant year-class in the 1988 surveys in Div. 3L (spring and
autumn) and the whole of Div. 23+3KL {autumn) was that of 1987 {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.

Cod in Division 3M

The Scientific Council was asked to: advise on the levels of unaveoidable by-catch of cod
in directed fisheries for redfish and American plalce, The Commission asked also for
comments on the appropriateness o¢f 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 ceod
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 BAmerican
plaice fishery was 8.8%. It is possible that these by-catch rates will increase as the
biomass of cod in Div. 2M increases mainly from the growth of the relatively streong 1986
year-class.

No information has been provided on discarding.

The raticnale for establishing a target spawning biomass is to malntain a stock size that
will support a viable fishery without endangering the stock. It would assume that there is
some relationship between spawning stock and resultant levels of recruitment. There 1is
presently no documentation to indicate.that a stock-recruit relationship exists 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 1960°s 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 fer most cod stocks it has been shown that the probability of poor recruitment
is less when spawning stecck is high.

Scientific advice, since the early-1980s for this stock has been that no directed fishery
should be allowed, to protect the remaining spawning stock and to reduce the loss in
yield-per-recruit resulting from fishing incoming year-classes at early ages. The average
biomass (age 3+) from 1960 teo 1965 was estimated at about 200,000 tons and the spawning
biomass {age 6+) about 65,000 tons. Stock bicmass subsequently declined to low levels by
the mid-1970s and have remained low to the present. Sequential populatien analyses have
not been possible in recent years because of insufficlent data, however, biomass estimates
from research surveys have indicated that the stock was low. In 1986 the age 3+ bicmass
was estimated at 30,000-35,000 tons with a spawning biomass at about 106,000 tons.

TACs for this stock from 1984 to 1987 were based on a management strategy of the Fisheries
Commission (NAFD FC Doc. 83/IX/4, revised}, namely that "the TAC will not be increased
beyond 12,965 metriec tons until the Scientific Councll advises that the age 3+ mean
biomass has reached a level approximately equal to one-half the mean age 3+ equilibrium
biomass associated with fishing at F_,, and assuming long-term average recrultment

levels”. The estimate for cne-half the mean age 3+ equilibrium biomass was estimated at
85,000 tons.

Target spawning biomass levels have not been included in past advice and data currently
available do 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 this level. It 1s expected that this biomass will
increase in 1989 with the growth of the relatively strong 1986 year-cliass. The spawning
stock estimated from 1988 surveys would be low because the stock was mainly comprised of
cod aged 2 and 3 years.
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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 is clear that any target should be much larger
than the current spawning stock size. For this stock, spawning biomass is defined as

knife-edged at age 6 years, however, STACFIS recommends that available maturity data be
analyzed for the next assessment.

Flounders in Divisions 3L, 3N and 30

With respect to flounders in Div. 3LNQO, the Scientific Council 1is requested to: provide
advice on the impact of recent increased catches of Amerlcan plaice and yellowtall

flounder from areas described by the Council in its 1888 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 concluded that the changes In catch distribution
are reducing the potential yield.

Survey results for juvenile yellowtail flounder ({ages 1=4} continue to support the
conclusion that nearly the entire nursery area is in the Regulatory Area of Div. 3N.

Historically age 4 on average (1968-87) contributes 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 cccurred in the catch matrix. However, in 1988 they comprised
11.1% of the catch numbers in the Requlatory Area.

Fish at 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 10,544 tons. In the Regulatory
Area Spain removed 24.0 millicn 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 Regulatory 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 cbserved level since 1970. Should fishing pressure
continue at present levels on young fish, potential recruitment to the spawning stock
could be sericusly jeopardized.

Surveys for Jjuvenile American plaice show that a high proportion of young American plaice
are found in the Regulatory Area of Div. 3NC. Little information 1is available on the
distribution of juvenlile American plaice in the Regulatory hrea of Div. 3L.

With the recent increase in American plalce catches by some fleets in the Requlatory 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 yocunger contributed 31% on average to the catch numbers from
the stock compared to 13% on average from 1981-85.

The ycungest age in the Spanish catch in 1988 was 3 year olds, compared with € 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 appears to be relatively strong from the Canadian juvenile surveys.
However, in Div. 3N, most of this year-class is still found outside the 200-mile limit,
and has already shewn up in commercial catches in the Regulatary Area. Its contributioh to
the population {and fishery) in subsequent years will depend on the level of the fishery
in the Regulatory Area on this year-class in 1989-91.  The potential exists for a
substantial reducticn in yield-per-recrult if catches of thils year-class are high in 1989-
9.

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 alsc
at a relatively low level. Apart from the cbviocus benefits in yield-per-recruit, there
should be a benefit in allowing a higher proportion of the recruiting year-classes to
enter the spawning stock.
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STACFIS noted that 'there are considerable data avallable from fall surveys on the
distributicon of Jjuvenlle American plaice and yellowtail flounder in Div. 3NC, including
the Regulatery Area. In order to advise on management optlions such as closed areas or
seasons to protect these nursery areas, STACFIS recommends thdt a detailed analysis of
these data be made, in conjunction with information on distribution of flounders in the
commercial fishery.

STACFIS notes that most of the reported fishing activity by Contracting Partles in the
Regulatory Area 1s by EEC (Spain and Peortugal) and that most of the juvenile American
plaice and yellowtail fleunder appear to be In this area. STACFIS therefore noted that
information on the laocation of fishing effort on flounders in the Regulatory Area, on as
fine a scale as possible, should be made available t¢ facilitate thils analysis.

IV. ENVIRONMENTA!I RESEARCH
Introduction
The eighth meeting of the Subcommittee on Environmental Research was held at the new
headquarters of the NAFC Secretariat, Dartmouth, Nova Scotia, Canada, on 13 June 1989,

with M. Stein (EEC) as Chairman. Annex 1 contains the detalled report of the meeting.

Review of Environmental Studiés 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
air temperatures 2-3 months earlier. It was suggested that the relatively strong lncrease
in West Greenland air temperatures during winter might be due to CQ,-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 Labrader Current, and on the
Newfoundland Shelf and the Grand Banks were near their long-term means (1957-71) and above
their 1987 levels. Ice cover in Davis Strait was close teo its normal extent but in the

Labrador Sea was less than normal. .

Overview of Epvironmental 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 decuments and
research reports. In general, offshore surface temperatures collected from ships-of-
opportunity showed positive ancmalies in the north and negative in the south with the
Scotian Shelf being the boundary between the two regions. An exception to this pattern
was the Labrador Shelf where temperatures were below normal. Subsurface temperatures at
Station 27 of St. John's, Newfoundland {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. 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 vyears. 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. AGEING TECHNIQUES AND VALIDATION STUDIES

Reports on the Qtolith Exchanges

a) Silver hake (SCR Doc. 89/11)

Results of an exchange of 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 B6% for the
comparison butf a bias is still apparent in the data. STACFIS recommends that the
silver hake otolith exchange between Canada, Cuba and the USSR continue.
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b) American plaice in Divisions 3L, 3N and 30 (SCS Doc. 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 biv. 3N otoliths which toock place in 1987-88. Some of the -otoliths
were in very pcor condition after having been processed and read by the Canadian
and then by the Spanish agers, and consequently could not be interpreted properly
by the Portuguese ager. The Spanish and Portuguese agers aiso noted that the
between-reader differences were more difficult to interpret for the Div. 3L
-sample,. and that a further interchange of oteliths 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 helow the otolith. The Spanish ager also 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 resclve differences. However,
it was not possible to arrange such a meeting within the next year. In the
meantime, it 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.

c) Greeniand halibyt in Subarea 1 (SCR Doc. 89/42)

An exchange of otoliths between Greenland and Canada has 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 1989 meeting it was noted that
there does not now seem Lo 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 American plaice: Square vs
Diamond Mesh Codends ({SCR Doc. 89/47)

Selection studles were carried out using 2 types of groundfish otter trawls:
Western IJA 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 sgquare
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 a2 multi-species groundfish survey
trawl to study escapement of cod, American plaice, yellowtail flounder and thorny
skate underneath the footgear. Net efficiency estimates {catch/catch + escapes)
were calculated for each size group. 50% efficiency polnt was estimated to be
around 27 cm for each species indicating that many small sizes were escaping
underneath the trawl. Catchability coefficients derived for various specles
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. 83/1, 8§9/9, 89/45 and 89/59) presented at

the meeting were not reviewed elsewhere in this repert. Reviews ¢f these research documents are
given below.

1.

Continuous Plankton Records (SCR doc. $9/59)

Continuous plankton records using the Hardy CPR were presented. The paper describes the
1988 situation. Anomalies for copepoda were all positive compared to the 1961-87 mean,
while the "“total phytoplankten" index showed negative anomalies. Neither of these
anomalies were statistically significant. The phytoplankten seasonal dynamics were
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closely related to stabjility and mixing of the water column. The data anhalysls is based
on the generation of a standardized time-space matrix with interpolated grid values. This
technique seems superior to methods used previously,

Food and Feeding Studies on Flemish Cap (SCR Doc., B9/9, 89/45)

The species investigated are redfish (Sebastes mentella and S. marinus), cod (Gadus
morhua} and American plaice (Hippoglossoides platessoides). 3CR Doe. B9/9 documents
investigations over the 1981-88 perlod while SCR Doc. 89%/45 provides data for 1988. These
papers add to the general knowledge of the ecological conditions on Flemish 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 {5CR Doec. 89/1)

The paper discusses the basis of our understanding of the predator-prey process. The
authors report on experiments, using hard clam (Mercenaria mercenaria) as model organism,
to elucidate predator mediated wvariations in prey mortality. They investigate if
predations have effects on the individual, (decreased growth rates), patch and population
scale, the two latter scales being an effect of mortality. The authors suggest that all
these effects cccur simultaneously and that avolding predators weaken the hard clam to the
extent that the prey become more susceptible to predation at a later time.

VIII. OTHER MATTERS

Review of current arrangements for conducting stock assessment

STACFIS reviewed the arrangements made for the 1989 Meeting particularly the "designated
expert” system. This system has not been entirely successful for the 1989 assessments.
It was however considered that it cculd be improved and would be helpful in efficiently
dealing with the worklocad. It was recommended that the Scientific Council at the Annnal
{September) Meeting should assiqn, at least labhgratories, if not named scientists, to
stocks for this purpose. The designated expert should then approach, prior to the STACFIS
June Meeting, lakoratories which may have relevant information and these laboratories
should, at their earliest convenience, supply the relevant information to the designated
expert.

The Chairman also noted that a striet enforced timetable for the meeting would facilitate
the work and would particularly help these experts which would have to run analyses during
the meeting. .

Impact of Changes of Survey Design on Assessment ResulLs

No documentation was available for discussion. Note, 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 Sectlon 3 of OPENING) for many stocks.
This was the first time when STACFIS used ADAPT and it was therefore presented at the
beginning of the meeting. ADAPT has previously been scrutinized in ICES and CAFSAC.
However, it 1is recognized that the intensive use of computer packages brought to the
meeting by individual scientists require 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 sclientists present at that meeting could bring a dataset of their cwn for
some initial analysis.

Attention was drawn to the CAFSAC software catalog as a source of a set of vetted and
documented pregrams for assessment.

Special Sessicn, 6~8 September 1989

To date, a total of 15 contributions have 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 span a broad range of topics ranging from single species dynamics
to changes in multispecies assemblages of fish populations in the Northwest Atlantic

during the last several decades. Papers have been received from Canada, Spain, USSR, and
USA.
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Contributions dealing principally with changes in biomass and production of single species
include papers on Atlantic herring (2 papers), yellowtail flounder, Atlantic cod, and
American lobster. These papers explore the role of environmental factors and/or
harvesting on exploited populations. Multispecies interactions (particularly predator-
prey dynamics) provide the focus for two contributions submitted to the species session
including one paper on the role of predation by silver hake in the Scotian $helf system
and one on interactions ameng herring, mackerel and sand lance in the Georges Bank and
Southern New England-Middle Atlantic regions. The remaining contributlons 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 presentations was 30 May 1989,
STACFIS noted that additional centributions may, in fact, be forthcoming.

Special Session in September 1990

The Chairman was pleased t¢ inform the Committee that Dr. John Shepard from Lowestoft had
agreed to convene this Special Session, The agreed theme Is '"Management Under

Uncertaintles Related to Biology and Assessments, With Case Studies on Some North Atlantic
Fisheries".

Proposed Theme for a 1991 Special Session

The Chairman noted that two of the three possible themes identified in September 1988
still available for consideration were: (i) Atlantlec Cod: Synthesis of the Understanding
on Physioclogy, Dynamics, Ecology and Environmental Relationships, and (ii) Impact of
Marine Mammals on Commercial Fisheries in the Nerth Atlantic.

There were nc further suggestions at this meeting. The Chairman proposed that a tople
would be selected at the Annual Meeting in September 1989 from these or any other themes
that may be proposed for cocnsideration.

Workshop on Age Determipation of Shrimp in Reykjavik, 16-19 October 19839

The convener, U. Skuladottlr, informed STACFIS that arrangements were well underway and
that about a dozen scientists have indicated their interest in participating. About 10
papers have been announced so far. Scientists who intend to participate in this workshep
should indicate their interest to either the convener, the Chairman (D. Parsons, Canada),
or through the NAFQO Secretariat., The subjects for discussicon at this meeting are: {i} new
methods of age determination; (i1i) application of various known metheds and individual
experiences in using these; and (iii} 1f possible, results will be included in stock
evaluation (e.g. virtual population analysis or similar methods) and these compared with
the results of other methods ({e.g. stock production models or ’swept area’ metheds used in
stratified bottom sampling) in order to evaluate the correctness of the age determination.

Adjournment

There were no further jtems on the agenda and the meeting was closed 21 June. The
Chairman thank the participants for their contributions, in particular, those who had
acted as "designated experts". The Chairman further thanked the Secretariat for their
very efficient services.
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ANNEX 1. REPCRT OF THE SUBCOMMITTEE ON ENVIRONMENTAL RESEARCH

Chalirman: M. Stein Rapporteur: K. Drinkwater

The Subcommittee met at the new headquarters of the NAFQ Secretariat at 192 Wyse Road,
Dartmouth, Nova Scotia, Canada, on 13 June, 1989, to consider environment-related topics and
report on various matters referred toc it by STACFIS. scientists attended from Canada, Cuba,
Denmark (Greenland), EEC, Iceland, Japan, USSR, and USA.

The Subcommittee reviewed the following documents: SCR Doc 8%/3, 10, 13, 57, 58, 63, 64,
65, 66, and 87; 5CS Doc. 89/4, 5, 8, and 14.

1. Election of Chairman to Subcommittee

During the meeting  of the Scientific Council 1in September 1988, STACFIS overlooked
neminating a Chairperson for the next two-year term. Since the former Chairman (M. Stein,
EEC} indicated his wlllingness to serve for another two-year term, it was the unanimous
decisien of STACFIS to accept this offer, and elected M. Stein as Chairman of the
Environmental! Subcommittee.

2. Chairman’s Report

During the September 1988 Speclal Session, it was recommended that NAFC 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 scientists
in charge of WOCE had been done, and that he had invited the Director of the International
WOCE Planning Office, Dr. K. P. Koltermann, teo give a lecture on WOCE during the
Subcommittee’s meeting. As  agreed, during the Speclal Session in September 1988,
correspendence was to be initiated with researchers working in the field on long-term
moorings in the North Atlantic Ocean, to explore the availability of data sets which might
reveal any propagating anomaly signal. 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 te the attention of the Chalrman. 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 disappeintment that only 10 research documents

were presented during the Subcommittee’s meeting.

3. Marine Environmental Data Service (MEDS) Report for 1988 ([SCR Doc. B89/66)

al Data c¢ollected in 1988-

Approximately 9,460 oceanographic stations 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). Of the latter,
over 1,000 stations are duplicates of the data sent directly tc MEDS. The total
number of stations occupied and the numbers received directly and through IGOSS

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 is
consistent with these prior to 1987. Most of the data received by MEDS have been

processed and archieved.

B} Historical data holdings

Data from a total of 13,955 historical hydrographle stations were received by MEDS
in 1988 which is approximately 200 stations less than last years total.

c) Drift-buoy data

A total of 71 drift-bucy tracks was received by MEDS during 1988 representing 135
buoy 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 Intensifing Cyclones in the Atlantic)) contributed
substantially to this increase. An annual report containing drift tracks and
other infermation on the buoys will be available shortly.



d)

e)

)

Review

Current-meter data

Current-meter data collected in 1988 within the NAFO area included 25 sites, 48
instruments, and a total 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 anomalles for each of the NAFQ
Subareas for 1989 was presented, based on a MEDS analysis, temperature anomaly
maps from the TOGA (Tropical Ocean Global Atmosphere} centre and the US, and

menthly reports published by the BIO (Bedford Institute of Oceanography). of
particular note were the cold conditions in the mid-Atlantic Bight region (Div.
€}). Differences between the analyses were noted, in particular it appears that

the BIC anomalies are slightly higher than those recorded by the other agencies.

The Subcommittee was informed that MEDS has acquired a new computer system. It is
anticipated that there might be some delays in the retrieval of data and the
processing of new data during the coming year as MEDS switches from the old to the
new system.

of Environmental Studies in 1988

al

k)

Subareas 0 and 1 (SCR Doc. B9/3, 57, 58; SCS B89/5, 14)

The Danish Research Report (SC$ Doe. 89/14) noted that hydrographic observations
were collected duripng 1988 aleng the standard sections off West Greenland.
Surface layer temperatures were slightly above normal in the first half of the
year but well ©below normal in the latter half. Off the banks at medium depths
there was evidence of an increased influence of East Greenland polar 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 ailr temperatures recorded nearby at Nuuk/Godthaab in
West Greenland. A correlation analysls showed a statistically significant
relationship between November ocean temperatures and air temperatures 2-3 months
eariler. It was noted there was a relatively strong increase in the Godthaab alr
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 variabllity in West Greenland waters were

described (SCR Doc. 89/57). These ranged from the large scale influences (North
Atlantic circulation, decadal time scales) to small scale (meanders, eddles and
fronts between water masses with time scales of days to months). The effects

of various forcing mechanisms such as solar heating, ice, wind and tides on the
variability were also, briefly discussed. The characteristics of the deep

water off West Greenland from data collected between 1984 and 1988 were
described (SCR Doc. 89/58)}. A general warming of these waters occurred during
the period of the study but the magnitude and the pattern of the increase

varied substantially between transects separated less than 400 km apart. The

Canadian Research Report {SCS Doc. B89/5) 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. B9/5, 8)

The environmental studies listed in the Canadian Research Report were noted.
These include current meter moorings on the Labkrader Shelf, on the Southeast
shocal of the Grand Banks, and over the southeast Newfoundland Ridge. Field
studies of the pack ice off Labrador and Newfoundland (LIMEX) are contlnuing.

During 1988 the USSR conducted extensive hydrographic surveys throughout
Subareas 2 and 3 (as well as in Subarea 1 {SCR Doc. 89/10; SCS Doc. 89/8}).
In general, temperatures in Davis Stralt, in the Labrador Current, and on the
Newfoundland Shelf and the Grand Banks were near their long-term means
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{1957-71) and above their 1987 levels. 1Ice cover in Davis Strait 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 statlon off Helyrood,
Newfoundland, ~in Conception Bay have been monitored over the past three years
as part of a study of sguid biology. Seasonal trends in 1988 were similar to
the preceeding two years although it was cooler in the early part of the summer
and warmer durlng the autumn (SCR Doc. 89/13).

Subareas 4, 5 and 6 (SCR Doc. B9/63, 64, 65; SCS Doc. 89/4, 5)

The Canadian Research Report noted extensive physical oceancgraphic studies
being carried out in Jacques Cartier Passage in the Gulf of S5t. Lawrence
(Div. 45). This includes current meter moorings, subsurface tide gauges and
hydrographic data. Another study was conducted on Georges "Bank to
investigate circulaticn and mixing in the wviecinity of the +tidal front on
the nerthern flank of the Bank. Current meters and thermister chains were
moored for approximately 4 months, drifting buoys were deployed several
times during this peried, turbulence proflles were obtained, and extensive
hydrographic data were collected. A paper on the life histories of warm-core
rings in the S5lope Water region west of 60°W was presented (SCR Doc. 89/64).
The number of rings during 1988 were higher than in any of the previous
fourteen reporting years. In 1988, the surface positions of the shelf. water
front between Georges Bank and Cape Hatteras folliowed the long-term {1974-83)

seasonal pattern (SCR Doc. B89/63). Larger excursions than normal 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. Distinect <changes in bottom temperatures on the outer shelf and upper
slope were associated with the presence of warm~ccre rings.

Qverview of Environmental Conditions in 1988 (SCR Doc. 89%/67)

A

review paper was presented based on several long-term oceanographic and

meteorclogical data sets as well as a summary of data and results from available
research documents and research reports. Highlights not covered in Sectlon 2 are
listed below: :

a)

b}

c)

d)

e)

f)

gl

Coastal sea temperatures at‘Halifax,‘ st. Andrews, and Boothbay Harbour were
pelow their 1951-80 means. The annual average at 3St. Andrews was the lowest
recorded in 50 years.

In general, offshore surface temperatures collected from ships-of-opportunity
showed positive anomalies in the north and negative anomalies in the south with
the Scotian Shelf being the boundary between the two regicns. An exception to
this pattern was the Labrador Shelf where temperatures were below normal.

Subsurface temperatures at Station 27 off St. John's, Newfoundland (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 Labrador Sea, on  the Grand Banks and on the
Scotian Shelf were more severe than the long-term mean (1970-80). The
number of cccurrences of large waves was near normal at the two southernmest
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 4B8°N was reported by the US Coast Guard as 187, a
drop of cver 100 from last year and the lowest number recorded in the last six
years.

Annual air temperatures throughout the region were weak. Negative anomalies
occurred off southern Baffin 1Island, aleng the Labrador coast, and off ncrthern
Newfoundland. Elsewhere in the Northwest Atlantic alr temperatures were slightly



above normal.

h} The dominant feature of the sea-surface pressure anomalies was the
intensification of the TIcelandic Low and Bermuda-Azores High in winter. This
would produce stronger westerly winds over the northern North Atlantic.

Marine Envirenment and Ecosystems Subcommittee of CAFSAC

The Marine Environment and Ecosystems Subcommittee (MEES) is a part of the Canadian
Atlantic Fisherles Sclentific Advisory Committee {CAFSAC) . Its mandate is to
examine environmental and ecosystem issues relevant to fisheries and to provide advice teo
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 tc the proposed fixed link across Northumberland Stralt between New
Brunswick and Prince Edward Island {Div. 4T).

Other Matters

- a} The Subcommittee was informed of two changes in the names of national
representatives whe are responsible for submitting oceanographic 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. Francois (France), W. Thiele
(German Democratic Republic), R. Leinbo {Norway), A.J. Pacliorkowski (Pcland), G.I.
Luka (UsSSR), and P. Edwards {United Kingdom).

b) Environmental changes are usually expressed as ancmalies from a "normal" or base
" period. Comparison of anomalies of the same variable between studles is

often made difficult if the base periods are not similar. The NAFO Scientific
Council! has recommended that a thirty vyear base peried (1951-80) be used where

possible and, if not, to use a 20 or 10 year period. Often this is not *
possible or published means are available from sources that do not conform to
the above standards. This problem was discussed and the Subcommittee
recommends that an investigation be carried out to compare averages
caleculated over different base periods. Where authors have sufficient data to
calculate means over these different perifods, they should do so and calculate

their anomalies relative to them.

c) World Ocean Circulation Experiment {(WOCE)

Dr- K. P. Keltermann 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 1its role in climate change. ©Dr. Koltermann

outlined the objectives and goals of the program and discussed the

required resources. The field component will include hydrographic data,
current meter moorings, drifting buoys, and satellite information on

winds, sea temperatures and the topography of the ocean’s surface and will
begin at the end of 1989. It is scheduled to continue for at least 3 years. He
made a plea for the continuance of long-term oceanographic data sets
collected for fisheries purposes, He alse requested that these data be made

available to WOCE scientists and that future data that are cocllected be processed
rapidly (WOCE is hoping to have data processed within 30 days of.a ship’s return
to  port}). In addition, he asked sclentists having or knowing of historical
data sets that are not readily accessible 1if they could make the data
available to WOCE scientists.

Acknowledgements
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APPENDIX II. REPCRT OF STANDING COMMITTEE ON RESEARCH COORDINATION {STACREC}

Chairman: A. Vazquez ' Rapporteur: A. Fréchet

The Committee met at the NAFQO Headquarters at 192 Wyse Road, Dartmouth, Nova Scotia,
Canada, on -10 and 16 June 1989. Representatives attended from Canada, Cuba (l16th meeting only),
Denmark {Greenland), EEC, Japan, USSR (16th meeting only}, and an observer attended from the USA.

1. Adoption of Agenda

The provisicnal agenda (NAFO Circﬁlar Letter 89/20) was adopted without modificatlons.

2. Fishery statistics
a} Progress report on Secretariat activities in 1988/89
1) Acquisition of STATLANT 21A and 21B reports for recent years

STACREC expressed concern about the deterioratien in the preovision of
STATLANT 21A and STATLANT 21B report since 1986, despite numerous reminders
sent from the Secretariat to contracting parties.. Over the last year only
ene country has provided the STATLANT 21B reports for 1986 to the
Secretariat, leaving still 3 countries {or components) to report. For the
1987 fishery, 10 countries {(or components) have not sent the STATLANT 21B
forms. The deadline for submission of provisional statistics in the
STATLANT 21A reports for 1988 was 15 April 1989. As of June 1989 data are
cutstanding from 11 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
{including Remania, not believed to have fished 1in the area). .It was
reported that errors recently found in the CAN-N database were being
corrected and should be avallable to the Secretariat shortly while Faroce
Islands has not provided the STATLANT 2iB reports to the Secretariat. It
was therefore decided tec proceed with the publicatlion of the Statistical
Bulletin {V¥ol. 36) for 1986 data after the CAN-N database is received, and
to include preliminary catch values (STATLANT 21A) from Faroe Islands as an
alternative 1f the STATLANT 21B forms were not received by September 1989%.

iii) Updating the fishery statistics.database

STACREC was informed that the updates of catch and effort data since 1963
was completed con the new IBM (compatlible) PC system at the Secretariat.
These data (one disc/year) could be made available on PC diskettes on
request. This data storage and recovery system was recognized as a very
effective method by CWP {October, 1988) for other statistical offices.

b) 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-5t. Pierre and Miquelon. Up to 1982 inclusive, fisheries
statistics for France were all reported under two headings: E/FRA-M ({meaning
FRANCE metropclitan) and E/FRA-SP (meaning FRANCE St. Pierre). From 1983 to 1985
statistical data reported by France were all under the headings E/FRA. On 23
August 1988, NAFO received for the first time, a copy of the European Council
Decision B86/283/EEC cf 30 June 1986 from which, under its Article I, it 1s clear
that "Saint Pierre and Miqueleon" is a territorial ceollectivity of the French
Republic and dees not belong to the EEC. The last statistical informatien
reported by EEC -for 1986 included E/FRA-M and E/FRA-SP data separately. The
designation of E/FRA-SP seems in confllict with the decision of EEC transmitted to
NAFO and the EEC representative was requested to elucidate this point.

c) Fourteenth Session of CWP, February 1990

As recommended (NAFQ Sci. Coun. Rep., 1988) the Assistant Executive Secretary
atténded the CWP ad hoc consultation held in Bergen in OQctober 1988. The purpose
of this meeting was to review developments since the last CWP Sesslon and to draw
up a provisional agenda for the 14th Session of CWP and a summary of the
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censultation was presented to STACREC. The 14th Sessicn is to be held in February -
1990 in Miami, Florida. Mr. D. Cross, Deputy Secretary of CWP, informed STACREC on
the provisional agenda for this session. The Committee considered the provisional
agenda and proposed that NAFO be represented at the l4th session by the Assistant
Executive Secretary, the chairman cf STACREC as well as one representative from a
Contracting Party. It was recommended that Cuba provide a representative to this
meeting and USSR be invited to provide a substitute if necessary.

Mr. Cross indicated that a handbook on fishery statistics definitlons would be
published shortly by FAO. STACREC agreed on the usefulness of this document and it
was recommended that relevant sections of the FAGQ publlcat;on should be reproduced
by the NAFQ Secretariat as SCS documents,

Boundary between Subareas 4 and 5 and designation of 5Zc and 5Zu

Since the General Council agreement in 1986 (NAFC GC 86/2, 2nd revision) that
fishery statistics should be presented separately, STACREC had not considered this
matter. It was noted that in confermity with the Scientific Council deelsion prior
to this {NAFC Sci. Coun. Rep., 1986, page 101}, that catch and effort statistics

“have been presented in the Statistical Bulletins in  separate column for 5Zu

{statistics from the USA waters) and 5Zc¢ (statistics from Canadian waters} without
reference to 5Ze. It was agreed that the Bulletins should include a note that
total catch and effort from these two units correspond to the Subdivision 5Ze. A
modification of the map illustrating the NAFO Divisions and Subdivisions was also
proposed and is presented in Figure 1. STACREC suggests that contracting party
representatives verify that any charts belng produced that show NAPQ statistical
areas reflect changes in the boundary between Subarea 4 and Subarea 5 adopted by
the General Council and also show the dlvision being used for statistical
reporting between the Canadian and USA waters.

Bielogical sampling

a}

b)

Progress report on activities in 1988/89

STACREC noted that a list of biological sampling was prepared by the Secretariat
for 1987 (NAFO SCS Doc. 89/10). The Committee was infoermed that the Inventory of
Sampling Data for the period 1979-84 was published in 1988. It was agreed that the
next publication should cover the pericd 1985-1989.

Forms and deadlines for submission of data

The Committee noted that ne sampling information was avallable for the Canada
{Gulf) region.

Biological surveys

a)

b}

¢)

Review of survey activicy in 1988

An inventory of bleolegical 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 for 1989 and early 19390 has been prepared by the
Secretariat covering 10 c¢ountries (Takle 2). As was the case last year, Canada
(Gulf) was not found in this list nor in the one for 1988 survey actlvity as well
as sampling information . STACREC agreed that thils information should be obtained
and forwarded to the Secretariat as soon as possible and that Canadian

representatives should identify the contacts to facilitate the collection of this
information.

Review of stratification schemes

No new information on the stratification of the Divisions 2G and 2H were
available. It was reported the estuary of the St. Lawrence Rlver (NAFO Div. 4T)
has been stratified recently and that two additional strata had been added in the
30 to 50 fathom depths off western Newfoundland (NAFO Div. 4R} following a
recommendation from CAFSAC. This documentation should be prepared for the next
meeting of STACREC.




Table 1. Inventory of biclegical
Sub- . ¥a. of
araa Div. Country HMHoaths Type of survay aata
STRATIFIED-NARDOM SURVEYS N
E. Greenl. E/DEV 9-10 Graundfish 10
1] B SUN 10 Trawl: G halibut, Grenadisr 62
0+1 ABCD DEN-G 1-8 Shrimp Lrawl survey 139
1 ABCD JEN Groundfisk 109
BCD EUN 10 Trawlt G halibut, Grenadier 51
2 G SUN 4-11 Trawl: G halibut, Grenadisr 81
[+ CAN-N 8-9 Groundfish 131
a SUR 9 Trawlt G halibut, Grenadier a6
v CAE-R 1 GroundFish 93
2+3 aJK CAR-N 7 Shrimp 1739
3 x CAN-N 11-12 Groundfigh 112
3UN 4-5 Trawl & acoustic: groundfiah 107
Ll 9,11 Trawl: G halibut, grenadier 28
L CAN-M 4 Groundfish EL
CAN-¥ 5 Groundfiah 126
CAN-H -1 Groundfiah 189
SUN q Trawl & asoustiecr groundfish 126
LNO CAN-N 4-5 Groundfiah 203
CAN-N 8-9 Juvenile [latEigh 170
L] E/ESP 1 Groundfish survey 120
SUN 3 Trawl & acoustic: groundfieh 124
L SUN 3-4 Trawl & acoustic: groundfish 19
[+] SUR 3-4 Trawl & acoustic: groundfish 1]
11 CAN-N 1-2 Groundfiszh 153
CAN-H 4-5 Scallap 225
FRA-SP 2-3 Groundfish survey 73
KRL) FnRST CAN-Q 1 Groundfish 131
4 RST CAN-G [] Groundfish 206
CRN-Q é-10 Shrimp 107
T CAH-G T Groundfish 34
CAN-G 9 Groundfiah 167
L] CAN-3FT k] Groundfish (cod} 69
CAN-SF 1 Groundfish 95
VHX CAN-SF T Groundfish aurvey 186
CAN-3P 12 Redfish survey a0
SUN 10-11 Juvenile ailver hake 111
VaW CAN-SF 2-1 Groundfiah 134
CAN-8F 5 Shrimp aurvey a0
CAN-SF 9 Shriop survey 30
445 WXz CAN-SF 5 Scallop survey 127
VHY CAN-SF k) Ground fish 91
iz CAN-5F & Juvenile 46
XTI usa q Spring battom trawl E6
Usa il Fiahing power compazison 89
Ush 10 Autumn bottom trawl 9
usx 10-11 Larval herring 85
X% Usa k] Sea scallop 254
XZe usA 31 5pring hottom trawl 91
5 X UsSA 4 5pring bottem trawl . 24
Z CAN-SF 3 Ground fish 142
CAN-SF 7-8 Scallop aurvey 150
usA 10 Autumn hottom trawl LN
Za USA 12 Ioelandic scallop 46
5+& Yz usa L4 Autumn bottom trawl 164
Zw+A UsA 7 Sea scallop 225
L] . Q%A 5618 Felagic blue fish 133
UsA 6T 12-mile dumpaitms 23
VA 7 Son 1gallop 139
AB USA 1 MARMAP I: I[chtyhyo &« Zooplankton 63
ABC USA 3 8pring bottom trawl 49
OTHER SURVEYS
1+ DEFP DEN-G 8 Young fish aurvey as
E.Gresnl.
1 A DEN-G Heavy metal s
ABCD DEN-G 11 Hydrography 40
B DEN-G 3 Scallep 96
ED DEN-C 5, 6 Scallep 18
EDF DEN-G 1.8 Young cad is9
CDE DEN-C 10, 11 Cod inshare £1 ]
o DEN-G 1-12 Bydrography 1
DEN-G 10 Hydrography, ycung fish (1]
DEF DEN-8 6, 1 Hydrogrpahy, plankhten &3
F DEN-G 1 Hydrography 1
DEN-G 1, 2 Gresnland hallbut 29
DER-G 1 Heavy metal 17
DEN-G ] Hoavy metal 46
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surveys conducted in the NAFC Area during 1988.

Sub- Ho, of
arsa Div, Country Hontha Typa of survey dwts
2 J CAM-N 7-8 Cod aampling
FLE CAN-R 2 Crourd£iah 63
CAN-N 10 Capalin {(accuatie)
CAN-N 11 Ground 1 95
SUN 10-11 Acounstic: capelin 15
JKL CAN-N q Ocwanography
CAN-N 3-10 Salmon
JKLMY BUN 9-11 Acoustici myctophidas 77
3 X CAN-N  5,6,8,9,1¢ dydrography
X CaN-N 6 Cod {acoustlc)
CAN-H 9,10,11 Pelagie {acoustic)
L CAN-N  2,4,5,6,8,
CAN~-N 9, 10 Crab 236
CAN-N 3 Cod tagging
CAN-N  3,4,5,8,9 Oceanography
CAN-K 3 Capalin (acoustic)
CAN-N 6, 7,8, 9 Bydrography
CAN-W 6,7,10.11 Ced tagging (acoustic)
CAN-N 10 Baottom sampling
L] CAN-N 10 Goar trials 14
Lo sun 4-6 Acoustici capelin 28
LPu CAN-H 5, € Capalin tagging
wo CAN-N 6 7 Capelin {acoustic)
) 1) CAN-N 5 & Squid 143
s CAN-N 5 Toxlcalogy
CAN-N 7,08 Redfish {acouatie)
CAN-H 8, 9 Cod tagging
CAN-N a, 10 Scallops 118
4 R CAN-N 4 Crab 4
§ CAN-Q 5-§ Crab tagging 56
T CAN-G a-11 Snow crabd bionesa 158
CAN-G 3 Berring acoustica 18
CAR-G 9 Inshore dexersal studies 27
CAN-5 11 Berxing acouatica 8§
CAN-3 12 Harzing acoustica 15
CAR-Q 7 Geay trials 24
CAN-Q -8 Shrimp sbundance 222
CAN-Q 4 Fish habitat
™Vn CAN-Q 5 Crab hshaviour
CAN-Q 6-7 HMackarel larvae &7
CAN-Q -8 Scallcp abundance a7
CAN-Q 9 Shrimp akundance 240
CAN-Q 9 Live cod, agquaculture
AL CAN-&F 5 Baddoek tagging 150
CAN-SF 6 Acoust ic 23
VHX CAN-SF 2 Deep ichthyofauna trawling 9
CAN-2F 4 Equare-dlsmond ocomparison 76
CAN-SF 3 Clam tagging
CAN-BF ] Square-dianond comparison 38
CAN-SF 10 Readfiah 70
CAN-SF 10 Squara—diamond compariaon Lt}
CAN-5F 10 Dewp Iehythyofauna trawllng 51
CAN-SF 11 Sealworm inventory 3
CAN-SF 11, 12 Desp Jchthyefauna trawling 46
3UN 5-9 Adult =iiver hake I
W CAN-ST 1 Harring acouetics
CAN-SF & Live halibut collection
CAN-aT 11-12 Masopelagic 46
WX CAK-4T z Intarnational Obssrver Trailning
CAN-ST 2 Hascpelagic 39
CAN-ST 3 Ground fiash acoustics
CAN-2F 10 Mescpelagic 58
x CAN-SF 1 Acoustie 14
445 wMxz CAN-SF [ Pollock survey 23
WXz CAN-3T 4 Live fish collectians
.14 CAN-3T 16-11 larval herring 206
X2 CAN-8F 3 Lobrter larvae 100
CAN-SF 9 Lobater trawling {offszhore)
CAN-3T 10 Jcallop larvam 128
CAN-ST 16, 11 larval herring 133
CAN-3F 10-11 Plankton herring a7
5 ¥ CAH-3¥ 5-6 Harring 7
¥YZ UsA § Law #nforceqent
Z CAN-3T [ 3 Juvenils gadcid survey 130
UsA 1¢ Sand lancwe
INX CAN-3F 1 Ichthyoplankton, cceanography 150
Za CAN~SF 1 Plankton 140
Iw usa L] Gaar testing: trawl va doors
6 A Usa 1-12 12-mile dumpaite 168
Usa 11 Oceanography & sadiment 8
AB Usa 2, 19 Ship wake measurenants
3 usa 9 Distribution of hlus crab larvas 43




120

Table 2. Biological surveys planned for the NAFO Aréa in 1989 and early 1990.

Country Area

TYpe of Survay

Dates

STRATIFTED-RANDOM SURVEYS - 1985

CAN-F  2GHJ+3K  Shrimp Jul 6-26
i - Groundflah Oct 13-31
ILRO Redfish Jan 16-2%
Groundfish Apr 1%-May 29
3callop Aug 16-2§
Juvenile flatfish Aug 24-Sep 2
JNo Groundfish Nov B-27
ar scallop Apr 17-May 9
CAN-Q  3Pn+4RST Groundfish Aug 7-27
4RST Shrimp Aug
CAN-ST  4Vau Groundfiah aurvey {cod) HMar 13-21
Shriap murvey Sep 23-0ct 6
AVHX Scallsp aurvey Hay 15-25
AVWX45Z  Groundfish survay Jul 3-27
1 Groundfish Fab Z1-Mar 23
445 Groundfish Jul 3-Aug 2
5z Groundfiash Fab Z2+Mar 7
scallop survey Aug 1-25
CAN-G 4T Groundfigh Sep 1-21
Herring accustica Novy 1-30
Herxing acoustica Dec 5-29
DEN-G  E.Greenl, Shrimp trawl survey Sep 3-21
1ABCD shrinp trawl survey Jul 23-Rug 19
E/DEU  E.Greenl. Groundfish Sep S—Oct 12
1BCDET Groundfish Oct 15-Dec 2
TRA-SP 3Ps Groundfish Feb 15-Mar 18
JAP E.Greanl. Boltom trawl aurvey Bep-Oot
SA1 Bottom trawl survey Apr-Hay
E/ESF M ground Figh aurvey Jul
sux [:1:] TrawlrG.halibut, grenadisr QOct
1BCD Trawl;G.halibut, grenadier Oct
e TrewliG.halibot, grenadiar Sep-Nov
24 TrawliG.halibut, grenadier Kov
2043K TrawliGC.halibut, grenadier Aug-Sep
k13 Trawliacouatic: groundEigh Hay—Jun
k)4 Travliacoustic: groundfish  Apr-May
M Trawliacoustic: groundfish  Jun-Jul
kD] Trawliacoustic: groundfish  Mar-Apr
kD) Tzawliacoustic: groundfish  Mar-Apr
AV Juvenile ailver hake Got-Nov
ush 4X+5Y24 5pring bottom trawl Fab 27-28
BABC Har 1-17
Mar 20-31
Autumn bottom trawl Sep 11-23
- dect. 1-13
Qct 16-25
5Y2 Larval herring Jan 4-20
Larval herring Qct 30-31 .
Nov 1-10
SYZ¢6AB  larval herring/sand lance Nov 27-NH
. Dec 1-8
5Z+EAB Clam-ocean quahog Jun 26-3¢
Jul 1-7
Jul 10-21
Jul 24-31
Aug 1-4
sea scallop Jun 30
Jul }-14
Jul 25-31
Aug 1-9
[1% 12-mile dumpsite Aug 12-23
OTHER SURVEYS - 198%
CAN-¥ 27 Cad wanpling Jul 26-Aug 22
2J+3K Cod {accustica} Jun 2-19
Capealin (acovstica} Gect 11-31
2743KL Groundfish Nov 2-Dec 13
2J+3KLMNOP Qceanography Jul 20-Rug 1§
2+3 Salmon tagging Sep 22-0ct 1l
3L Qeeanography Apr 3-12
Acoupstic trials Apr 20-26
capelin tagging Apr 25-Hay 8
Crah survay Apr i8-May 10
Crab studies May 22-26
Capalin {acoustic) May 11-29
Herring (mid—water} Hay 12-1%
Oceanography May 15-24
Crab survey May 18+20
Crab studies May 22-26&
Cceancagraphy May 29-Jun 2
Cewancgraphy Jun ¥-16
Qceanqggraphy Jun 19-24
Oecwanography Jun 27-Jul 14
oceanography Jul 17-3d
Ggeanagraphy Jul Z4-30
Crab survay Aug 1-1%
Crab survey Aug 28-Sep 1
Qcaanography Sep 5-9
QceAncgraphy Sep 11-22
Qceanography Sep 12-26
Cod tagging (acoustic) Sep 25-Oct §

Country Area . Type of Survey Dat wa
CAN-N 3L Crab atudies Oct 4-13
Qeoeanography Hov 2-6
3LN Gear trials Hov 2%-Dec 11
3LPa Capalin survey May 26~Jun 27
50 Capalir {acoustic} Jun 21-Jul 4
aFa Texicology Jun 30-yl 13
Redfish (aeccuatic) Jul 28-Aug 14
Cod tagging Aug 17-3ep &
CAR-Q 4R Asrring hydroacoustica Kov 13-Dec id
RS Shrimp/redfish gear trawls Sep 2-15
4RT Mackersl larvae Jun 16-Jul &
43 Crab growth {1 tripa} Apr-~Sep
AT Toxic algae, ichthyoplasktondul 19-28
Mackersl juvenilas Jul 28-Aug 10
Scallop survey Aug 1-15
Live fish, squaculture Nov 9-13
CAN-8F 3 Capelin larvae Sep 5-18
Capelin larvae Nev 13-Dec 1
AVen Live halibut collection Jun 2%-Jul @
Juvenils gadoid aurvey Sap 23~0ct 4
AV Haddock tagging Hay 5-18
AVIX Sealworn survey Feb 7-186
Grovndfish acoustics Mar 131-23

Desp ichthyofauna trawling Apr 11-22
Squara-diamond comparisons Apr Z6-May 11
Ssalworm inventory Jun 5-1%
Deep lchthyofauns trawling Jun 5-16
Desp ichthyofauna trawling Ahug $-19
Squara-diamond comparisona Aug 28-Sep 7

Sealwarm lnventory Oct §-1
Square—diamond comparisons Oct 10-18
au Herring acoustics Jan 6-26
Inter, cheerver training Feb JI-§
Clam survey {offshore) May 2%-Jun 8
LLES Acountica Mar 13-23
L1y Lobster trawling Apr 10-20
Tchthyeplankton Hay 18-Jun 1
AX+5EZ Larval harrcing Qct 18-Kov 9
4 Accustics Jan 4-24
Mascpelagic Apr 18-28
Larval/juvenile May 20-Jun 2
Hesopelaglc Jun 5-16
Hesopelaglc Aug B-l@
Juvenile fish Sep 19-OCct 2
HSerring larvae Oct 16-Nav 3
Aarring larvae Oct  23-Nov 10
4+5 Juvenile herring Jun 1-16
Herring spawning Aug l4-Sep 2
52 Lobater larvae Jul 10-28
CAN-G  dT Snow crab bicaass Jul-Oat
Sealworn studies Jul 4-12
Juvenile cod/herring Jul 14-29
Icalandic scallop Aug 30-S8ep 18
Ssazsonal groupdfigh Dec 4-1i5
DFN-G  E.Gresnl. Cod tagging/hydrography Aug 13-3mp 2
Salmon and Greenl. halibut Sep J-Oct 7
Greanl. Sea Project (G3P) Sep 10-30
1A Greenland hglibut Aug 20-3s8p 9
Emavy metal Sep 10-23
LABCDE Bydrography Jun 18-Jul 3
LABCDEF Whale photo-10, kilopsy Aug 6-19
13CD Cod durvey Qct 15-NHov 4
1BCDEF Young cod Jul 12-29
IBEF Marine mammals marking Jun 4-17
Cod tagging/hydrography Aug 13-Sep 2
1z Heavy amtal Jun 16-Jul |
1r Baavy hetal Jul 30-Aug 5
JPH SAL Pelagic Zishea Sap-Oct
N 2GE Acoustic: myctephidas Bap
3LNa Acoustic: capalin Apr-May
Capalin larvae,
temparaturs & malinity Nov-Dag
kL3 Eggd, larvae, temperatura,
aalinity, rooplankton Jun-Jul
usa 5 Barbor porpolise Jul 17-28
5Ze Juvenils fiah Jul 11
Aug 1-11
&2 Trawl docr testing Dwe 11-19
SE+EABC Apex predators-sharks Apr 17-31
May 1-30
Jun 1-2
[N 1Z2-mile dumpaite Jun 6-20
12-mile dumpaite Jan-Sep
[2:] 106-mila dumpsite Nov 13-22
SURVEYS PLANHED FOR EARLY 1930
CAN-NH L Oceanography Mar 5-186
JLEs Berring survey Jan 15-Mar 2
ar Groundfish {stratified) Fub 1-20
CAN-Q  JIPn+4RST Groundfish {atatified} Fab 1-20
CAN-SF  dvaM Herring acouatice Mar 13-23
AVEX Sealworm loventory Tab 1-14
dx Acoustic triale Mar 15-30
52 Pollock tagging Jan 2-12

stratifisd groundfish Feb 19-Har 9
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d) Consideraticon of coordination of surveys

The Committee was informed that groundfish surveys conducted by EEC-Federal
Republic of .Germany outside territorial waters of West Greenland were coordinated
with tongline surveys conducted by Greenland inside territorial waters.

e) Survey design procedures ([Working group report)

A report on the comparability of USSR surveys from 1983 cnwards to those from
1971-82 was presented by the Ad hoc working group. After the examination of
spatial coverage, sampling intensity and comparisons of abundance indices of
yellowtail flounder in Divs. 3LNO and American plaice in Div. 3L with those from
Canadian surveys, the report concluded that the 9SSR 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 noted that surveys
from both these time periods were currently being used to derive an index of
abundance for cod in Divs. 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. COther techniques such as contouring and spline
approximation were not 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 achleved, STACREC recommended that all survey

documentation which were discussed by the Working Group be made available as a SCS
document .

The Chairman recognized the valuable work done by this working group.

Review of initiatives with respect t£o the Annual Scientific Program and evaluation of
progress (FC Doc. BB/B, revised, page 21)

STACREC reviewed progress in the Annual Scientific 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. 88/19 and Sci. Coun. Rep. 1988, p.
9€) were considered to reflect present status of knowledge on stocks in the area.

STACREC noted the increased effort in survey coverage in the Regulatory Area, mainly by

the EEC groundfish survey on Flemish Cap. This survey is expected to be conducted annually
for at least four more years.

STACREC reccognized major deficiencies in the acquisition of statistical reports for recent
years {item 2.a(i)}. Timely submissions of statlstical national reports are not only
necessary feor publication of the Statistical Bulletin but are also essential for stock
assessments. The deficlencies have worsened even further in recent years.

Qther matters

a) List of fishing vessels for 1989

STACREC was informed that a list of fishing vessels has been prepared by the
Secretarlat for 1986. It was agreed that data for 198% 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 (SCS Doc. 89/06,
revised) when data are compiled.

c) Review of relevant SCR and 5CS documents {not considered in Jtems 1 to 5 above)

No new information was available on this topic.
d} Other business

Separate fishery statistics for the Regulatory Area

STACREC considered the usefulness of obtaining catch and fishing effort statistics
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separately for the fisheries that take place within the Regqulatory Area. This
information would be particularly useful to assessments of fish stocks currently
exploited in Div. 3LNC, The Committee seeks guldance from the Sclentific Council
on means by which the catch and fishing effort statistics could be reported
separately inside or cutside the Regulatory Area to the Secretarlat.

Acknowledgemént

There being no other business, the Chairman thanked the rapporteur and the participants
and extended special thanks te the NAFCO Secretariat for their assistance in the
preparation of information for this meeting. The meeting was then adjourned.
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MAP ILLUSTRATING NAFO'S CONVENTION AREA AND 200-MILE FISHING 2ONE BOUNDARIES
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APPENDIX III. REPORT OF STANDING COMMITTEE ON PUBLICATION {STACPUB)

Chairman: Sv. Aa. Horsted Rapporteur: W. R. Bowering

The Committee met at NAFO Headguarters at 192 Wyse Road, Dartmouth, Nova Scotia, Canada on
10 and 20 June, 198%. In attendance were 5v. Aa. Horsted (Chairman}, W. R. Bowering (Canada), P.
Kanneworff (Denmark/Greenland), J. Messtorff (EEC), V. A. Rikhter (USSR}, A. Vazgquez (EEC) and
the Assistant Executive Secretary (T. Amaratunga), and the Executive Secretary (J. €. E. Cardoso)
attended on the morning of 20 June. Upon the invitation of STACPUB, R. G. Halliday and R. K. Mohn
in their capacity as Assoclate Editors attended an informal meeting on 13 June.

1. Review of STACPUB Membership

P. Kanneworff (Denmark/Greenland) was welcomed to the Committee replacing $. Kawahara
{Japan) who had resigned shortly before this meeting of the Sclentific Council.

2. Review of Scientific*Publications since June 1988

a) Journal of Northwest Atlantic Fishery Science

Volume B containing 7 papers and 4 notices (84 pages) was published as planned
"with a publication date of December, 1988.

Six papers have been processed for publication since Volume 8, and another is in

its final stages of preparation. It ls proposed that these papers be published in

Volume 9{1), which could be circulated in summer, 1989.

Although the responses from authors of nominated SCR documents in 1988 have been
few, indications are that sufficient papers can be processed for publication of
Volume 9(2) by the end of 1989.

It was noted that with one exception the concept "volume" had covered and was
meant to cover one c¢alendar year's publications whether in one or more bound
"subvolumes". STACPUB advises that such "subvolumes", which contain contributicons
intended to be issued inside a calendar year, be given the volume number

pertaining to that year, also in cases when the actual date of issue may be
delayed intc the next year, .

b) " NAFO Scientific Council Studies

Eight papers are currently being processed. fhere_are now sufficient papers to
consider publishing both Number 13 and Number 14 within the next few months. The

present aim is to compile Number 13 with the papers that are ready for publicatiocn
by late summer 1989.

c) NAFO Statistical Bulletin

Despite the deadline date of 30 June 1987 for the submission of final statistical
data for 1986, data from 2 countries are still outstanding, and consequently the
publication of Volume 36 for 1986 data has been delayed.

d} NAFQ Scientific Council Repoerts

The volume (149 pages) containing reports of the 1988 meetings of the Sclentific
Council in June and September was published and distributed in December 1988. The
Chairman complimented the Assistant Executive Secretary and the Secretarlat for
their effort in preparing and distributing this report in such a short time after
the meetings. ’

e} * List of Fishing Vessels

This triennial publication was published soon after the June 1988 Scientific
Council meeting (published in July 1988) when all outstanding data were received.
"List 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 decuments {5C5 Doc.} which were presented at the Scientific Council
meetings during 1988 were compiled and presented in SCS Doc. B9/11 (20 pages).
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Inventory of Sampling Data

The first publication under the aegls of NAFO was published in April 1989. The
“Inventory of Sampling Data 1979-84" (250 pages) was prepared in the same format
as the previcus ICNAF Inventory.

Production Costs and Revenue for Scientiflc Council Publications

Production costs and revenues for the various publications related to the activities of
the Sclentific Council were reviewed by the Committee. No significant departures from
those of previocus years were observed.

It was noted that Vol. 4 of the Journal still attracts interest and is by far the most
sold volume of the Journal. ’

Promction and Distribution of Scientific Publications

al

b)

¢)

Publicity and response regarding the Journal

It was noted that Journal subscripticns have remalned 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 look into the possible steps of
improving its appearance and report back to STACPUB with recommendations at the
September 1989 Meeting of the Scientific Council.

Invitaticnal 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 speclal 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.

Scope of the Journal and Further Discussion on Possible Combination of Journal and
Studies

The distinction between the Council’s Studies and the Journal with regard to
editorial standards was reviewed by STACPUB and three of the Journal’s 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 problems. However, it
was the view of some members and the Assoclate Editors that it 1s the area where
submissions are marginally acceptable that creates the major problem and defining

.specific guidelines in this area may be Jjust as problematic. It was generally

agreed that a more practical solution to this problem for the present be

considered. It was preposed that when the Associate Editors encounter papers
which they feel are marginally acceptable, they should contact other Associate
Editors for their opinions. 1In this way, a more standard editorial approach can

be employed. This was agreed with the proviso that further scolutions to such
problems be explored.

Considerable discussion tock 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 Scientific Council Studies should be
preserved. Concern was expressed that combining the two would lower the high

quality standard of the Journal. As well, many bioclogical 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) Document series.
It was also proposed that papers recommended for the Scientific Council Studies
should be dealt with quickly for -editorlal presentatien only. Further analyses of
data should not be required unless the author(s) wish to do soc of their own
accord. In this way, issues could be produced reasonably quickly which could
lighlight special papers considered during the Scientific Council proceedings.
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Editorial Matters Regarding Scientific Publications

a} Review of General Editorial Process

The discussion with the Assoclate Editors revealed no serious problems with the
present arrangement for editing submissions to the Journal (NAFQO Sci. Coun. Rep.,
11987, pages 100 and 102). ’

b) Revliew of Editorial Board

- 1) Consideration of necessity for a 'second Associate Editor for Vertebrate
Fisheries Biclogy

During an informal session between STACPUB and 3 Associate Editors on June
13, 1989 it was concluded that under the present workload, the appolntment
of another Associate Edlitor for Vertebrate Fisheries Biology was
unnecessary at this time,

1i) Appeintment of Associate Editor for Biological Qceanography (Dr. Colebroock
has resigned)

Some members expressed the view that they were considering nominations of
experts in the field of biological oceanography in their respective

- countries. However, they felt they should contact Lhese experts to
determine their interest before officlally nominating them. It was agreed
that these members report the results of thelr contact at the September
1989 Meeting. Other members were also encouraged to give further
conslderation to the filling of this position.

c) Use of the Term "Editorial Board"

At the request of STACPUB the Assistant Executive Secretary had investigated the
appropriate use of the term "Editorial Board" for the group o¢f the Assoclate
Editors and the Technlical Editor. After some discussion it was concluded that the
Journal has been applying the teérm correctly and will continue to apply it in the
same fashien,

Papers for Possible Publication

aj) Review of proposals for 1988 meetings

The submission of rominated papers from 1988 was relatively low with only 6 of the
20 nominated papers submitted se far. There are indications, however, that two
additional papers may be submitted at a later date, The =submissions for 1987
neminated papers improved further with the Secretariat receiving 3 mure papers
during 1988. This increased the submission rate to 73% for 1987, well above the
average of 65% reported for the 1980-86 period.

b) Review of contributions to the 1989 meeting

The Committee reviewed all SCR and 5C5 Documents presented to this meeting,
including SCR Doc. 88/97, 99 and 100 for nomination. The Committee requested the
Asslstant 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, 89/01, 03, 09, 20, 25, 26, 32, 46, 58, &7
and T1.

Microfiche Projects

a) Review of requests for microfiche of ICNAF documents

The ICNAF. Microfiche Project covered the documents produced 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 NAFC 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 is possible with
microfiching NAFQ Documents should opportunitles arise within annual budgets.
However, the view was continued that a speecific sum should not be regquested in the
publications budget for this item until the ICNAF microfiche project breaks even.
This requires that eight more sets are sold (disregarding capital interest).

Other Matters

The Assistant Executive Secretary informed the Committee that there are at present many
microfiches archived at the Secretariat. These ineclude incomplete sets of Canadian
Technical Reports of Fisheries and Aquatic Sciences, Canadian Data Report of Hydrography
and Ocean Sciences, Canadian Technical Report of Hydrography and Ocean Science, Canadian
Contractor Reports of Hydrography and Ocean Sclence, and PMSR Hochseefischerei
Information. .

These will be retained in the Secretariat only if NAFC scientists are likely to find them
of wvalue for their reference work. Scientists are encouraged to make theilr interests
known.
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APPENDIX IV. AGENDA FOR SCIENTIFIC COUNCIL MEETING, JUNE 1989

1. Opening {Chairman: J. S. Beckett)
1. Appointment of rapporteur
2,  Adoption of agenda
3. Plan of work )
4., Report on proxy votes and election of STACFIS Chairman (Executive Secretary)
I1. Fishery Science (STACFIS Chairman: H. Lassen)
1. General review of catches and fishing activity in 1988
2. Review of relevant recommendations from 1988 meetings (see NAFQ Sci. Coun. Rep., 1988,
pages 147-149 and Circular Letter B9/08)
3. Tuning metheds te calibrate terminal Fs (NAFO Sci. Coun. Rep., 1988, pages 108-114)
4, Stock assessments
a) Review of new format of report (NAFO 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. 3NC; Div. IM)
~ Redfish (Div. 3LN: Div. 3M)
- American plaice (Div. 3LNO; Div. 3M)
- Witch flounder (Div. 3NO)
- Yellowtail flounder (Div. 3LNO)
-~ Capelin (Div. 3NO)
- Squid (Subareas 3 and 4)
- [Note also Annex 1, Item 3 concerning cod in Div., 2J+3KL, TItem.4
concerning cod in Div. 3M, and Item 5 concerning flounders in Div.
3LNO]
b) Stocks within the 200-mile fishery zone in Subareas 2, 3 and 4, as requested
Canada (Annex 2): :
— Greenland halibut (Subarea 2 and Div, 3KL)
- Roundose grenadier (Subareas 2 and 3)
= Silver hake (Div, 4VWX)
- Capelin (Div. 3L)
c) Stocks within the 200-mile fishery zone in Subarea 1 and at East Greenland,
requested by Demmark 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)
d}  Stocks overlapping the fishery zones in Subareas 0 and 1, as requested by Canada and
by Denmark on behalf of Greenland (Annexes 2 and 3):
- Greenland halibut (Subareas 0 and 1)
~ Roundnose grenadier {(Subareas 0 and 1)
- Northern shrimp (Subareas 0 and 1)
*e) Stocks partly within the Regulatory Area that the Scientific Council may assess on
its own initiative (see Annexes 4 and 5):
= Cod (Div. 2J+3KL)
5. Environmental Research (Subcommittee Chairman: M. Stein)
a) Election of Chairman to Subcommlttee
b) Chairman's report
c) Marine Environmental Data Service report for 1988
*

Adopted Agenda does not include this item.

by
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Review of environmental studies in 1988

e) Overview of environmental conditions in 1988

f)  Marine- Environmental Ecosystems Subcommittee of CAFSAC (report)

g) Naticnal representatives

h}  Other matters

6. Ageing techniques and validation studies
a) Reports on the otolith exchanges on Silver hake and American plaice (Div. 3LNO).
b) Other ageing and validation studies reported

7.. Gear and selectivity studies

a) Reports on gear and selectivity studies (if any)

b)  Drawbacks in stock assessments due to lack of information on gear performance and
selectivity _

c¢)  Proposals for gear and selectivity studies

8. Review of research documents not considered in items (1} to (7) above
9. Other matters

a) Review of current arrangements for conducting stock assessment kNAFO Sci. Coun. Rep.,
1988, pages B4 and 149) :

b)  Impact of changes of survey design on assessment results

¢}  Review of meeting facilities, especially computing facilities (NAFO Sci. Coun. Rep.,
1988, pages 108, 114 and 149)

d)  Progress report on contributicns 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 Spec1a1 Session in September 1991

g) Preparation for the Workshop on Age Determination of Shrimp, Reykjavik, October 1989
(U. Skuladottir, Iceiand, convener)

h)  Other business

111. Research Coordination (STACREC Chairman: A. Vazquez)
1. Adoption of Agenda
2. Fishery 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 information
iii} Updating of fishery statistics database

b Review of reporting requirements for submission of STATLANT 214 and 21B statistics

¢} Fourteenth Session of CWP, February 1990

d} Boundary between Subareas 4 and 5 and designation of 52c 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

c} Review of stratification schemes

d)  Consideration of cocordination of surveys

e)  Survey design procedures (Working Group report)

5. Review of initiatives with respect to the Annual Scieptific Program and evaluation of

ptogress (FC Doc. 88/8, revised, p. 21)




Iv.

VI.

VII.

VITI.

IX.

XI.
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6. Other Matters
a) List of fishing vessels for 1989
b} Tagging activities reported for 1988 :
¢} Review of relevant SCR and SC$ documents (not considered in Items 1 to 5 above)
e) Other business
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 Scientific Council publications
4, Promotion and distribution of scientific publicatipns
a) Publicity and response regarding the Journal
b) Invititational papers for the Journal .
c) Scope of the Journal and further discussion on possible combination of Journal and
Studies
5. Editorial matters regarding scientific publications
a) Editorial activities
b}  Review of general editorial process
¢) Review of "Editorial Board"
1)  Consideration of necessity for a second Associate Editor for Vertebrate
Fisheries Biology, and, if so decided, appointment of an Associate Editor
ii) Appointment of Associate Editor for Biological Oceanography (Dr. Colebrook has
resigned) ‘
d) Use of the term "Editorial Baord"

6. Papers for possible publication

a) Review of proposals for 1988 meetings
b)  Review of centributions to the 1989 meeting

7. Microfiche projects

a) Review of requests for microfiche of ICNAF documents
b)  Question of microfiching NAFO research documents

8. Other matters

Collaboration with other Organizations

1. Consideration of NAFO participating in ICES working group on seals
2, TFourteenth Session of CWP, February 1990

Adoption of Reports

1. Committee reports from this meeting (STACFIS, STACREC, STACPUE)

2. Distribution of the Provisional Reports af 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 and election of Officers to the Scientific Council and its Standing Committees
Other Matterg

Adjournment
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ANNEX 1. FISHERIES COMMISSION REQUEST FOR SCfENTIFIC ADVICE ON MANAGEMENT
"IN 1990 OF CERTAIN STOCXS IN SUBAREAS 3 AND 4

l. The Fisheries Commission with the concurrence of the Coastal State requests that the Scientific
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 (Div. 3ND; Div.. 3M)
Redfish (Div. 3LN; Div. 3M)
American plaice (Div. 3LNO; Div. 3M)
Witch flounder {(Div, 3NQ)
Yellowtail flounder (Div. 3LNO)
Capelin (Div. 3NQ)
Squid (Subareas 3 and 4)
2, The Commission and the Coastal State request the Scientific Council to consider the follow1ng op-
tions in assessing and projecting future stock levels for those stocks listed above:
a) For those stocks aubject to analytical dynamic-pool type assessments, the status " the

stock should be.reviewed and management options evaluated in terms of thelr 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 poten—
tial of the stock, management options should be evaluated in relation to.spawning stock size.

As general reference points the implications of fishing at Fg .1y Fide7 and Fpay in 1989

and

subsequent years shoutd be -evaluated. The present stock size and spawning stock size should
be described in relation to those observed historically and those expected in the longer term
under this range of options. Opinions of the Scientific Council should be expressed in re-
gard to stock size, spawning stock sizes, - recruitment prospects, catch rates, and TACs im-
plied by those management strategies for 1990 and the long term. Values of F corresponding

to the reference points should be given and their accuracy assessed.

b} For those stocks subject to general production-type assessments, the time series
should be wupdated, the status of the stock should be reviewed and management
evaluated in the way described above to the extent possible. In this case, the

caleulated to be required to take the MSY catch im the long term and two-thirds
effort level.

¢}  For those resources on which only geﬁeral biological ‘and/or catch data are available,

standard criteria on which to base advice can be established. The evidence of stock

of data
options
general
reference points should be the level of fishing effort or fishing mortality (F) which is
that

no
status

should, however, be weighed against a strategy of optimum yield management and maintenance of

stock biomass at levels of about two-thirds of the virgin stock.

d})  Spawning stock biomass levels that might be considered necessary for maintenance of sustained

recruitment should be recommended for each stock.
e) Presentation of the result should include the following:
i) for stock for which analytical dynamic—pdgl type assessments are possible:
- a graph of yield and fishing mortality for at least the pasE 10 years.

— a  graph ' of spawming stock biomass and recruitment levels for at least the
years. ) v

10

- a graph of catch options for the year 1990 over a range of fishing mortality rates

(F) at least from Fo 1 to Fray.

= a graph showing spawning stock biomasses at 1.1.1991 corresponding to each

option.

~- graphs showing the yield-per-recruit and spawning stock per-recruit values
range of fishing mortality.

catch

a

1i} for stocks for which advice i's based on general production models, the relevant graph of

production on fishing mortality rate or fishing effort.

In all cases the three reference points, actual F, Fpax and Fo : should be shown.
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4. The Fisheries Commission with the concurrence of the coastal state requests that the Scientific
Council continue to provide informatiom, If available, on the stock separation in Div. 2J+?KL gnd
the proportion of the biomass of the cod stock in Div. 3L in the Regulatory Area and a projection
if possible of the propertion likely to be available in the Regulatory Area in fuLuFe years.
Information is alsoc requested on the age composition of that portion of the stock occurring in the
Regulatory Area. ’

4. With respect to ecod 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 also to comment on the appropriatemess of establishing a minimum target 1level for the
spawning biomass, and to provide advice on options for establishing such a level.

5, With respect to flounders in Div. 3LNO, the Scientific Council is requested to provide advice on
the impact of recent imcreased 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 ﬁanageﬁent options that would reduce the extent of the impact on
the potential yield if it is concluded 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 O TO 4

l. 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 following fish and invertebrate
stocks in 1990: . -

 Greenland halibut (Subarea 2 and Div. 3K 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
Cowicil, prior to the 1989 Annual Meeting of NAFO, provide advice on the scientific.basis for
management in 1990 of the following stocks: o ' ’

Shrimp (Subareas 0 and 1)
Greenland halibut (Subareas ¢ and 1)
Roundnese grenadier (Subareas 0 and 1)

2. Canada vrequests the Scientific Council to consider the following options in assessing and
projecting future stock levels for those stocks listed above:

a) For those stocks subject to analytical dynamic-pool type assessments, the status of the stock
should be reviewed and the implications of contimuing to fish at Fyp,1 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 Fyp ; level in both the short and long .
term. In those cases where present spawning stock size is a matter of scientific concern in
relation te 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 statuérof the stock
should be reviewed and management options evaluated in the way described above to the extent

possible. In this case, the general reference point should be the level of fishing effort
(F) which is . two-thirds that calculated to be required to take the MSY catch in the long
term.

c) For those resources on which only general biological and/or catch data are available, mno
standard criteria on which to base advice can be established. . The evidence on stock status
should, however, be weighted 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
Ottawa, Canada
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ANNEX 3. DENMARK (GREENLAND) REQUEST FOR SCIENTIFIC ADVICE ON
MANAGEMENT OF CERTAIN STOCKS IN 1990

L. Denmark, on behalf of Greentand, requests the Scientific Council of NAFO at its June 1989 Meeting
to prov1de advice on the status of the stocks and on the biological basis for management in 1990
and gs many years onward as the data allow [or the following stocks:

a}) Stocks occurring in Subarea 1

1} Atlantic cod

ii}  Redfish (by spec1es, if poss1b1e)

1ii) Wolffish (by species-(A. minor and Al 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 overlapping Subareas 0 and ! (subject to the concurrence of Canada)

i) Greenland halibut
ii)  Roundnose grenadier
iii} Northern shrimp (Pandalus borealis)

2.  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 onward

ii} F = F(max) from 1990 onward

iii} F from 1990 onward equal to that F-value which for 1989 corresponds to 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, IT 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 he based upon a cateh 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 1990 described. Likewise,
the expected length distribution of the fishable stock in 1989 and 1990 should be desacribed,
especially in relation to distribution below 40 cm, 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 continued 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 spatiai distribution
of the fisheries and the implications of local fisheries (in Subarea l} on the local stock
components as well as on the total stock complex (Subareas 0+1). {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 south 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 on the stacks and advice on catch levels inside safe blologlcal
limits should be analyzed.

3. 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 guotas for
areas outgside the main fishing area. The possible effect on conservation of shrimp as =a
consequence of the ice coverage of the water should-be evaluated.

4. The Scientific Council should 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 | stocks as its feels applicable.

Jens Paulsen
Greenland Home Rule Authorities
Nuuk, Greenland
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ANNEX 4. TELEX FROM EEC REGARDING PROVISIONAL AGENDA.
019=31475 NORTHWEST ATLANTIC FISHERIES ORGANISATION
NOVA .S5COTIA, CANADA

ATTN. CAPT. J,C, ESTEVES CARDOSQO, EXECUTIVE SECRETARY

SUBJECT HEETING OF THE NAFO SCIENTIFIC COUNCIL. JUNE 1989
- REQUESTED AGENDA ITEM

IN REPLY TO YOUR TELEX OF 29 MARCH 1989, THE COMMUNITY WISHES
THAT THE FOLLOWING ITEM RELATING TO SCIENTIFIC ABVICE BE

INCORPORATED IN THE AGENDA OF THE SCIENTIFIC COUNCIL FOR THE JUNE

MEETING.

THE COMMUNITY REGUESTS THAT THE SCIENTIFIC COUNCIL SHOULD PROVIDE
MON ITS OWN INITIATIVE" IN ACCORDANCE WITH-ARTICLE VI.I(D) OF THE
CONVENTION SCIENTIFIC ADVICE INCORPORATING A RANGE OF MANAGEMENT
GPTIONS ON THE COD 2J+3KL STOCKS, S

EXPLANATORY NOTE

THE FISHERIES COMMISSION HAS, FOR THE FAST FOUR YEARS, ANNUALLY
ADCPTED A REGULATORY MEASURE FOR THAT PART OF THE 2J+3KL (0P
STCCKS QCCURRING IN TﬂE REGULATCRY AREA NOTWITHSTANDING THE
ABSENCE OF SCIENTIFIC ADVICE OR RECOMMENDATION FROM THE
SCIENTIFIC COUNCIL FOR SUCH_C MEASURE. AGAINST THIS BACKGROUND,
IT IS INCUMBENT ON THE SCIENTIFIC COUNCIL TO PROVIDE THE
ABOVEMENTIONEDR ADVICE ON THE STOCKS S0 AS TO ENABLE THE FISHERIES
COMMISSION TO FULFIL ITS RESPONSIBILITIES FOR THE MANAGEMENT AND
CONSERVATION QOF THE FISHERY RESOURCES IN THE REGULATORY AREA, IN
ACCORDANCE WITH ARTICLE XI OF THE CONVENTION, ON THE BASIS OF
ADEQUATE SCIENTIFIC ADVICE. :

THE COMMUNITY REQUESTS THAT THIS ITEM FOR INCLUSION ON THE AGENDA
OFf THE SCIENTIFIC COUNCIL MEETING IN JUNE NEXT BE COMMUNICATED T0
THE CHAIRMAN OF THE SCIENTIFIC COUNCIL AND STACFIS AS WELL As TO
ALL CONTRACTING PARTIES.

E. GALLAGHER
DIRECTQR GENERAL
COMEUR

NNNN
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ANNEX 5. LETTER FROM CANADA REGARDING PROVISIONAL AGENDA

MAY

J.C. Estéves Cardoso (Capt.) , uar 291989
Executive Secretary ’

Northwest Atlantic Fisheries Organ1zat1on

P.0. Box 838

Dartmouth, Nova Scotia

B2y 3Y9

Dear Sir:

Subject: Provisional Agenda of NAFO
" Scientific Council Meeting - June 1988

I refer to NAFO Circular Letter 89/20 of April 7, 1989 to
which was attached the provisional agenda for the June 1988
Scientific Council Meeting and which alse 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 perm1tted 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
YI{1}(d)}, the Scientific Council must act on its gwn initiative
and not on the initiative of a member state. It is, of coursas,
opan to any scientist who participates in the Scientific Council
to propose a Council initiative in accordance with Article vI(d},
and it would then be up to the Scientific Council to consider the
action it wished to take.

Assuming the procedure is followed correctly, I would note
that Article VYI{1){d) requires the Council to consider whether
any initiative it considers taking is "required for the purposes
of the Commission”. In this respect the Council would wish to
note that the question of what scientific information on the
2J3KL cod stock the Fisheries Commission requires for its
purposes was exhaustively discussed at the September 1988
meeting. The Fisheries Commission did not accept the EC's
proposal that a full scientific assesement be requested, and
decided instead to reguest tha Scientific Council to provide .
other information. 1 believe it would be 1nappropr1ate for the
Scientific Council to disregard the Commission’s own decision on
what 1t requires, and what it does not require, for its purposes.

I would be 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,
QQ\\__*_____J

P. Meyboom
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APPENDIX V. LIST OF PARTICIPANTS
CANADA

Northwest Atlantic Filsheries Centre, P. 0. Box 5667, St. John’s, Nfld.
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Fisheries Research Br., DFO, 200 Kent St., Ottawa, Ontarle
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Marine Environmental Data Service, 200 Kent 5t., Ottawa, Ontarle
CUBA
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APPENDIX VI. LIST OF RESEARCH AND SUMMARY DOCUMENTS

RESEARCH DOCUMENTS (SCR)

AUSTIER, P. J., R. MALATESTA, and B. HASKELL. Bivalves as model organisms
to elucidate patterns of predation. ({12 pages)

TIZOL, R. Fishery' and biological aspects of silver hake (Merluccius
bilinearis) in Diwv. 4W, 1986~87, (11 pages)

STEIN, M., and E. BUCH. Are subsurface ocean temperatures predictable at
Fylla Bank/West Greenland? (14 pages)

PETROV, V. W., and 8§. V. CHECHENIN. Results from acoustic capelin
surveys in NAFO Div. 3KLNO in spring 1988. (6 pages)

BULATOVA, A. Yu., S§. A. KUZMIN, V. N. PETROV, and 8. V. RATUSHNY.
Assessment of cod stock in the NAFO Subarea 3 based on the 1988 trawl-
acoustic survey data. (23 pages)

VASKROV, A. A., G. B. RUDNEVA, and I. A. OGANIN. Estimation of the stock
status and TAC for redfish in Div, 3M and 3LN for 19%0. (23 pages}

KUZMIN, 8. A. Estimation of witch stock in Div. 3LNO according to the
data on 1983-88 trawl surveys. ({9 pages)

SAVVATIMBEY, P. I. = Dynamics of roundnose grenadier catch in the
Northwest Atlantic. (11 pages)

ALBIRKOVSRAYA, L. K., and ©O. V. GERASIMOVA. Feeding and food
interrelations between cod {(Gadus morhua L.) and beaked redfish (Sebastes
mentella T.) on Flemish Cap. (15 pages)

BOROVEROV, V. A., and I. I. TEV8. Overview of oceanographic conditions
off the Norchwest Atlantic in 1988, (16 pages)

HONT, J. J. Results of a silver hake otolith exchange between Canada and
the USSR. {5 pages) ’

RIFETER, V. A., and V. V. POTEROPSH. On the question of optimum numbers
of ageing the Scotian Shelf silver hake. (11 pages)

BECK, P. C., E. G. DAKE, and J. DREW. An update of the fishery for
short-finned squid (Tllex Illecebrosus}) in the Newfoundland area during
1986-88 with descriptions of some biological <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, (10 pages +
addendum) :

RIFKHTER, 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. TOROK. Distribution of silver hake, other fish
species and squid in 1988 on the Scotian Shelf Slopes from data obtained
by USSR cbserver. (17 pages}

FOONMG, N. Cn rates of linear and welght growth of Scotian silver hake
(Merluccius bilinearis Mitch.}. (13 pages)
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SMZDSTAD, O. M., and 8. TORHEIM. Norwegian investigations on shrimp
{Pandalus borealis) in East Greenland waters in 1988, (12 pages)

SMEDSTAD, O. M. FPreliminary report of a cruise with M/T "Hikey-II" to
East Greenland waters in -September 1388. (11 pages)

PEDERSHEN, 8. KA. ‘Inshore scallop resources, Chlamys 1islandica, in the
Nuuk Area West Greenland. (16 pages)

NYGAARD, K. H., K. M. LEHMANN, 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 yeax-
class of cod off West Greenland frem CPUE data in the trawl fisheries.
{9 pages) :

RIGET, F., and H. HOVUIARb. Expected length distribution of cod in West
Greenland, 1989-91. (5 pages}

RIGET, F., and H. HOVGARD. Recaptures by year—class of cod in East
Greenlahd/Icelandic waters from tagging experiments at West Greenland. ({7
pages) :

RIGET, F., and J. BOJE. An analysls of meristic characters of Greenland
halibut (Reinhardtius hippoglossoides W.) in the Northwest Atlantic, ({11
pages) .
BOJE, J., F. RIGET, and V.. SIMONSEN. An analysis o¢f genetic
differentiation in Greenland halibut (Reirhardtius hippoglosscides W.) in
the Northwest Atlantic., (8 pages) ’

BOJE, J., and F. RIGET. The fishery for Greenland halibut in Subarea 1.
{8 pages) '

PAREONS, D. G., and P. J. VEITCH. Cbservations on the new Canadian

fishery for shrimp (Pandalus borealis) 1n NAFQO Divislons OB in 1988, (11
pages)

PARIONS, D, G., and P. J. VEITCH. The Canadian fishery for northern
shrimp {Pandalus borealis) in Dlvision OA, 1988. (12 pages)

YATSU, A.,. and 0O. JZRGENSEN. West Greenland groundfish biomasses
estimated from a stratified-random trawl survey in 1988. (7 pages)

YATSU, A., and 0. JERGENSBEN. Distribution, abundance, size, age, gonad-

index and stomach contents of Greenland  halibut {Reinhardtius
hippoglossoides) off West Greenland 1in September/October 1988, {12
pages)

HOVGARD, H., F. RIGET, and H. IASSEN. |Modelling cod migration from
Greenland to Iceland.. (18 pages)

HOVGARD, H., H. LRSSEN, K. M. LEHMAMN, K. 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. BISHOP. Estimates of blomass and age
compositions for that portion of the Division 2J+3KL cod stock beyond the
Canadian 200-mile flshery. (10 pages)

BAIRD, J. W.,:and C. A. BISHOP. The assessment of the cod stock in NAFO
Div. 3NO, {18 pages + addendum}
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SKULADOTTIR, U. A review of the shrimp fishery, Pandalus borealis, in
Denmark Strait. ({13 pages, revised}

BRODIE, W. B., and W. R. BOWERING. 2An assessment update for the American
plaice stock in Divisions 3LNO.

LUND, H. Greenland fishery for shrimp (Pandalus borealis Kr.)} in NAFO
Pivision 1A, {Greenland Management Areas NV1 and NV2) in 1988, {19
pages) ’

LEHMANN, K. Report on commercilal trial fishery for shrimp at East
Greenland in 1987. {11 pages) :

CARLSSON, D. M,, and P. KANNEWORFF. Report on a stratified-random trawl
survey for shrimp (Pardalus boreallis) in NAFO Subareas 041 in July 1988.
(16 pages)

PEDERSEN, 8. A., and K. LEHMANN. By-catch of redfish and Greenland
halibut in the shrimp fishery off West Greenland, 1988. (12 pages)

BOJE, J., and F. RIGET. Results of the 1984, 1987 and 1989 Greenland-
Canada Greenland halibut otolith exchange. (3 pages)

NAFRSHIMA, B. 8., and W. HARNUM. The inshore capelin fishery in NAFO
Div. 3L in 1988. (12 pages)

MAKASHIMA, B, 8. Capelin school surface area index for NAFC Div. 3L in
1988. (6 pages)

JAVIER PAZ CAMNRLEJO, F., F. JAVIER VAZQUEZ ALVAREZ, ANXC FERNANDEZ
ARROYO, and J. MIGUEL CASAS SANCHEZ. The feeding of American plaice
(Hippoglossoides platessolides), redflish {Sebastes marinus) and cod {Gadus
morhua) in the Flemish Cap during July, 1988. (12 pages, revised)

WALSH, 8. J. The fish capture process of a groundfish survey trawl, (15
pages} ’

WALSH, 8. J., and C. COOPER, and W. HICKEY. Trouser trawl method of

studying selectivity of American plaice: square vs diamond mesh codends,
{13 pages)

WALDRON, D. K., M. C. BOURBONMAIS, and M. A. SHOWELL. Size of the
Scotian Shelf silver hake population in 1988 with prolections to 1990.
{36 pages + erratum) .

HORSTED, Sv. Aa. Status of Subarea 1 cod and the fisheries. (20 pages)

SKULADOTTIR, U. The I1celandic shrimp fishery (Pandalus borealis}) 1n
Denmark Strait. (6 pages)

MESSTORFF, J., AND H. P. CORNUS Survey biomass and abundance estimates
for redfish (Sebastes marinus and S. mentella) off West Greenland (NAFQ
Subarea 1), 1982-88, and off East Greenland (ICES Div. XIV.b), 1980-88.
(12 pages)

MILIER, D. 8., and J. E. 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. 10 pages)

CARLSSON, D. M., and P. KANNEWORFF. The shrimp flshery in NAFQ Subarea 1
in 1988. { 30 pages)
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ATEINBON, D. B., and D. POWER. Redfish in NAFO Divisions 3IN. (26
pages)

ATKINEON, D. B., and D. POWER. An update on the status of roundnose
grenadier in NAFQ Subareas 0+1 and 2+3, (26 pages)

D. POMER, and D, B. ATKINBON. Status of redfish in NAFO Div. 3M. (12
pages)
STEIN, M. Scales of variability in West Greenland waters. (7 pages)

STEIN, M., and G. WEGNER. Recent observations on the deep waters off
West Greenland. (15 pages)

JOS8I, J. W., and D. E. SMITH. Continuous plankton records:

Massachusetts to Cape Sable, Nova Scotla, and New York to the Gulf
Stream,1988. (19 pages, revised}

VAZQUEZ, A. Results from bottom-trawl survey of Flemish Cap in July
1988. (15 pages)

BOWHRING, W. R., and W. B. BRODIE. An evaluation of the status of the
Greenland halibut resource in NAFC Subarea 2 and Divislons 3X and 3L.
{20 pages)

Not distributed, Special Session paper for Septambaer 1989.

STROUT, G. A. Variation in the shelf water front positicn in 1988 from
Georges Bank tec Cape Hatteras. {8 pages + addendum}

SANO, M. H., and C. P. FAIRFIELD. Anticyclonic warm-core Gulf Stream
rings of the northeastern United States during 1988. {19 pages)

BENWRY, R. L. Water column thermal structure across the shelf and slope

southeast of Sandy Hook, New Jersey In 1988, (11 pages)
FEELEY, J. R. Marine envirenmental data service report for 1988, {14
pages)

TRITES, R. W., and K. DRINKWATER. Overview of environmental conditiens
in the Northwest Atlantic in 1988. (25 pages)

BRODIE, W. G., 8. J. WALSH, and W. R. BOWERIKG. An assessment of the
yellowtail flounder stock in Div. 3LNC. (34 pages)

HOVGARD, H. On the estimation on the stock size of the Subarea 1 cod
from swept-area estiamtes of abundance. (7 pages)

CARLSBON, D. M., and P. KANNEWORFF. The commercial shrimp fishery in
Denmark Strait in 1988, (21 pages)

WALSH, 8. J. Distribution of Jjuvenile American plaice on the Grand
Bank, NAFO Divisions 3LNO, (15 pages)

SUMMARY DOCUMENTS (SCS)

MEYBOOM, P. Canadian request for scientific advice on management in 1990
cf certain stocks in Subareas ¢ tec 4, {1 page)

PAULSEN, J. Cenmark (Greenland) request for scientific advice on
management of certain stocks in 19380. (1 page}
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GALLAGHER, E. EEC request for sclentific advice on management of certain
stocks in 1990. (1 -page)

BOYAR, H. C.,Aand F. M. SERCHUK. US research report for 1988,

SCOTT, J. 8., and L. W. COADY, G. M. HARE, and A. FRECHET. Canadian
research report, 1988, :

NAFO SECRBTARIAT.. Tagging activities reported for the Northwest
Atlantic in 1988. (4 pages)

MAFO SBCRETARIAT. Historical catches of selected species by stock area
and country for the period 1977-87. (38 pages}

RIKHTER, V. A., I. K. SIGAEV, and A. K. CHUMAKQV. USSR research report
for 1988.

PACIORROWSKI, A. J. Polish research report, 1988. (12 pages)
HAFO SECRETARIAT. List of biological sampling data for 1987. (492 pages)

NAFO SECRETARIAT. Provisional index and list of titles of research and
summary documents for 1588. (20 pages)

NAFQ SECRETARIAT, Notes on statistical activitles and publications since
June 1988, (2 pages)

UOZUMY, Y. Japanese research repdrt for 1988, (3_pages)

PEDERAEN, S. A. Denmark (Greenland) research: report for 1988. (10
pages}

GODIMHO, M. L. PortugUESé research report for 1988. (12 pages}

VAZQUEZ A., and G. P. GRANMDARAB. Spanish research report for 1988. (10
pages)

MAFO. Provisional report of Scientific Council, June 1989 Meeting.






145
APPENDIX VII. LIST OF RECOMMENDATIONS AND PROPOSALS, 1988

PART A

Scientific Council Meeting, June 1988

RESEARCH COORDINATION

a)

Fishery Statistics (pages 15 and 93}

That it would be beneficial to its work if the Assistant Executive Secretary were to attend
the inter-agency meeting on fishery statistics that will be held at the beginning of October
in Norway. (Preparation for l4th Session of the CWP.)

PUBLICATIONS

a)

Editorial Matters (page 18)

The Council agreed to the STACPUB proposal to expand the number of Associate Editors by two,
with new appointments in the field of Vertebrate Fisheries Biology.

STOCK ASSESSMENTS

a)

b)

d)

e}

Cod in Division 3H (page 30)

That the sampling of discards be continued or initiated and the data made available at
assessment meetings.

Cod in Divisions 3N and 30 (pages 32 and 33)

i) That the analysis using alternate methods to determine directed fishing effort for the
Canadian otter-trawl fleet 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., -

ii) That simulation studies be conducted to determine how age-specific natural mortality
rates interact with the other components of VPA. These simulations should include at
least an exploration of how age-specific natural mortality: (1) interacts with partial-
recruitment vectors; (2} changes with changing fishing mortality; and {3) affects the
calculation of reference fishing levels. . .- '

Cod in Subdivision 3Ps {pages 39 and 40)

i) That the results of other cod tagging studies in the Subdiv. 3Ps stock area and the ad-
jacent 4RS 3Pn stock area be provided for the next assessment.

ii) That a method to obtainfcatch-rate data for earlier years on a finer spatial and
temporal scale than has previously been used be investigated before the next assessment
of this stock.

Silver Hake in Divisionsrhv, 4w and 4X (page 52)

That further exploration of the relationships between SPA outputs, commercial CPUE, fishing
effort and survey estimates of stock size and recruitment, and their full use in future

assessments, and in particular, that the impact of high catches on traditional measures of
CPUE be investigated.

American Plaice in Divisions 3L, 3N and 30 (pages 5%, 57 and 61)

i} To ensure comparability of the age readings planned by Spain for American plaice caught
in Div. 3L with those of Canadian agers, an exhange of otoliths from American plaice
from Div. 3L between the same 3 countries (Canada, Portugal and Spain), prior to the
1989 assessment.

i1) (Since no figures for age 5 In 1980 and 1981 could be found, and data were not available
to calculate them) That the values be calculated from the sampling data for these years.

iii) That the use of the presentty éﬁcepted yield-per-recruit analysis be maintained, .and
that Fqg 1 be kept at 0.26.
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f)

9)

h)
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iv) (STACFIS, noting that discrepancies in population estimates from surveys may be caused
by different factors) That these factors leading to such discrepancies be examined
further.

v)  That appropriate data for American plaice in Div. 30 be examined with the goal of In-
corporating this portion of the stock into the assessment, along with the portion In
Div. 3LM on which the assessments are currently based.

Witch Flounder in Divisions 3N and 30 {page 62)

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 NAFD to allow for a better
evaluation of the status of this resource.

Greenland Halibut in Subareas 0 and ! (page 67)
That further investigations on maturity of Greenland halibut should be carried out.

Roundnose Grenadier in Subareas 2 and 3 {page 70}

That the data be examined in more detail in order to address the issue of low catch rates in
relation to the by-catch limitations in the Greenland halibut fishery.

Shrimp in Subareas 0 and 1 {page 76, 77 and 79)

i) That a study be undertaken to investigate the qsefu]ness‘of a muliplicative model for
the Davis Strait fishery. ' ’

ii) That a detailed study of the by-cateh in the shrimp fishery in Subarea 0 and 1 be Eé;j-‘
ducted, including a complete analysis of existing data and the collection of more re-
presentative data from the commercial fleet,

iii}) That observer programs be continued and extended to cover a greater portion of the fleet
with the main objectives to obtain sampling data on shrimp catches, by-catches and
objective estimate of discard rates.

iv} That selectivity studies be conducted for shrimp in Davis Strait to determine optimal
mesh size.

v) That quantitative information 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. i '

vi) That all colntries include gear type and size (number of meshes} in vessel logs as
initiated for the Greenland fishery in 1986, '

- Shrimp Stock in Denmark Strait (page 81)

i) That the biological samples be obtained from all compoments of the fishery in Denmark
Strait.

ii) That research wvessel surveys in the area be continued and intensified and that for
future trawl survey data analyses, details of the calculations of biomass should be in-
cluded (e.g. sample size, stratification, confidence, intervals).

iit) That plankton surveys be carried out to observe the distribution of shrimp larvae.

iv} That environmental studies be undertaken in the area of Storfjord Deep.‘

AGEING TECHNIQUES AND VALIDATION STUDIES

a)

b)

Silver hake (page 82)

That the exchange of silver hake otoliths and photographs between Canada, Cuba and USSR be
continued in 1989,

American plaice (page 82)

That this otolith exchange be continued in order to investigate, in a coordinated mannper, the
difference in growth rate between American plaice of Div. 3L and 3N respectively.
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5. OTHER MATTERS

a)

Review of Current Arrangements for Conducting Stock Assessments (page B84)

i) (The preliminary assessment of the main, if not of all, stocks has been recognized of
crucial Importance for the organization and the effectiveness of the meeting. There-
fore, STACFIS recommends) That every effort be attempted in order to make available at
the beginning of its meeting(s) of the preliminary assessments.,

ii) That all data necessary to carry out preliminary assessments be made available to
designated experts (rapporteurs) 6 to 7 weeks before its meeting(s).

6.  ENVIRONMENTAL SUBCOMMITTEE REPORT

a)

NAFO Standard Oceanographic Sections and Stations (page 89)

That updates on the depths for any standard stations be submitted to the NAFQ Secretarlat and
that they will keep an updated version of the positions and depths of the standard stations.

7. STACREC REPORT

a)

b)

Annual Scientific Program 1989 {page 97)

That existing surveys be continued, and that any new research efforts be addressed towards
completing scientific objectives currently In place.

Scientific Observer Program (page 98)

{STACREC felt that the NAFO Scientific Observer Scheme may become superfluous.  STACREC
therefore recommends) That the usefulness of the NAFO Scientific Observer Scheme be re-
evaluated.

Other Business (page 98)

(Spisula polymyma requires a code for the NAFO statisitcal database.  STACREC recommends)
That this be done and that FAC be notified so appropriate changes can be made to statistical
forms.

PART B

Annual Meeting, September 1988

1. FISHERY SCIENCE

a)r

b)

Special Session (page 108 and 113)

That NAFO initiates contact with scientists in charge of the World Ocean Climate Experiment
(WOCE) (and invited the Chairman of the Environmental Subcommittee to explore the avenues for
such contacts).

Other Matters {(page 108 and 114)

That the description and evaluation of the merits and limitations of various tuning methods
to calibrate terminal F's be considered at the June 1989 Meeting of STACFIS and advanced as a
specific item on the agenda; {and also that computing facilities including several microcom-
puters and a terminal giving access to a (mini or) main frame computer be made available at
the June meeting).
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{Corrigendum)

SCIENTIFIC COUNCIL MEETING - JUNE 1989

Provisional Report of Scientific Council, June 1989 Meeting

Following notes provide a list of modifications to the Provisional
Report of the Scientific Council, June 1989 Meeting, excluding minor editorial
corrections which would be done by the Assistant Executive Secretary when the
Scientific Council Reports for 1989 is prepared.

1. Page 1, third paragraph from the bottom should read
"The Chairman then set out ....... except for the position of
STACFIS Chairman, and this matter would be taken up on the final
day of the meeting”.

2. Page 8, 3rd line from the bottom {the same correction on page 107).

"....was that of 1987 (age 6)...... * should read "...... was that
of 1982 (age 6)."

3. Page 9, in Table under Source of Information - delete superscript 2
given in table headings max, min and mean.

4. Page 13, text of State of stock should read:

"Recent catches are only a small proportion of the redfish biocmass
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."

5. Page 23, text of Special Comments should read:

"Stock identification study currently in progress."

5. Page 31, line 2 of footnote 1 to the Source of Information:
Table: "1,000 tons for 1989" should read "8,000 tons for
1989" ‘
7. Page 34, last sentence of 5. Ageing Techniques should read:

..... proceeding well and also that agreement in age reading
between national experts.......".




2

8. Page 37, para 2 of 3. Fditorial Matters should read:

"It was noted that Dr. Colebrook had resigned as Associate Editor
for Biclogical Oceanography. Appointment of a new Associate

Editor would be con51dered at the September 1989 Meeting of the
Scientific Council,

9. Page 38, last 2 sentences of V. Rules of Procedure should read:

.cast a vote of abstention, should that Contracting Party not
otherw1se be represented at the meetlng, the Council by ....”

10. Page 40, first sentence of 1. Officers for 1989-91 should read:

"At the opening session, the Council had agreed that Sv. BAa.
Horsted would solicit views of representatives...... "
In view of the presentation of paper SCR Doc. 89/52 with a September
Addendum, the modifications proposed to the STACFIS report on Capelin in Div.
3L are as follows: ,

11. Page 94, last sentence should read:

"The total biomass was estimated to be 3,829,000 tons compared to

12, Page 95, last sentence of para 1 should read:

13.. Page 95, first sentence cf para 2 should read:

..Canadian .acoustlc system resulted in a 0,83 dB difference
from....... "

14. 'Page 95, 2nd sentence should be deleted and the next sentence should
begin with: "The May 1989 calibration...... ",

15. Page 96, Table 11 should be replaced with the following:

Table 1l1. Capelin in Div. 3L: projections of the stock size

for 199Q.
Number of fish (millions)
Age ' June 1989
{yr} Mature Immature June 1990
2 1,900 312,800
3 47,600 48,600 232,300
4 10,900 100 44,800
5 1,400 . - 1,600
6 - - 100

Biomass {(tons) of mature fish 3,500,000

- -




16.

17.

Page 96, para 1. The advised TAC should be 350,000 tégg for Div, 3L for
1990,

The following modification results from discussions on Yellowtail
flounder in Div. 3N at the September 1989 Meeting:

Page 19, para 3 should read:

"Catches of yellowtail flounder ({ages 1-4) in the Jjuvenile surveys

continue to be greatest in the Tail of the Bank with a maicr portlon
taken in the Regulatory Area of Div. 3N.
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