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Please be advised that the attached map illustrating
NAFO’s Convention Area and 200-mile Fishing Zone
Boundaries REPLACES the map on Page 7 of Scientific
Council Reports, 1988.

The attached map provides the corrected boundary
between Subareas 4 and 5 with a clarification for
the designations in Subdivision 5Ze.
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PREFACE

This ninth issue of NAFO Scientific Council Reports contains the approved reports of the
two meetings that were held during 1988: (A} Scientific Meeting during 8-23 June 1988 and
(B) Annual Meeting during 12-16 September 1988. The report of the Special Session on
“Impact of Changes in Environmental Conditions in the North Atlantic on Distribution,
Availability and Abundance of Marine Species, with Particular Emphasis on the Labradorand
Grand Bank Region in the Early 1980's” which was held during 7 and 8 September 1988, is
inctuded in the report of the Annual Meeting. Part C of this voiume contains the agenda, list of
research and summary documents, list of participants, and list of recommendations and
proposals relevant to the two meetings.

The NA'FO Scientific Council Reports series replaced /ICNAF Rebook series which
terminated with the last issue in 1879. The firstissue of this series was published in December
1980. ' ’

31 December 1388 Tissa Amaratunga
Assistant Executive Secretary
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REPORT OF SCIENTIFIC COUNCIL
June 1988 Meeting

. OPENING

Chairman: J.'S. Beckett . Rapporteur: T. Amaratunga

1.

Adoption of Agenda

The Scientific Council met at the Bedford Institute of (Qceancgraphy, Dartmouth, Nova Scotia,
Canada, during 8-23 June 1988, to consider and report on the various matters listed in its agenda.

The Executive Committee met briefly prior to the opeding session of the Council and the provis=~
ional Agenda (NAFO Circular Letter 88/21) and work plan were reviewed.

Representatives attended the varicus sessions of the Council and its Committees, including the
Environmental Subcommittee and working group meeting on shrimp from Canada, Cuba (June 14th on-
ward) , Denmark (Greenland), European Economic Cemmunity (EEC), Japan and Union of Soviet Socialist
Republics (USSR}, Experts from Iceland attended the shrimp meetings. The HNAFO Executive
Secretary and Assistant Executive Secretary were in-attendance.

Under Agenda ltem 1.4, the Executive Secretary informed the Council that he held proxy votes of
abstention for 3 Contracting Parties {(Bulgaria, ‘!celand and Norway)} which guaranteed a quorum in
case the need arose for a formal vote.

The Council members welcomed the new Assistant Executive Secretary, Mr. T. Amaratunga, who assumed
duties in April 1988 and wished him well, and thanked the Executive Secretary for his efforts in
the appointment of his new Assistant Executive Secretary.

The Chairman brought to the attention of the Council members that in the provisional agenda, the
request from the Fisheries Commission for information on the status and acquisition of scientific
data for the establishment of an annual scientific program in the Regulatory Area had been in-
advertently omjtted. The Chairman proposed that this agenda item be added to the work of STACREC
and the manner of incorporating this work be assigned to STACREC. This was unanimously accepted.

With respect to Agenda ltem 11.3{b), it was noted that Lanada as a coasta) state had requested
Scientific advice on Cod In Subdivision 3Ps. tt was brought to the attention of the Council that
the EEC [telex (Part C, Agenda |, Annex 4) dated 5 May 1988 to the Secretariat was circulated] had
requested the deletion of this agenda item because the area of fisheries jurisdiction in which
this cod stock occurs had not been defined and the Scientific Council consequently would be unable
to give scientific advice on the stock restricted to the Canadian area, as required by Article ¥II
in the text of the NAFC Convantion. Canada had responded to the EEC request of 5 May 1988 [in a
letter {Part C, Agenda |, Annex 5) received and circulated through the Secretariat on 7 June 1988
and to the Scientific Council representatives on the first day of the meeting] stating that under
Article VII, it is mandatory for the Scientific Council to provide advice when requested by a
coastal state. After prolonged discussions, it was apparent that the Sclientific Council did not
wish to address legal matters, and suggested that mediation between the two parties was probably
the most appropriate method to find a solution. The Council requested the Executive Secretary to
contact the authorities representing the two parties and seek a joint or parallel! reguest for
advice or withdrawal of one of the opposing views. The Scientific Council postponed further
consideration until 15 June 1988.

On i5 June 1988, the Executive Secretary reported back to the Council that his mediation had
failed. Further prolonged discussions on the question of addressing the agenda item resulted in
the Council agreeing by majority vote to leave on the agenda the assessment of cod in Subdivision
3Ps. It was further decided by majority vote that the record would not contain the arguments pre-
sented by the various representatives. it was agreed further that the Council would report to the
General Councit that the Scientific Council was in danger of having its work undermiped by
polltical and legal matters including bilateral problems, and a clear message be carried to the
General Council that such matters should be addressed in ather fora. In particular the Scientific
Council requests the General Counci) to provide a statement as to whether Article V11 of the NAFQ
Conventlon limits the advice that may be requested by a coastal state to resources entirely within
its zone of jurisdiction.

With respect to further comments on the previsional agenda made during the opening session, the
EEC representatives cited Article VI1.1.d to propose that a new Agenda |tem be inserted wunder
Section 11.3{(e) of the Provisional Agenda. The item 'Cod in Div. 2J+3KL as required for the pur-
pose of the Fisheries Commission'' was proposed with the same terms of reference put forward by the
Fisheries Commission for other stocks. !t was noted that Insertion of new agenda items required a
unanimous agreement of the members of the Scientific Council. There was no such agreement and
consequently the proposal was not accepted.
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Adoption of Reports

In adopting the report of STACFIS on 23 June 1988, discussion occurred as to whether the advice on
cod in Subdivision 3Ps should be framed to respond sclely to the Canadian request, or whether a
range of catch options should be provided. The Council decided by majority vote to specifically
mention only the catch option requested by Canada.

The reports of the Standing Committees, as adopted on 23 June 1988, are given in: Appendix I,
Report of Standing Committee on Fishery Science (STACFISY, Appendix 11, Report of Standing Commit-
tee on Research Coordination {STACREC}, and Appendix 111, Report of Standing Committee on Pub-
lications (STACPUB). The amendments to the Rules of Procedures are given in Appendix IV, The
adopted agenda, the lists of research (SLR} and summary (5CS) documents and the list of partici-
pants are given in Part C of this volume,

Brief sumaries of the Committee reports (Appendix I, 1] and |11} and other matters considered by
the Council follow in Sections Il to ¥ill.

[1. FISHERY SCIENCE (See STACFIS Report, App. I)

General Fishery Trends

From provisional statistics for 1986 and 1987, the nominal catch of all fish and invertebrate
species in the Northwest Atlantic (Subareas U to 6) increased (3.5%) from 2.88 million (metric)
tons in 1986 to 2.98 million tons in 1987 (see Appendix |, Table 1). For the same years the total
"groundfish'" catch decreased (4.5%) from 1.33 million tons to 1.27 millicn tons, the ‘'pelagic
fish'' catch increased significantly (30%) from 518,000 tons to 674,000 tans, the "other finfish'"
catch decreased (11%) from 154,000 tons to 138,000 tons and the "invertebrates'’ catch increased 3%
from 876,000 tons to 898,000 tons. With respect to the nominal catches by subarea, increases were
recorded for Subarea 1 (89,000 to 107,000 tons), Subarea 2 {50,000 to 112,000 tons), Subarea 5
{397,000 to 422,000 tons) and Subarea & (800,000 to 884,000 tons) and decreases were recorded for
Subarea Q0 {3,000 to 2,000 tons), Subarea 3 (764,000 to 690,000 tons) and Subarea 4 (781,000 to
767,000 teons).

Assessment of Finfish and lnvertebrate Stocks

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 Commission, and had advised on catch
levels corresponding to reference levels of various fishing mortality. Advice was developed in
terms of Fg 1, two-thirds of the fishing effort associated with the maximum sustainable vyield,
Fmax of Fcurrent, accerding to the different requests (Table 1). Management advice, based on the
reference levels, could not be provided for several stocks due to insufficient data. For the
capelin stocks, different management criteria had been used which were consistent with those of
recent years. No data were available to provide advice on the squid stock. Details of the stock
assessments are given in  the Report of STACFIS in Appendix 1. General observations. and comments
by the Scientific Council are as follows:

a)  The cod stock in Subarea 1 has declined greatly from tevels seen in the 1960's, but the re-
cruitment of the very abundant 1984 year-class is resulting in stock rebuilding. This year-
class may be as big as any seen in the past, but catch projections have been provided to
illustrate the impact of other year-class sizes than that assumed. The 1985 year-class 1is
considered average but that of 1986 to te very low. Management options, vyield-per-recruit
calculations and answers to specific questions are available in Appendix |, Section II.1.

k)  For the cod stock in Div. 3M, the biomass (age 3+) continues to be at a very tow level (less
than 30,000 tons) relative to the target biomass of 85,000 tons which was set by the
Fisheries Commission. This target biomass will not be reached in the near future, because
the year-classes of cod older than age 5 are at very low levels and the fishery has been
exploiting incoming vyear-classes at too early an age. Continuation of the moratorium on
fishing is advised.

c} Analytical assessment of the cod stock in Div. 3NO indicates a continuous increase in
spawning stock biomass {8 fold since 1979). However, the new assessment, coupled with a new
yield-per-recruit analysis which suggests lower fishing mortalities for the reference levels,
gives a projected catch in 1989 at Fo,1 = 0.15 of 25,000 tons, and Fpax = 0.25 of Lo ,000
tons. The projected catch in 1989 at the 1987 level of fishing mortality (Fsy = 0.2} is
323,000 tons.

d) For the cod stock in Subdiv. 3Ps, the results of the assessments are reported in Appendix |,
Section I1. 4,
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Tabie 1. Summary of recent catches (1983-87) and TACs {1983-88) for stocks reviewed at the June 1988 Meeting of STACFIS, with
advised TACs for 1989. .

Stock Nominal catches (000 tons) TACs {000 tons) ' Advised TACs for 1989
Specles area 1983 198L 1985 1986  1967' 1983  198% 1985 1986 1987 _ 1988 Fo.1  Fmax  Fas  CGther
Cod 1 58 33 157 19 62 68 28.3 12.5 12.5 [T 2 vt
M 18 13 i 15 ] V2.4 13 i3 13 13 3 ' o?
L] 29 27 37 50 41 17 2 33 33 33 ko 25 . 40 33
IPs 38 37 51 12 58 33 35.8 Wh.6  60.6° 60.6° 60.6°
Redfish 1 ] 6 4 5 i . .- . e Ve eet ¢
3M 20 20 20 29 45 20 20 20 20 20 20 201011
LN 20 15 21 42 55 25 25 25 25 25 25 251,11
Silver hake vux 36 74 75 83 62 Bo 100 100 100 100 120 235 2o 12
A. plaice 3H 2 1 2 4 6 2 2 2 2 o2 2 . 249,11
3LND 38 36 48 56 52 55 55 Lg 55 48 4o 32 % 60
Witch flounder 3NO 4 1 9 9 8 5 5 5 5 5 5 sthnt
Yellowtail NG 9 13 21 23 16 V3 17 15 15 15 15 gt
6. halibut 041 9 7 10 ] 10 25 25. 25 25 25 25 . 2510
3L 28 %19 15 28 55 55 75 100 100 100 100
R. grenadier (41 + + + + + 8 8 3 8 8 8 ge
2+3 A 4 5 7 8 1 11 n 11 " 1 111911
Wolffishes 1 3 2 2 2 2 cev 596 56 596 56 56 ’ 5-61°
Capelin iLNo 25 33 25 48 20 60°  38°  g0* 1305 2937 1007 363°
Squid-lllex 3+4 + 1 1 + 2 150 150 150 150 150 150 N
shrimp 041 47 43 54 63 73 35 35 42 6 42 40 36-502

Effective TAC - combined Canada and EEC.

Biv. 3L TAC is 335,000 tons, Div. 3MO TAC is 28,000 tons.
Maintenance of TAC advised as no basis for change.

Not agreed by EEC representative (see paragraph L).

Not requested.

Not agreed by EEC representative (see paragraph G}.

Friax cannot be calculated in a meaningful manner.

Provisional data.

See STACFIS report for options.

No directed fishery.

Ne firm assessment of stock.

TACs pertain ta Div. ZJ43KL.

Advised TACs pertain to Div. 3L only.

Advised TACs incude 10,000 tons in 1987 and 15,000 tons
in 1988 for Div. 3N0 and remainder for Div. 3L.

lo
il
12
11

1
2
3
[
L
L
7 1k

e) For American plaice in Div. 3LNO, the Council was concerned in 1987 about the actual value of
the estimate of the population size, and advised caution in implementing fully the implied
reduction in catch in 1988. The new assessment, however, largely confirms the 1987
assessment. In 1986, for example, the 9+ biomass was thought to have increased during the
early 1980's to a level in 1985 of about 240,000 tons. The subsequent (1987 and 1988)
assessments have indicated a much different view of the 9+ biomass, showing it tc have been
relatively stable around 130,000 tons during the 1980's. If the cateh in 1988 is 28,000
tons, which is the new estimate of the catch at Fo_1, the projected catch in 1989 is 32,000
tons at Fg 1 (F = 0.26) and 60,000 tons at Fa7 = 0.6. Fpax is not a meaningful option for
this stock because of the very high F implied.

£} For witch flounder in Div. 3NO, catches in the past three years have been reported as nearly
twice the TAC of 5,000 tons, with most of the increase being taken in Div. 3N, However, the
lack of data prevented STACFIS from assessing the status of the stock and there was no basis
for advising a change in the current TAC of 5,000 tons for Div. 3NQ. The EEC representative
did not accept this conclusion {see paragraph 1) in this section). The Council reiterates
its opinion that the stock is unlikely to be able to support the recent high catch levels
without declining in abundance.

g) For the stock of yellowtail flounder in Div. 3LNCQ, the Council has expressed concern for the
past two vyears over the reports that catches were deouble the TAC but has not been able to
provide firm advice. There is again no quantitative assessment this year, but given the
available information from trawl surveys that show major declines in biomass and poor
recruitment prospects, the Council advises that total catches, including those by non-
members should not exceed 5,000 tons. The representative of the EEC noted that 'the con-
sequences of projected catches at 5,000 tons or more seem not possible and the calculations
of such a precise figure do not appear in the text, therefore the advice that catch in 1989
should not exceed 5,000 tons does not adequately answer the request of the Fisheries
Commission'.

h) For capelin in Div. 3L, recruitment of the strong 1986 year-class will increase biomass
greatly and it is estimated that the catch in 1989, that would represent about 10% of the
spawning stock, would be 335,000 tons.

i) The biomass of capelin in Div. 3NO is considered to have averaged about 280,000 tons since
1981, and should the 1986 year-class also be strong for this stock, the biomass would be at
least as large as the average. Removals of 28,000 tons would represent 10% of this average
biomass. :
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i For the silver hake stock in Div. U4VWX, it is estimated that the recruitment of the very
large 1985 year-class and the large 1986 year-class will result in a major increase in the
biomass. The Council noted that the input fishing mortality {F = 0.2) in 1987 for ages 3-9
is much lower than those resulting from the cohort analysis for the same ages in earlier
years. No satisfactory explanation could be found for this discrepancy, and the analysis
indicated that if the catch in 1988 is 110,000 tons, the estimated catch at the Feg 1 level in
1989 would be 235,000 tons. ’

k) For squid in Subareas 3 and 4, the Courncil notes that the unpredictable nature of the
fluctuations in stock availability, means that no catch projection can be made. Advice in
recent years has been that there is ''no reason to change the existing advice., The phrasing
used this year is an accurate statement of current predictive abilities for this stock, but
it should be noted that this is not a recommendation for a zero TAC but a recognition that
insufficient information 1is available to assess the impact oh the population of any par-
ticular catch level. The species is a by-catch in other fisheries and, in years of high
abundance, may comprise a major part of catches in small meshed fisheries such as those
directed at silver hake.

1) No change in TAC was advised for redfish in Div., 3M and 3LN, American plaice in Div. 3M,
witch flounder in Div. 3NG {also see Section f), Greenland halibut in Subareas 0+1 and SA 2
plus Div. 3KL, and roundnose grenadier in Subareas 0+1 and 2+3, The EEC representative
stated when the STACFIS report was being adopted that ''for at least five stocks on which
scientific advice has heen expressed by the Scientific Council (7.e. redfish in 3M, 3LN, A.
plaice in 3M, witch flounder in 3NO, roundnose grenadier in Subareas 2 and 3} it used the
expression ""STACFIS has no basis to advise a change from the present TAC of ...'". In  other
words, this means that it has no basis to advise on any precise level of TAC. This is a
normal situation given the fact that it was only requested to make catch projections and to
comment on their effects on the fishable stock size, spawning stock biomass, recruitment
prospects, catch rates, for the next year and in the long term. Therefore such sentences are
inappropriate and should be deleted. Advice should be rephrased to comment on any con-
sequences of possiblte catch levels."

m) No firm assessments of the stocks of redfish and wolffish in Subarea 1 were possible due to
the lack of adequate data.

n) For shrimp, the Scientific Council addressed assessments at this meeting rather than in the
winter as in the recent past. In Subareas 0+1, catches have increased markedly since 1984
and over 52,000 tons was reported caught offshore in 1987. There is no quantitative
assessment and the Council cannot predict whether the present catches can be maintained.
Catch rate and size frequency information suggest that recent catches have not depressed
stock size although a time lag of several years would be expected particularly as it is now
thought that shrimp in the catches may be older than thought previously, The Council there-
fore advises that, should it be desired to investigate more vigourously 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 Fevel such as 50,000 tans would demonstrate more rapidly
whether a higher yield can be maintained. These experimental approaches would require catch
levels to be held constant for several years in order to detect the impact on the population.
The higher the catch level, the greater the risk that drastic reductions in effort might be
necesary should the stock start to decline. 1In response to a request concerning the need for
management of shrimp in grounds north of 71°N, the Council advises a separate but cautious
approach, but in response to a second request it was not able to evaluate the present
Regulatory Area off Disko Bay.

o) With respect tco shrimp in Depmark Strait, biomass estimates from research surveys conducted
by Norway over a three-year period indicate some stability in the resource despite increasing
catches. Given the indications of biomass size and stability, the Council advises that the
recent Eevel of catches appears to be a safe level and that maintaining catches at this level
(10,000 tons) might be adopted as a precautionary measure until the database has been im-
proved and an assessment performed. tn answering a request about exploratory fishing, it is
advised that this should only be conducted in areas well separated from grounds exploited
currently.

3. Response to Questions by the Fisheries Commission

The Council concurred with the information provided by STACFIS in response to the specific
question regarding the proportion of the biomass of cod in -the Regulatory Area relative to the
whole of Div. 3L. ) ]

4. Environmental Research

The Council noted that the Environmental Subcommittee (M., Stein, Chairman) had met on 13 June 1988
and had considered 14 research documents which dealt with a variety of environmental topics. The
full report of the Subcommittee is Annex 1 to the Report of STACFIS (Appendix 1),
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Ageing Techniques

The Council noted the opinions of experts that there was now sufficient progress to warrant a
second workshop on the ageing of shrimp, and that an invitation had been received to hold this in
lceland in 1989, The Council was pleased to tearn of an exchange of American plaice otoliths
between $pain, Portugal and Canada and encouraged further cooperative study of growth. The
Council endorsed also, continuation of a Canada/Cuba/USSR exchange of silver hake otcliths.

Gear and Selectivity
The Council received no new information on this item.

Review of Scientific Papers

The Council noted that five research papers, which were not directly related to the stock assess-
ments, were reviewed by STACFIS.

Other Matters

a) Special session in September 1988

The Council noted that about 19 papers were expected for the special session during 7-9
September 1988 on "'Impact of Changes in Environmental Conditions in the North Atlantic on the
Distribution, Availability and Abundance of Marine Species, with Particular Emphasis on the
Labrador and Grand Bank Regions in the Early 1980's" which will be convened by J. C. Rice
{Canada).

b) Special session in September 1989

The Council deferred nomination of a convener for the special session in September 1989 on
""Changes in Biomass, Production and Species Composition of the Fish Populations in the
Northwest Atlantic Over the Last 30 Years, and Their Possible Causes''.

c) Topics deferred for consideration in September 1988

i) Convensr for special session in 1989,

ii) Topic for special session in 1996.

11, RESEARCH COORDINATION {See STACREC Report, App. I1)

Fishery Statistics

The Council noted that submission of STATLANT 21A reports was generally complete but that of the
more detailed STATLANT 21B continues to cause problems for publication of the Statistical
Bultetin. Four such forms remain outstanding for 1986 and the bulletin cannot be published untjl
these are received.

The Council agreed with STACREC's recommendation that it would be beneficial to its work if the
Assistant Ezecutive Secretary were to attend the inber-agency meeting on fishery statistics that
will be held at the beginning of October in Norway. This group will prepare for the 14th Session
of the CWP which is scheduled for February 1990,

Biological Sampling

The Counil noted that one component of the four that report for Canada [i.e. Canada (Quebec}] had
not been submitting information to NAFO, although such material would be appropriate to the NAFO
data bank.

Biologicai Surveys

The Council reviewed the inventory of biological surveys that were carried out «in 1987 and of
surveys planned for 1988 and early 1989, It was noted that data records were not complete for all
reporting components from Canada, as no report was available from Canada (Gulf).

Request of the Fisheries Lommission concerning an Annual Scientific Program in the Regulatory Area

Information on the status of biological information for the Regulatory Area and on the means of
acquiring it was requested by the Fisheries Commission. Detailed consideration on a stock-by-
stock basis is contained in the Report of STACREC (Appendix 11}, The Council noted that because
it is an overview, the STACREC report tends to suggest that there are fewer problems with respect
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to the scientific darabase than there in fact are.  Assessment of the individual stocks is com-
promised frequently because cne or more sources of information cannot be used for certain years
for one or more of a wide variety of reasons. Thus, expansion of existing initiatives such as

biclogical sampling or research surveys are extremely |mportant even for those stocks for which
the data coverage is categorized as '"'satisfactory'.

Other Matters

a} International Scientific Qbserver Scheme

© The number of days devoted to this continues to decline, to 25 in 1987, and it was noted that
the implementation of an Annual Scientific Program {ASP) by NAFQ might subsume the observer
program. The Council will evaluate the usefulness of the latter in the light of imple-
mentation of the ASP.

1¥.- PUBLICATIONS (See STACPUB Report, App. I11)

Review of Scientific Publications

The Council learned that the second issue of Volume 7 of the Journal was published in December
1987 and Volume 8 will be limited to one issue, owing to the limited number of suitable papers.
In addition, Studies No. 12 was issued in March 1388,

Editorial Matters

The Council was advised that the duties of the new Assistant Executive Secretary include serving
as Editor of the Studies and as Technical Editor of the Journal.

Following discussions with three Associate Editors, new guidelines were established for the re-
spective responsibitities of the Technical Editor and of the Associate Editors. The Council
agreed to the STACPUB proposal to ewxpand the number of Associate Editors by two, with new
appointments in the field of Vertebrate Fisheries Biology. )

The Council agreed that the vacancy created by the resignation of W. G. Doubleday would be offered
to R. K. Mohn (Canada) for the position of Associate Editor, Biomathematics, and that one of the
new positions created for Associate Editor for Vertebrate Fisheries Biology be offered to W. R.
Bowering {Canada). The Council expressed hope that G, P, Ennis would continue as Assoclate Editor
for |Invertebrate Fisheries Biclogy and deferred until September a decision on that position and
the selection of a candidate for the remaining position of Associate Editor of Vertebrate
Fisheries Biclogy.

Promotion and Distribution of Scientific Publtications

Council agreed that the Journal while a primary publication, caters mainly to a regional interest.
Thus, it should complement rather than compete with major international journals and as such might
accommodate larger papers and papers of more regional interest than would be accepted by other
vehicles,

Papers for Possible Publication

The response of authors to Invitations to upgrade Research Documents has improved with 62% of the
26 papers nominated from the 1987 meetings being submitted. The response rate in 1985 and 1936
was only about 50% and the present rate is comparable to the long-term average.

Consideration of papers submitted to the June 1988 Meeting resulted in 11 papers being identified
as suitable for the Journal or Studies.

Other Matiers
The Council expressed its appreciation to Dr. W. G. Doubleday for his work as Associate Editor and

thanked warmly Mr. H. Champion for handling publication matters so ably between the retirement of
Mr. Hedder and the arrival of Mr. 7. Amaratunga.

Y. RULES OF PROCEDURE (App. IV}

Formulation of Rules Common to the Three Main Components of NAFO

The Council adopted amendments to Rule 2 (Appendix IV} with respect to the modalities of voting by
mail or other forms of teledocumentation.
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VI. COLLABORATION WITH OTHER ORGANIZATICNS

1. Proposal for Joint ICES/NAFO Working Group on Seals

It was noted that |ICES had not been requested to provide a response to the questions implied in
the Council's consideration of this matter at the 1987 meeting. The Chairman undertock tc convey
to ICES the Council's interest in learning more about modalities of referrals for advice.

Vi1, FUTURE SCIENTIFIC MEETINGS

1, Annual Meeting and Special Session in September 1988

The Council will meet in conjunction with the Annual Meeting of NAFO in Ottawa, Ontario, Canada,
during 12-16 September 1988. That meeting will be preceded on 7-9 September 1988 in Dartmouth,
Nova Scotia, by the special session on "Impact of Changes in Environmental Conditions in the North
Atlantic on Distribution, Availability and Abundance of Marine Species, with Particular Emphasis
on the Labrador and Grand Bank Regions in the Early 1980's!,

2. Scientific Meeting in June 1989

The Council reviewed its earlier tentative decision on dates of the June 1989 Meeting and agreed
to meet, together with its Standing Committees and Subcommittee, at NAFO Headquarters in Darmouth,
Nova Scotia, during 7-21 June 1989, This meeting will deal with requests for scientific advice on
fisheries management and with other fishery-related research and statistical activities.

3. Special Session and Annual Meeting in September 1989

The Scientific Council, considering that the Annual Meeting is scheduled for 11-15 September 1989,
reaffirmed its earlier tentative decision that the special session be held on 6-8 September 1989,
The theme for that session is ''Changes in Biomass, Production and Species Composition of the Fish
Populations in the Northwest Atlantic CGver the Last 30 Years, and Their Possible Causes'.

VI11l. OTHER MATTERS

1. STACPUB Membership

Following receipt of notice of resignation from M, G. Larrafleta (Spain), the Council elected W. R.
Bowering (Canada) as his replacement. The contribution to the work of STACPUB by Dr. Larrafeta
was recognized by the Council.

IX. ADJOURNMENT

The Chairman thanked all attendees for their contributions and particularly the chairmen of the
Standing Committees (A. Maucorps, A. Vazquez and Sv. Aa. Horsted) and the Environmental Subcommittee
(M. Stein}. He noted the long hours worked by STACFIS and the additional work this had placed on the
Secretariat, and expressed the Council's appreciation to the Secretariat staff, noting that despite
this they had, as always, supported the work of the Council with great efficiency and cheerfulness.
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APPENDLX t. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE {STACFIS)

Chairman: A. Maucorps Rapporteurs: Various

) The Committee met at the Bedford Institute of Oceanography, Dartmouth, Nova Scotia, Canada, during
.8-23 June 1988, to consider and report on various matters that were referred to it by the Scientific

Council, particularly with regard ta the provision of scientific advice on the management of certain
finfish and invertebrate stocks in Subareas 0 to 4 (see Part { for agenda}. Representatives attended
from Canada, Cuba, Denmark (Greenland), EEC, lceland, Japan and USSR.

Discussions on all matters, except Environmental Research (agenda item (1.4) and the informal
meeting of some experts to evaluate West Greenland shrimp samples {agenda item 11.8.a), took place
within the Conmittee as a whole during the present meeting, and various scientists, designated by the
Chairman of STACFIS, assisted in the initial preparation of draft reports on the various topics that

were considered by the Committee (Section =111, V-Viit below). The report of the Subcommittee on En-
vironmental Research (Chairman: M. Stein) is summarized in Section 1V and given in detail in Annex 1
below.

I.  FISHERY TRENDS

1. introduction

For the third year in succession, sufficient STATLANT 21A reports were available (data from 8
countries were forwarded during the June meeting) for the Secretariat to compile provisional
nominal catches for the preceding year. The 1987 data are tabulated in SCS Doc. 88/18.
Provisional data given in Table 1 for 1986 and 1987 are compiled from 21A reports received by the
NAFO Secretariat.

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

500 tons.)
SA 0 SA 1 SA 2 SA 3 SA 4 SA S S5A 6 Total
Species 1986 1987 1986 1987 1986 1487 1986 1987 1986 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 8 - + 54 35
Atlantic redfishes - - 5 3112 133 47 57 2 - - 171 195
Silver hake - - - - - - 1 + 83 62 14 12 4 4 102 78
Red hake - - - - - - + + + 1 2 2 + + 2 3
Pollock - - - - - - 7 6 43 44 27 24 + + 17 74
American plaice - - + + + + 72 64 13 15 5 4 + + %0 83
Witch flounder - - - - + 1 15 13 5 & 5 3 + + 24 23
Yellowtail flounder - - - - - - 23 i? 1 2 8 6 + + 32 25
Greenland halibut + 3 10 8 15 7 L4 7 il - - - - 31 50
Other flounders - - + + + + 4 10 8 15 14 8 10 37 36
Roundnose grenadier + - + + + 1 7 8 + - - - - - 7 9
White hake - - - ~ + - 6 10 12 15 6 6 + + 24 31
Wolffishes - - 2 2 + + 2 2 2 1 1 1 - - 6 6
Other groundfish - - [ 3 + + 1 2 5 6 1¢ 16 5 6 25 33
Atlantic herring - - + - + + 5 20 173 221 32 40 + + 210 281
Atlantic mackerel - - - - + + 12 L0 14 14 7 4 28 32 61 60
Atlantiec menhaden - - - - - - - - - - 17 15 215 302 232 317
Other pelagics - - - - - - 1 1 1 1 6 6 7 8 15 16
Capelin - - 1 + 10 29 69 32 4 1 - - - - 84 62
Other finfish - - 1 1 1 2 24 33 13 9 ~ g 22 22 70 76
Squids ) - - - - - - + 1 + + 9 5 14 17 2423
Clams - - + - - - - - 6 15 51 49 335 325 391 389
Scallops - - - + + + 2 1 16 16 ED 103 28 B8 126 188
Other molluscs - - - - + - + + 3 3 19 26 81 53 103 82
Shrimp 3 2 60 71 2 3 - + ¢ 12 5 5 1 + 79 93
Crabs - - - - + + 8 6 34 21 1 3 50 34 94 64
Lobsters - - - - - - 1 1 36 35 19 19 2 2 58 57
Other invertebrates - - - - - - - - + + 1 1 + 1 i 2

Total 3 2 B9 107 50 112 764 650 781 767 397 422 800 8B4 2882 2984

2. General Trends for the Northwest Atlantic

The provisional overall catch (round fresh weight} of all finfish and invertebrates stocks was
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2.98 million (metric) tons in 1987, a 3.5% increase over the 1986 catch of 2.88 million tons. The
total "groundfish" catch, which represented 43% of the overall catch in 1987, was 5% less than in
1986 (1.33 and 1.27 million tons in 1986 and 1987 respectively). Significant decreases were noted
for cod (10%), haddock (35%), silver hake (24%) and yellowtail flounder (22%)} and fncreases noted
for redfish (15%), Greenland halibut (61%) and white hake (30%). The total "pelagic fish'" catch,
which represented 23% of the overall catch in 1987, increased significantly (30%) from 518,000
tons in 1986 to 674,000 tens in 1987, du2 to increased catches of herring and menhaden. The total
“'other finfish" catch, which represented about 5% cf the overall catch in 1987, decreased by 11%
from 154,000 tons in 1985 -to 138,000 tons in 1987, due mainly to a decrease in the capelin catch.
The total catch of "invertebrates', which represented 30% of the overall catch in 1987, increased
very slightly (3%) from 876,000 tons in 1986 to 898,000 tons in 1987.  Increases were noted for
scallops (49%} and shrimp (17%} but these were offset by decreases in other molluscs (20%) and
crabs (32%).

Fishery Trends by Subarea

a) Subarea 0

The total nominal catch (from STATLANT 21A reports) of all species in 1987 was slightly
higher than 2,000 tons and consisted mainly of shrimp. However, it was noted that the shrimp
catch considered for STACFIS assessments was over 6,000 tons.

b) Subarea 1

The total catch of all species increased (20%} from 89,000 tons in 1986 to 107,000 tons in
1987, due mainly to increases in cod and shrimp. Shrimp continued to be the dominant species
with 66% of the overall catch with cod {18%) and Greenland halibut {9%) the next highest.

c) Subarea 2

The total nominal catch of all species increased sharply {124%) from 50,000 tons in 1986 to
112,000 tons in 1987. This was due to an increase in cod from 25,000 tons to 58,000 tons and
an increase in capelin from 10,000 tons to 29,000 tons. Greenland halibut remained in third
place with 15,000 tons.

d) Subarea 3

"The total catch declined (10%) from 764,000 tons in 1986 to 690,000 tons in 1987. This was
due mainly to a decrease {9%) in groundfish which accounted for 85% of the total catch. Al-
though increases were noted for redfish (19%) and Greenland halibut (50%) these were offset
by decreases in cod (19%) and other flounders (14%}. Pelagic species increased (72%) from
18,000 tons to 31,000 tons due mainly to increased catches of herring (5,000 tons te 20,000
tons). Finfish decreased 30% due mainly to capelin {69,000 tons to 32,000 tons). In-
vertebrates remained virtually unchanged.

e) Subarea 4

The total nominal catch of all species decreased slightly (2%) from 781,000 tons in 1986 to
767,000 tons in 1987. Decreased catches were noted for cod (18%), haddock (45%), and silver
hake (25%) while redfish catches increased (21%). There was a 25% increase in pelagic
spacies due mainly to herring (28%), and decreases were noted for finfish (41%) and in-
vertebrates (3%). Cod (23%) and herring (29%) continued to he the most significant com-
porents of the catch, followed by redfish {7%), silver hake (8%) and pollack (6%).

) Subarea 5

The tota) nominal catch of all species increased (6%) from 397,000 tons in 1986 to 422,000
tons in 1987. There was a il% Increase in invertebrate species, mainly due to increases in
scallops {292) and other molluscs (37%). The invertebrate species comprise 50% of the total
catch. There was a slight decrease in groundfish species (3%) but this was offset by in-
creases in pelagics {6%), notably herring (25%) from 32,000 tons to 40,000 tons.

g) Subarea b

The total catch increased (10%} from 800,000 tons in 1986 to 8B4,000 toris in 1987. There was
an increase (36%) noted for pelagic species, mainly due to menhaden (40%). Invertebrates,
which comprise 57% of the total, were down siightly {3%) in spite of an increase in scallops
(142%). Decreases were noted for other molluscs (35%) and crabs (32%).
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', STOCK ASSESSMENTS

Cod in Subarea 1 (SCR Doc. 88/31, 42, 43, 4b, 45, 46; SCS Doc. B8/4, 13, 16)

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 tandings usually is
taken Uy poundnets.

In 1987, no directed trawl fishery by vessels greater than 80 GRT was allowed in the first 10
manths. The poundnet fishery was restricted to places where, based on experience, at least
30% of the catch by weight would be above 40 cm. S$imilar regulations were introduced in 1986
in order to protect small cod, especially the 1984 year-class.

The nominal catch in 1987 was about 19,300 tons cor 3 times greater than the 1986 landings,
but still at a low level compared with the landings in the last decade, 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 1lE.

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

Trawlers 53 57 1% 14 29 42 20 7 1 6t
Other vessels 20 42 38 39 27 21 13 8 6 13!
Total (000 tons) 732 992 542 53 56 58 13 15 7 191

TAC (000 tons) -3 -3 0% 50 62 62 68 28.3 12.5 12.5 40
CPUE (tons/hr} 33.3 2.38 1.24 3,26 2.21 1.36 0.%99 0.7 - -

1 Provisicnal data.

2 Estimates used for assessments.

i Catches limited to Greenlandic fishery and to by-catches.

Quota for offshore fishery only.

Since a directed trawl fishery was not allowed in 1986 and 1987, the catch-per-unit-effort

series could not be extended to these vyears. During the 1955-68 period, 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 with recruitment failure. Recruitment of the

very abundant 1973 vear-class in 1976-77 resulted in increased catches up to 1979, During
1980-83, catches fluctuated between 53,000 and 63,000 tons but decreased thereafter by about
50% each year to a low level of only 6,600 tons in 1986, the lowest catch on record 5ince
ICNAF began compiling statistics. The increase in 1987 is due to the beginning 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 whether
above or below 55 cm. In 1987, this program covered 75% of the landings from those vessels.
The remaining part was only broken down by division and month. The ICES Working Group on Cod
Stocks off East Greenland used this information to set up a table of catches in 1987 by gear
and division {SCR Doc. 88/45, table 6.1.2) when it met in February 1988.

Commercial fishery data

i) Age compesition

The commercial Greenland catch was rather poorly sampled in 1987, not covering all areas
nor all gear types. It was, therefore, not possible to get the full benefit of more
detailed catch statistics, including information on proportions of different size
groups, now supplied by Greenland for the estimation of landings by age groups.

Trawl catches in the first guarter of the year were daminated by age groups 8, 7, and 6
(1979, 1980 and 1981 year-classes), whereas the large catch in the last quarter  was
heavily dominated by the recruiting 1984 year-class {82% by number). The overall age
composition showed that the recruiting 1984 year-class accounted for about 2/3 by
numbers  followed by the 1983 year-class (14%) and the 1981 and 1979 year-classes (7%
each).

ii) Weight-at-age data

In the 1979-85 period, mean weight-at-age decreased, but increased again in 1986. The
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mean weights found in 1987 generally exceeded the 1986 values, especially for the 3-year
olds.

The overall mean weight was high in 1986 (2.34 kg) but dropped (by 1 kg) to 1,30 kg for
the 1987 landings due to the high amount of 3-year-old fish in landings. Mean weight in
landings from poundnets was only 1 kg while that for trawlers was about 1.55 kg.

c) Research survey data

Dy

Stock size and age composition

Trawl surveys by the Federal Republic of Germany. Stratified-random bottom 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 are given in Table 3. Confidence
intervals are given at the 95% level of significance.

Table 3. Cod in Subarea 1: estimate of biomass and abundance
(with 95% confidence limits) and mean weights from
autumn research vessel surveys cff West Greenland,

1982-87.
Biomass Abundance W
Year (tons) ('000) (kg)
1582 179,934 + 37,0% 109,039 + 36.1% 1.65
1983 58,843 + 28.5% 59,362 + 26.5% 1.67
1984 24,945 + 139.7% 16,104 + 39.1% 1.55
1985 31,860 £ 60.1% 52,466 + 33.3% 0.61
1986 76,220 + 30.8% 134,716 + 31.8% 0.57
1987 464,286 * 47.0% 582,868 £ 42.6% 0.80

The surveys were carried cut in November-December in 1982, 1983 and 1985 and in October-
November in 1984, 1986 and 1987, The R/V Walther Herwig was used each year except in
1984 when, for technical reasons, it was replaced by R/V Anton Dohrn. However, exper-
ience from a 13-year time series of bottom-trawl surveys in Div. 2J (lLabrador) has con-
firmed that the fishing power of both vessels did not differ significantly provided that
equal standard survey gears as well as towing speeds were used.

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. Con-
firmation of the reduced stock size in 1983 and 1984 was also obtained from continuous
echosounder recordings throughout the survey area and from the trends in commercial
catch and effort, The survey results of 1985~1987 Indicated a stabilization of the 4+
biomass slightly above the low level of 1984 until 1986 around 30,000 tons, but in-
creased to 55,000 tons in 1987. The total survey biomass and aburdance, however, Iin-
creased considerably since 1984 and very steeply In 1987 by factors of 18 and 36
respectively. This was due to fncreasing recruitment, mainly of the outstanding 1984
year-class which amounted to 86% of the total survey biomass and 88% of the abundance in
1987. Cod of age 4 and older accounted for only 12% of the total biomass and 5% of the
abundance, and the predominating year-classes were those of 1983, 1981 and 1979.

Japanese groundfish survey. in 1987, a groundfish survey was carried out by the

Japanese research trawler Shinkail Mary in a joint programme between the Japan Marine
Fishery Resource Research Center (JAMARC) and the Greenland Home Rule Trawling Company
(GHT). The survey covered both East and West Greenland waters.

The West Greenland survey was carried out in July and August covering the areas south of
70°N latitude ({i.e. the southern part of NAFO Division 1A and Div. 1B-1F), Strat-
ification was done by NAFO division and depth zones. Stations were allecated to strata
in proportion to the area.

The distribution pattern of cod and the order of magnitude of the estimated biomass was,
in general, in accordance with the Federal Republic of Germany findings, however, the
confidence interval was much wider.

Greenland surveys. Estimates for the inshore stock components by division were derived

from Yong)ine surveys conducted by Greepland in inshore and offshore areas of Div. 1C-1E
in 1987, at the same time as the trawl survey of the Federal Republic of Germany. The
results revealed that the offshore cod biomass and abundance, as estimated from the
trawl survey, accounted for only about 75% of the total stock size.
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During July and August 1987, Greenland carried out a gilinet survey on young <od in
three inshore areas of West Greenland: Quagortoq (Div. 1F), Nuuk {Div. 1D}, and Sisimiut
(Div. 1B). A total of 3,991 cod was caught out of the 223 net settings made. Based on
the stratified sampling technigues, indices of year-class strength were calculated,
Only two 1-year-old cod were taken. As l1-year-cld cod (13-20 cm) have previously been
caught efficientiy by this method, the present results indicate a very low abundance for
the 1986 year-class in the West Greepland area. By comparing the abundance of cod at
age 2 in the 1987 survey with the value in the 1986 survey, the size of the 1985 vyear-
class is estimated tc be Z2% of the 1984 year-class.

i1} Maturity-at-age

Data from the 1987 Greenland longline survey suggest that the proportion of maturity-at-
age 1987 is different to the 1986 ogive, but very similar to the 1983 and 1985 maturity
pattern. it was, therefore, agreed to use the same maturity ogive as used ip the 1985
assessment.

Assessment resutts (SCR Doc. 88/45)

The results of the more recent stock assessment are presented in Table 4. The stock in
numbers-at-age at the end of the survey year has been calculated from the abundance estimate
of the autumn survey with the appropriate fraction of the natural mortality and daducting the
post-survey catch in numbers-at-age, Total mertality (Z} was calculated from this estimate
and the corresponding one from the preceding survey for each age group.

Table 4. Cod in Subarea 1: assessment table for 1987 (revised, June 1988). (Z = total mortality,
F = fishing mortality, M = natural mortality and £ = emigration coefficient.)

Survey Catch

Age Year- stock after Stock size 1987 Mortality coefficients Losses due to
(yr) class Sep—Oct survey 1 Janl 31 Dec catch F F 71 E M E
A B C D "E F G H 1
3 1984 681,421 1,821 140,365 637,291 9,436 -1,544 0.028 0,2 -1.7%¥2 66,965 -593,327
4 1983 17,193 145 4,837 16,487 2,103 -1.226 0.221 0.2 -1.648 1,900 ~15,653
5 1982 5,559 117 760 5,262 419 -1.935 0.180 0,2 -2.315 465 -5,386
6 1981 12,657 135 10,532 12,109 1,040 ~0.140 0.092 0.2 -0.432 2,260 -4,877
7 1980 1,659 73 1,203 1,533 666 -0.242 0.489 0.2 -0.932 272 -1,268
8 1479 4,609 191 4,098 4,270 1,078 -0.041 0.258 0.2 -0.499 837 -2,087
9 1978 (2) 1 145 1 11 4,977 0.380 0,2 4,397 6 127
10+ <1978 462 9 653 438 60 0.399 0.111 0,2 0.088 108 47
Total 3+ 723,562 2,492 162,593 697,391 14,813 -1.456 €.040 0,2 -1.6%6 72,813 -622,424
Total 6+ 15,389 409 16,631 18,351 2,855 -0.098 0.163 0.2 -0.462 3,483 -8,058

I From previous year's survey. Catch and stock numbers in thousands.

Calculation steps: 1. Calculation of col. B from autumn survey estimate,

2. Calculation of 2: [In(ecel. A/ col. B)].

3. Calculation of col. B: {col. A - 0.2/8{l-exp-2)].

4. Calculation of col. I: [col. A - (col. B+ col. € + col. H)].

5 Calculation of col. E and G: allocation of Z proportionally to
cols. G, H, and 1.

The total mortality estimates were apportioned to: (i) natural mortality (0.2); (ii) fishing
mortal ity; and (11i) emigration coefficient.

As explained in Section {c) and (e), the stock abundance estimates from the Federal Republic
of Germany survey have been raised to account for the portion of the stock which js present
in the inshore and fjord region and, therefore, not included in the groundfish survey re-
sults. Since the inshore/offshore preportions are different for the divisions with an in-
creasing gradient from north to south, the calculation was done separately for each division
using the vrespective Ffactors for all survey results since the series began. With this
revision as the basis for the assessments, it was necessary to revise the previous
assessments. This procedure did not affect the trends shown previously, but the absolute
values of stock size estimates increased between 30% and 40% while fishing mortality esti-
mates decreased correspondingly.

The results of the assessments are summarized in Table 5.

The average fishing mortality in 1987 over age-groups 6-§ was estimated as .30, f.e., only
slightly below the 1983-1985 level, but about 40% above that of the previous year (0.22).

Ja.
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Table 5. Cod in Subarea 1: West Greenland cod, summary of the assessments. (Estimates
of stock size refer to I January. Weights in '000 t, numbers in millions.)

Total stock Total stock Spawning Spawning

numbers bicmass stock stock F Catch Catch
Year (age 3+) (age 3+) numbers biomass  (ages 6-~9) numbers weight
1983 143 . 274 53 147 0.36 35 58
1984 79 147 30 75 0.32 18 K}
1983 20 35 9 20 : 0.42 8 15
14686 23 51 14 37 0.22 3 7
1987 163 175 10 29 0.30 15 19
10881 - 698 801 33 73 - - -

! preliminary estimates, not including age group 3.

For almost all age groups up to age 8, the emigraticn coefficients as well as the Z values
are negative., This can be i{nterpreted for the younger age groups as additional recruitment
to the stock covered by the survey from other areas or from mid-water. For the older age
groups, immigration from East Greenland cannot be excluded as a possible reason since the
assessment of that stock results in negative immigration rates indicating emigration out of
the East Greenland area in addition to the already incorporated emigration to lceland.

These results were taken as an indicatien that, at present, the tendency of the West Green-
land cod to migrate to East Greenland is not very strong, Therefore, the traditional
emigration rate of 0.05 derived from earlier tagging experiments was used to estimate the
contribution in 1988 to the fast Greenland stock from West Greenland compared to a value of
0.30 used in last year's assessment.

The historic development shows a declining spawning stock biomass from the high level at the
beginning of the 1960's to very low levels 'in the mid-1970's, This trend reversed after 1976
when the very abundant 1973 year-class reached spawning size. However, the slight recovery
of the spawning stock was terminated due to explioitation and emigration, particulary during
1983 and 1984, The spawning stock size was at its lowest level on record in 1985 followed by
some improvement in 1987 due tc the contribution of the 1981 vyear-ciass and possibly
immigration from East Greenland.

The assessment results show significant improvement in stock size in 1987-1988 as a result of
the abundant 1984 and 1985 year-classes now making up the outstanding part of the estimated
biomass.

Throughout the period when stratified-random trawl surveys have been conducted in Greenland
waters, i.e. since 1980, the working group has used the results of the surveys as absolute
estimates of stock size and explained variation between years and between East and West

Greenland, by migration. |t should, however, be noted that the variability in survey results
adds some uncertainty to this approach.

Recruitment prospects

Year-class of 1984%. This year-class is now recruiting to the fisheries, and as predicted, it

has been observed as dominating landings in 1988 nearly completely and as a strong vyear-
class.

As was reported last year, the initial approach to estimate the strength of the year-class
was tao use the conventional estimate for a good year-class of 200 million cod at age 3
derived from historical data. However, data Trom surveys in 1987 and other information in-
dicate that the estimate of 200 million recruits is, Indead, an underestimate ‘of the 1984
year-class.

The trawl survey by the Federal Republic of Germany in the autumn of 1987 indicates that the
year-class could account for as much as 513 million fish in the offshore survey area at that
time. Danish (Greenland) longline surveys, carried out simultanecusly with the trawl survey,
indicate that the trawl-survey estimate for Div. 1C-1E accounts for only 78% of the total
stock in these divisions. Taking data from the Danish survey into account leads to an esti-
mate of 681 million fish at the time of the surveys, corresponding to about 800 million fish
as of 1 January 1987. This estimate as compared to results of stock analysis {VPA) previous-
ly carried out for the West Greenland stock would mean that the 1984 year-class was the
largest year-class observed over the years for which such analyses have been carried out.

However, the 19B4 year-class is far from having been observed as young fish as abundant as
former very strong year-classes (e.g. those of 1947, 1953, 1957 and 1961) at the coast and in
the fjords. Furthermore, the former strong year-classes occurred at a time when cod was much
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more abundant and distributed over a much wider area at West Greenland than at present when

"few cod occcur in Div. 1A-18 (including Store Hellefiske Bank).

The Committee considered various possible reasons for this discrepancy betweern former and re-
cent observations and estimates. Part of that discussion focussed on the trawling method.

It was generally agreed that escapement of fish from trawl, and the fact that some fish may
be found pelagically, tend to give an underestimate of the amount of fish present in the
area. Attention was, however, also drawn to the fact that the herding effect of the traw)

sweeps (the rope(s) between the otter hoards and the traw! wings) could play a major role in
the estimate of the area actually fished by a haul. The ares actually fished may be notably
larger than the swept area when the latter |s based on distance between trawl wings as in the
present trawl surveys at West Greenland. Noting the discrepancy between former and present
observations of strong year-classes and not being able to quantify factors influencing the
trawl-syrvey abundance estimates, the Committee agreed to consider the 1984 vyear-class as
being of the same order of magnitude as former very good ones (i.e. about 500 million Tish at
age 3). The Committee futhermore agreed teo carry out projections which would show the impli-
cation on fisheries and stock should the true year-class strength differ (up or down) by 100
mitlion fish while management options for 1989 were based on the 500 million projections.

Year-class of 1985. The abundance index of O-group cod off East Greenland from the lcelandic

O-group survey in August 1985 was the third highest observed since 1973, but considerably
lower than those of 1973 and 1984 (SCR Doc., B8B8/45, table 3.1). From the trawl surveys as
well as from the inshore young-cod surveys, the 1985 year-class is estimated to be approxi-
mately one-fourth of the size of the 1384 year-class. Analyses were, therefore, carried out
with an estimate of 125 million fish for this year-class and with deviations of *25 million
fish. :

Year-class of 1986. The abundance index cbtained from the Icelandic O-group survey off East

Greenland in August 1986 was extremely low. Alse, in the trawl surveys in 1987 the abundance

estimate for l-year-cld fish was only 1% of the age ! sbundance of the 1984 year-class. In
the young-fish inshore surveys virtually no fish of the year-class has been found. Pending
further observations, it was agreed to set the recruitment figure for the 1986 vear-class at

the conventional figure for poor year-classes (i.e. 20 million fish at age 3).

Year-class of 1387. The abundance findexed obtained from the lcelandic O-group survey off

East Greenland in August 1987 was relatively low. A small number of O-group cod was, how-
ever, observed in the bottom-trawl survey catches off West Greenland in the autumn of 1987.
Pending further cbservations, and since at present the year-class does not seem to be more
than a minor cne, a preliminary figure of 20 mitlion fish at age 3 was used.

Projections of catch and stock size for 1989-91

The parameters which were used to project catch and biomass of the cod stock (age 3+), as
well as spawning stock biomass (SSB), are given in Table 6. As in last year's report (NAFO
Sei. Coun. Rep., 1987, page 39), the relative fishing mortalities at ages 3 and 4 were esti-
mated from a catch curve analysis of the 1973 year-class, which'simulates a situation similar

Table 6. Cod in Subarea l: stock size at beginning of 1988 for three levels of recruitment
and other parameters used in projections of stock size and catch. (Fo 1 = 0.235,
Frnax = 0.567, F(5-9) = 0.305.)

Relative Relative Mean

Age Year- Stock size — 1 Jan 1988 ('000) Mt F? Weight Percent

(yr) class Level 1 Level 2 Level 3 (1.0) (0.216) (kg) mature
3 1985 125,000 - 100,000 150,000 1.0 0.721 0.90 0]
4 1984 400,846 318,972 482,717 1.0 1.0 1.07 2
5 1983 16,487 — 1.25 1.0 1.80 11
6 1982 5,262 — 1.25 1.0 2,12 42
7 1981 12,109 — 1.25 1.0 2.61 82
8 1980 1,533 —r- 1.25 1.0 3.24 96
9 1979 4,270 — 1.25 1.0 4.30 9
10+ <1979 438 —r 1.25 1.6 4.70 100

Recrultment Level 1 Level 2 : Level 3

at age 3

in 1987 = 500 million in 1987 = 400 million in 1987 = 600 million
in 1988 = 125 millicn in 1988 = 100 million in 1988 = 150 million
in 1989+ = 20 million

1 Mean emigration coefficient for ages 6+ (0.05) is incorporated in the relative M values.

Estimates of discards at age 3 (2/3) and age 4 (1/10) are incorporated in the relative
F values.
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to the present one when a strong year-class recruits to a depleted stock. The relative
natural mortality incorporates an emigration ccefficient of 0.05 from age 6 onwards.

These parameters have also been used to calculate a yield-per-recruit curve (Fig. 1) from
which Fg 1 and Fpax were estimated as 0.235 and 0.567 respectively. The numbers by age group
for age 5+ cod at the beginning of 1988 were derived from the assessment {see Section (d))
which is based on results of the 1986 and 1987 groundfish surveys. Year-class strength for
recruiting year-classes as derived in Section (e) was used in the projection. For the
following year-classes, the conventional figure for a poor year-class of 20 million recruits
was used in the calculaticn. Projections were carried out for a catch level of 40,000 tons
in 1988 corresponding to the TAC set by Greenland.
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Fig. 1. Cod in Subarea 1: yield-per-recruit curve.

The results of the projections of catches in 1989 and $3B at the beginning of 1990 for a
range of fishing mortalities are shown in Fig. 2. Five management options were selected to
cover the range of the fishing mortality of G.107 generated by the 1988 and Fpgx = 0.57. In
addition, management options were calculated corresponding to the maintenance of the 1989
catch levels derived from the various options which are related to a given fishing mortality.
The results of the medium-term projections are given in Table 7. They show that with a
fishing mortality at or below the Fgy 1 level, a substantial increase in $SB to a level above
300 KT can be achieved by 1991 when the 1984 year-class is almost fully recruited to the
spawning stock.

Exploitation levels higher than Fo_ 1 and particularly the Fpax option considerably reduces
the contribution to the spawning stock by the 1984 year-class due to initial high catches and
this management option should, therefore, not be seriously considered. The above comments
also apply to the stable catch option of 170 KT eor higher.

tn order to illustrate the effects which an underestimate or an overestimate of the size of
the 1984 vear-class by 100 million recruits might have, further projecticons were carried out
using the same parameters except the abundance figures for the 1984 and 1985 year-classes
(see Table 6). The results are given in Table 7 and are illustrated in Fig. 3. In general,
overestimating the size of the 1984 year-class leads to higher fishing mortalities and lower
558 while underestimation results in lower F-values and higher SSB compared to the Jevels
intended by managers in setting a TAC based on projections using 500 million recruits, The
magnitude of these effects is depepdent on {a} the level of catch, and (b) the time period
until the estimate can be corrected. With catch levels up tc above 100 KT, the deviations
remain in the order of 20-25% in the first management year (1989 and 1990 for F and SSB
respectively) but increasing with higher catch levels to about 30-35%. In the second manage-
ment year, if no corrections have been made, deviations of about 30-35% occcur at tow catch
levels and high deviations up to 50% and above at higher catch levels. For SSB, the
deviations are almost symetrical for over or underestimates of the 1984 year-class, while
fishing mortatity show higher deviations for overestimation. The interpretation of these re-
sults clearly is that, lower catch levels reduce the risk of overexpleitation, and is a con-
sideration if uncertainty exists about the size of the year-class dominating the population,
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Fig. 2. Cod in Subarea 1: calculated yield in 1989 and
spawning stock biomass (SSB) at beginning of
1990 for various levels of fishing mortality
in 1989.

Expected distribution of the 1984 and 1985 year-classes in 1989 and 1990

Information on stock distribution during summer is available from the Greenland young cod
survey for inshere areas only. In this survey the 1984 year-class was found in high
densities from Nanortalik {Div. 1F} to Sisimiut (Div. 1B). The 1985 year-class was abundant
in the south (Div. 1F) and in the north (Div. 1B) but densities were low in Div. 10 (MNuuk

area). The same spatial distribution pattern was found for both year-classes during 1986.
Autumn distribution (October-November} of the stock is known from the Federal Republic of
Germany trawl survey (SCR Doc. 88/45) and from the Greenland long-line survey. In this

paeriod high densities of the 1984 year-class of cod were found from the southern part of Div,
1¢ and further south to Div., 1f. The 1985 year-class was distributed more southerly with
highest densities in Div. 1E and 1F. The same spatial distribution pattern for both vyear-
classes was aiso seen in the 1986 trawl syrveys.

_From evaluaticn of tag return patterns, a high degree of regularity in cod migration can be

argued. This is in line with the constant year-to-year distribution patterns found in the
surveys. For this reason, inference on future distribution might be based on the known
distribution of the 1984 and 1985 year-classes. The following distribution pattern might be
expected.

il In the offshore area the 1984 year-class could be expected to be abundant from Div. 1D
to 1F in autumn-winter. The 1985 year-class will be found more southernly (Div. 1E-1F)
in winter. During summer both year-classes might be expected to migrate somewhat more
te the north. P

ii) In the inshore area the 1984 year-class can be expected to be abundant in all inshore
areas from Div. 1B~1F. The distributicn of the 1985 year-class 1s less regular. This
year-class might become more impgrtant in the southern areas but some concentrations
might also be expected further north,.
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Table 7. Cod in Subarea 1: projections of age 3+ biomass (B(3+)) and spawning stock biomass {S5B) at
beginning of year and catch during the year for different management strategies (weights in

000 tons).
(1) 1984 Year—class = 500 mil age 3 Cod
Stable Fishing Mortality Stable Catch Level
Mean TAC= TAC = TAC = TAC = TAC =
Year Parameter  Fyrgg) Feg7)-F(88) Fo.1  Fean Fpax | 65 KT 120 KT 135 KT 170 KT 283 KT
1988 B(3+) 639 —
SSB 67 —
F(6-9) 0,107 —
Catch 40 —_
1989 B(3+) 755 bl
SSB 127 —
F(6-9) 0.107 0.208 0.235 ¢.305 0.567 0.107 0.206 0.235 0.305 0.567
Catch 45 120 135 170 282 65 120 135 170 283
1990 B(3+) 715 654 637 598 474 715 654 637 598 474
S5B 279 253 246 230 178 279 253 246 230 178
F(6-9) 0.107 0.206 0.235 0.305 0.567 0.112 0.241 0.284 0.402 1.160
Catch 62 104 114 135 176 65 120 135 170 283
15991 B{3+) §32 529 503 444 283 629 512 480 407 171
858 435 358 339 295 177 433 346 323 268 98
F(6-5) 0.107 0.206 0.235 0.305 0.567 | 0.128 0.319 0.397 0.667 B(3+)<TAC
Catch 55 84 %0 100 103 65 120 135 170
1992 558 472 354 325 265 124 460 305 263 168
1993 SSB 453 309 277 212 % 423 206 149 25
(2) 1984 Year-class = 400 mil Age 3 Cod (3) 1984 Year-class = 600 mil Age 3 Cod
TAC = TAC = TaC = TAC = TAC = TAC = TAC = TAC = TAC = TAC =

Year Parameter 65 KT 120 KT 135 KT 170 KT 283 XT | 65 KT 120 KT 135 KT 170 KT 283 KT

1988 B(3+) 529 —- 769 —
558 Y — 68 =
F(s-9)  0.128 — 0.092 —
Cateh 40 — 40 —
1989 B(3+) 613 - 897  —
$5B 113 — 142 -
F(6-9) 0.133  ©0.261  0.298  0.391  0.760 | 0.089  0.170  0.193  0.249 0.454
Catch 65 120 135 170 283 65 120 135 170 283
1990 B(3+) 570 508 492 453 329 861 80 783 744 619"
558 226 199 192 175 122 132 307 300 284 232
F(6-9)  0.l44  0.325  0.390  0.580  3.178 | 0.092  0.191  0.223  0.307 0.746
Catch 65 120 135 170 283 65 120 135 170 283
1991 B(3+) 491 374 342 268 40 169 652 620 546 308
5B 331 244 221 167 9 535 449 425 371 197
F(6-9)  ©.16§  0.47&  0.624 1,340 B(3+)<Tac| 0.103  0.240  0.291 0.447 4,700
Catch 65 120 135 - 170 65 130 135 170 283
1992 S3B 337 " 185 144 .54 584 428 386 288 2

1993 55B 293 85 33 B(3+)<TAC 554 334 274 140 B(3+)<TAC

Expected length distribution 1988-90

Penmark {Greentand) requested information on length distributions of the stock in 1988, 1989
and 1990 in relation to the proportion below 40 cm, between 40 and 55 ¢m and above 55 cm,

As the 1984 and 1985 year-classes together will account for more than 90% of the stock in
those years, only the size distribution of these two vyear-classes have been analysed,
Assuming that these two year-classes will have similar growth patterns and a relative vyear-
class size at 4:1 leads to the size distribution given in Fig. 4.

buring 1988 a considerable proporticn of the stock (30-10%) will be below the landing size.

From 1989 onwards the number of cod below 40 cm will, however, be insignificant. The pro-
portion of cod above 55 cm is small during 1988 but will increase markedly during 1989, In
1990, the cod above 55 cm should dominate the stock as well as landings. However, the size

compositions in catches will depart from the size composition in the population due to gear
selection.

i) Trawling will favour the catches of cod above 47 cm and it might be expected that more
than 50% of the catch weight will exceed 55 cm by late 1988 or early 1989.
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i) Longlines are very inefficient in catching cod smaller than 55 cm and this gear will,
‘therefore, catch mostly large cod during the pericd.

iii) Pound net retains cod above approximately 25 cm and catches of this gear should, there-

fore, reflect the size distribution shown in Fig., 4. Considerable discarding is
expected during 1988 and about 50% of the catch weight in 1989 might be of fish smaller
than 55 cm.

Lod in Division 3% (SCR Doc. 88/24%; 5CS Doc. BB/12, t4, 15)

a) Introduction

Nominal catches in the 1976-79 period ranged from 22,000 to 33,000 tons. Stock biomass at
the end of this period had decliined and the TAC for 1980 was reduced to 13,000 tons from the
1979 level of 40,000 tons. Recent catches and TACs (000 tons) were as follows:

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

TAC 40 40 13 12.7  12.4Y 12,4 13 13 13 13 0
Catch 33 30 10 L4 13 10 13 14 152 g2

Excludes ‘expected catches by Spain.
Provisional data.

b) Input_data

i)  Commercial fishery data

Age compositions derived from biclogical sampling in 1987 showed a predominance in
Spanish catches of cod of ages 5-7 years in January-March, ages 4-6 years inm August-
September, and ages 4-5 years in October. In the Portuguese catches, a small biological
sample in August showed an age distribution comprised largely of ages 4-6 vyears. In
November, however, .cod of ages 2-3 years accounted for about 90% of the Portuguese catch
based on samples from one vessel. About 120 tons of the Portuguese catch was taken in
November. STACFIS notes that the age compositions reported by Portugal refer to catches
before discards while those reported by Spain are for catches retained after discarding.

STACFIS recommends that the sampling of discards be continued or initiated and the data
made available at assessment meetings.

Standardized catch rates as reported for Spanish pair trawlers for 1983-87 indicated a
dectine from 1984 to 1987. The 1987 index was about half that of 1986.

ii) Research vessel data

Biomass and abundance estimates for 1983-87 derived from groundfish research vessel
surveys conducted by the Soviet Union are as follows:

1983 1984 1985 1986 1987

Abundance (millions) 65.4 60.5 37.1 37.2 36.8
Biomass (000 tons) 23.0 31.1 28.1 26.1 12.3

The biomass estimate in 1987 was about half that of 1986 while the abundance estimate
remained unchanged. This resulted mainly from the presence of the incoming 1986 vyear-
class which dominated (75%) research catches. in these survey results, the 1981 year-
class was predominant in 1984 and 1985 and still strong in 1986. In 1987 this vyear-
class was no longer strong. The 1984 year-class as 3 year olds comprised about 10% of
the 1987 survey catch. The 1985 year-class (2 year olds) does not appear to be strong.

in 1987, an acoustic estimate of cod biomass in the pelagic area above the survey trawl
amounted to an additiopal 9.3 thousand tons. Simjiar information for other years is not

available.

A Assessment results’

Cohort analysis was not attempted because of perceived inadequacies in the database for the
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1980's {(NAFG Sci, Coun. Rep., 1986, page S1). STALFIS noted that the average biomass {(age
3+) was in the ‘range of 30,000-35,000 tons in 1978-80 (NAFO Sci. Coun. Rep., 1984, page 41)

in

contrast to about 200,000 tons in the 1960-65 period. The halving in commercial Spanish

catch rates from 1986 to 1987 and a similar decline in biomass estimates from research
surveys suggest that a further reduction in biomass cecurred in 1987.

d}  Latch prejections

No

specific catch projection at the standard reference levels can be provided because the

status of the stock in 1987 could not be precisely defined. STACFIS has already expressed

its

concern about the too early exploitation Tn recent vears of incoming year-classes.

Soviet research vessel survey results indicate that the 1986 year-class at age 1 year in 1987
may be strong. STACFIS ts unable to provide advice on the present level of spawning stock

and

consequently cannot determine if it is adequate to provide recruitment at long-term

average levels,

To protect the remaining spawning stock biomass and to allow the present year-classes, par-
ticularly the 1986 year-class, to contribute towards the most rapid rebuilding of the biomass

from

its present low level, STACFIS advises that the moratorium on fishing should continue.

STACFIS notes with satisfaction that the Soviet Union plans to continue its spring survey in
1988 and that the EEC wil! conduct a survey in July 1988.

3. Cod in Divisions 3N and 30 (5C(R Doc. 88/16, 19, 20; SCS Doc. 88/12, 13, 14, 15)

a) Introduction

Nominal catches of cod from this stock declined from a peak of about 225,000 tons in 1967 to
a low of about 15,000 tons in 1978. The catches for 1985 and 1987 were similar and averaged
about 38,000 tons while the catch for 1986 of 50,000 tons was highest since 1974, Most of

the

catech in recent years has been taken in Div. 3N, and about 80% of the 1987 catch came

from this division. Canadian catches were similar for the 1985-87 period (average = 18,000
tons) while catches for both Spain and Portugal increased from 1985 to 1986 but declined in
1987. A strike by Spanish fishermen during the early months of 1987 was the major reascn the
Spanish catch declined from 1986 (23,000 tons) to 1987 (16,000 tons). Recent TACs and
catches (000 tens) are as follows:

1978 1979 1980 1981 1982 1983 1984 1985 1386 1587 1988

TAC 15 25 26 26 171 17t 26 33 33 33 40
Catch 15 28 20 24 32 29 27 37 507 392

Excludes expected catches by Spain,
Provisional data.

b)  Inpur data

i)

Commercial fishery data

Catch and effort data for 1977-85 were obtained from NAFO Statistical Bulletins, while
those far the Canadian ofter-trawl fleet for 1986 and 1987 were provided by the Depart-
ment of Fisheries and Oceans, Canada. Spanish pair-trawl data for 1986 were those
presented in the Spanish Research Report for that year ($€S Doc. 87/13). Catch-rate
indices for otter trawls and pair trawls were derived separately from multiplicative
analysis using data for the 1977-87 and 1577-86 periods respectively.

Pair-trawl catch rates were also derived from a multiplicative analysis using official
Spanish statistics for the 1982-87 period. This index agreed quite well (rf= 0.94),
for overlapping years, with the index derived from the 1977-86 data. The 1987 index,
taken from the Spanish statistics, was adjusted by the relationship between catch rates
in both pair-trawl series for these cverlapping years and appended to the 1977-86 pair-
trawl catch-rate series.

Since 1977, the fisheries conducted by Canada and Spain have generally occurred in
separate areas. The Canadian otter-trawl fleet has fished mainly inside the Canadjan
200-mile fishery zone, while the Spanish pair-trawl fleet has fished outside the zone.
Catch-rate indices from these two fisheries were combined afrer weighting each to an
estimate of the geographical area inside (80%) and outside (20%) the zone. The comb ined
catch-rate index, although variable in the earlier period, showed a general increase
from 1977 to 1982, stability from 1982 to 1984 with a subsequent decline.
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At the June 1987 Meeting of STACFLS, it was recommended that alternate methods of deter-
mining directed fishing effort for the Canadian otter-trawl fishery be considered for
the next assessment of this stock., 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 species, Main species is determined as the
species which comprises the largest porticn of the catch. The alternate analyses
selected only those months when cod comprised 50%, 60% and 70% of the total groundfish
catch as months when cod was the directed species. Catch rate standardization using a
multiplicative analysis was conducted for each of these data sets.

Catch rates from analyses when the monthly cod catches were 50% -and 60% of the total

. indicated the same trends as the origipal Canadian otter-trawl analysis. Significance

was marginal for the analysis when directed effort was determined as those months when
the cod catch was 70% of the total groundfish. It was noted, haowever, that for a more
appropriate analysis, the percentage cod catch of the total should be estimated on a
trip basis and appropriate trips aggregated to obtain monthly totals. STACFIS, there-
fore, recommends the analysis waing 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 move disaggregated basis than momth, for the next assess-
ment of this stock,

fesearch-vessel survey data

Stratified-random research vessel surveys have been conducted by Canada in Div. 3N for
the 1971-88 period, with the exception of 1983, and in Div. 30 for the years 1973-88
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 multiplica-
tive analysis. Abundance and biomass estimates over the survey period showed no con-

.sistent trend up to 1983, but estimates for the 1984-88 period were high relative to the

earlier period, The 1987 survey estimates at age were not consistent with those from
adjacent years and indicate that results from this survey may be anomalous. These re-
sults suggest that the age 6+ abundance for this stock had increased by a factor of §
from 1986 to 1987 and then declined by about the same factor during 1988. The survey
results for 1984 were also considered anomalous because of similar inconsistencies, but
the degree of inconsistency for the 1987 survey result was much greater than that of
1984

A preliminary examination of the average bottom temperature (°C} by stratum and depth-
zone for the 1984-88 period was conducted to determine if this factor may have affected
distribution and resulted in an extreme estimate of abundance from the 1987 survey. Al-
though temperatures were variable over this period, there were no extreme values during
1987 that may have affected the results of that survey, Strata in Div. 3L and 3NO which
are contiguous with the Div. 3L/3NC boundary were compared for the 1977-87 pericd to
determine if migrations between these divisions affect survey biomass. Al though there
may be incidents of a slight shift in divisional abundance in some years, during 1987
when biomass estimates increased in the Div. 3NO strata, it also increased in the Div.
3L strata that are contiguous with Div. 3NO. Total abundance estimated from Canadian
surveys during 1988 was at its lowest level since 1980. This decline may be due in
part to the very weak 1983 and 1984 year-classes.

Surveys by the USSR have been conducted on a stratified-random basis since 1983. Re-
sults of surveys from the 1977-82 period, which employed different survey methodology,
were reanalyzed to make this series comparable tc the 1983-87 period.  Abundance and
biomass generally increased from 1979 to 1985 and have subsequently declined. The abun-
dance and biomass estimates for 1985 are the highest in the 1l-year time period, and
estimates for the 1984-87 period were high relative to the earlier period, similar to
estimates from the Canadian survey. The age structure estimated from the 1985 survey is
not consistent with those from adjacent years and was considered anomalous. Dis-
crepancies in the age structure estimated from the 1987 USSR survey were identified and
they precluded the use of these data in further analysis. The dominant year-classes in
the 1986 USSR survey were those of 1981 and 1982,

The Canadian and Soviet survey indices for ages & and older, although not displaying a
one to one correspondence, showed the same general trend; that of lower abundance for
the early vyears in the time series with subsequent increases, Results from both of
these surveys were combined to produce a single index of abundance from research wvessel
surveys. Estimates of abundance from years that were considered anomalous were not in-
cluded in this combination. The combined survey index for ages & and older indicates a
general increase to 1986 with a slight decline (about 6%) to 1988. This index indicates
that the average 6+ population abundance has generally increased by a factor of about 3
from the late 1970's to the present.
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iii) Catch-at-age data

Biological sampling data from the Canadian otter-trawl and Spanish pair-trawl fisheries
were used to estimate the age composition and the mean weight-at-age of the commercial
catch in 1987. Average welghts-at-age for the pair-trawl catch were larger at most ages
than those from the Canadian otter-trawl fishery. A sum of products check, using the

combined average weights-at-age, indicated that the calculated catch was about 97% of
the reported catch. The 1980-82 year-classes were most abundant in the total catch-at-
age and the Canadian catch-at-age. The Spanish age composition was dominated by the

1981-84 and the 1977-78 year-classes. |t is not uncomman for the Spanish pair-trawl age
compositien to include more fish at older ages than the {anadian otter-trawl age com-
position.

c) Estimation of parameters

i) Partial recruitment

The partial-recruitment vector for 1987 was estimated by iteration as an .average over
the 1981-85 period. The values are as follows:

Age (years) 3 4 5 6 7 8 9 10 11 12
Partial recruitment 0.08 0.29 0.67 0.7% 1.060 1.00 1.00 1.0 1.00 1.00

ii) Cohort analysis

Catch and average weight-at-age data from the commercial fishery over the 1959-87 period
were used in cohort ‘analysis. Natural mortality was assumed to be 0.20, fishing
mortality for the oldest age-group {(12) was set at the level for fully-recruited ages
(7-30), and input partial-recruitment vector as shown above.

A method of assessing this stock with natural mortality varying by age was discussed. A
review of this technique is included in the 1986 NAFO Scientific Council Report (pages
85-86). It was noted at that time that work on variable rates of natural mortality for
fish of different ages seemed to be very interesting, but it was clear that age-specific
natural mortality calculations could not be adopted without considering how the natural

mortal ity wvector interacts with other parts of the VPA. Interaction with the partial-
recruitment vector is obvious, but less obvious interactions with other terms in the VPA
are also possible. It was also noted at that time that if assessments were to use

variable rates of natural mortality, traditicnal reference standards for fisheries
management, specifically Fy 1 and Fmax, are expected to be different and recalculatiocn
of these reference levels would be necessary. With these issues still wunresolved, -
STACFIS recommends thai simulation studies be conducted to determine how age-spectific
natural moytality rates interact with other components of VPA. These simulations should
inelude at least an expleration of how age-specific natural mortality: (1) <interacts
with partial-recruitment veetors; (2) changes with changing fighing mortality; and (3)
affects the caloulation of veference fiehing levels.

1) Fishing mortality in 1987

Average exploitable biomass values from cochort analyses over a range of fully-recruited
fishing mortalities in 1987 were compared with the combined otter trawl and pair trawl
catch-rate index, but the relationships were not significant. This may be due to an
inappropriate definition of directed effort for the Canadian otter-trawl portion of this
fishery. An alternative method of determining directed fishing effort for this fishery
{Section b(i)] did not result in any change in the Canadian otter-trawl catch-rate in-
dex. A further analysis of these data has been recommended for the next assessment of
this stock. As the Spanish pair-traw] fishery operates in only about 20% of the stock
area, it was concluded that the catch-rate index from this fishery may not reflect
trends in total stock biomass.

Abundance indices for ages 6 and older from Canadian, Soviet and a combination of
Canadian/Soviet research vessel survey results since 1977 were related with ages &+ from
cohort. Years for which survey results were considered anomalous, described in Section

-b(i7}, were not included in these relationships. For each of these relationships the r?
values increase as the level of terminal fishing mortality decreases because of the
high survey indices in the most recent years, The only apparent discrimination between
various terminal fishing mortalities was the pattern of residuals in the most recent few
years. |f the residuals for the 1984-86 (1987 considered anomalous) were minimized, the
resultant fFt would be in the range of 0.20-0.25.
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Results of a Canadian survey conducted during 1988, and not included in the above re-
lationships, indicate that the age 6+ abundancg’i§ only about 10% larger than that of
1985-86. It may be reasonable tc assume, therefore, that the age 6+ average population
abundance is relatively stable over the 1985-87 period, although it is about three times
larger than the earlier period (1977-79). This general increasing trend is about the
same as that observed In surveys conducted by the USSR. Average population abundance
estimated from a cohort analysis with terminal fishing mortality of ©.20 is consistent
with these trends in survey abundance. STACFIS concluded that Fisgs = 0.20 would be
appropriate for this assessment. Trends in fishing mortality for ages 7-10 and nominal
catch for the 1959-87 period are presented in Fig. 5.
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Fig. 5. Cod in Div. 3NO: trends in nominal catch and fishing mortality (F)
(ages 7-10), 1959-87.

Recruitment

Abundance estimates for age 3 from both the Canadian (1977-88) and USSR (1977-87)
research wvessel surveys were examined as indicators of year-class strength. Data for
vears which R/V results were considered anomalous [Section b(ii)] were not included in
this examination. The value for age 3 abundance of the 1983 year-class from the USSR
survey conducted during 1986 is higher than the comparable- Capadian result and is
inconsistent with the relatively low commercial catch of this year-class during 1987.
This value was also excluded from subsequent analysis. Both these survey indices at age
3 were correlated (r? = 0.77) for overlapping vears (1977-82), so they were normalized
to their respective means and averaged to provide a single estimate of year-class
strength.

The relationship of this index with corresponding abundance estimates for the 1974-80
year-classes from cohort analysis indicated a significant regression (r® = 0.89).
STACFIS was encouraged by the correlation between survey and cohort abundance at age
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three, but noted that two of the four year-classes to be predicted {1981 and 1983 year-
classes) were outside the range of the data examined, and there was no index from which

to predict the 1984 year-class. It was also noted that as more data becomes available
from both the surveys and the cchert analysis, the research-vessel recruitment index
will become useful. The sizes of the 1981-83 year-classes were determined by the

average partial recruitment values at ages 4-6 in 1987, These values are as follows:

Year—class Age 3 cohort
(Numbers in millions)

1981 58.5

1982 46.4

1983 9.6
The 1983 year-class is the smallest observed for this stock. This is consistent with
both the Canadian survey results and the commercial catch of this year-class at age &4
during 1987. If the size of the 1983 year-class at age 3 in 1986 were set at the level

of the lowest age 3 cohort abundance in the 1977-83 periocd, the implication would be an
unreasonably low partial recruitment value at age & in 1987. The 1984 year-class was
also considered weak from results of the Canadian surveys and set at the lowest age 3
cohort abundance observed in the 1977-83 period (23.5 million fish). To obtain this
year-class size the partia) recruitment value at age 3 in 1987 was changed from 0.08 to
0.115. The size of the 1985 and 1986 year-classes were assumed to be the geometric mean
of age 3 cohort abundance for the 1977-83 period (1974-80 year-classes) of 33 million
fish., The 1984-87 age 3 cohort abundance estimates were not included in the caleculation
of the geometrlic mean as these values are affected by changes toc input partial recruit-
ment. Spawning stock biomass and age 3 recruits for the corresponding year-class
abundance, as estimated from cohort analysis, are shown in fig. 6.
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Fig. 6. Cod in Div. 3N0: trends in spawning stock biomass (SSB) and abundance
of age 3 recruits from ccohort analysis for 1959-87.

Yield-per-recruit analysis

For previous assessments of this stock, Fy 1 and Fpax reference levels were estimated to
be 0.18 and 0.22 respectively. Data used fo determipe rhese values were not available
and consequentiy could not be evaluated or compared with recent data. A new yield-per-
recruit analysis was considered using annual weights-at-age from the commercial fishery
and partial-recruitment estimates from selectivities presented in the 1987 assessment of
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this stock averaged over the 1977-86 peried. Data on catch-at-age from the commercial
fishery from 1959-87 indicated that cod up to age 20 have not been uncommon and this
range was considered appropriate for use in yield-per-recruit analysis. The current
analysis, using data presented in Table 8 estimated Fy ; = B.15 and Fpnax = 0.25 (Fig.
7) with corresponding yields-per-recruit of 1.24 and 1.33 kg.

Table 8. Cod in Div. 3NO: input parameters for
yield-per-recruit analysis,

Age Average welght Partial recruitment
(yr) 1977-86 1977-86 {(average)
3 0.70 0.06
4 1.07 0.32
5 1.58 0.69
6 2.33 0.86
7 3.48 1.00
8 4.85 1.00
9 6.73 1,00
10 8.37 1.00
11 9.56 1.00
12 11.41 1.G0
13 12.60 1.00
14 14.82 L.00
15 16.17 1.00
16 14.82 1,00
17 18.85 1,00
18 16.14 1.00
19 18.75 1.00
20 22.65 1.00
16 T T T T T M T T 1

Yield/recruit (kg)
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Fig. 7. Cod in Div. 3N0: yield-per-recruit for a range
of fishing mortalities.

Catch projections

The parameters which were used to project stock sizes are given in Table 9. The partial-
recruitment vector was that used for 1987 from cohort analysis. Mean weight-at-age values
were averages of commercial weight-at-age data from 1985-87. The sizes of incoming vyear-
classes were as described in the section an recruitment [Section C{iv)]. The 1988 catch was
assumed to be the 1988 TAC of 40,000 tons. Projections of catch for 1989 are given in Table
10. The projected 1989 catches for Fg,» = 0.15 and Frax = 0.25 are 25,000 tons and 40,000
tons respectively, Projections of catch in 1989 and spawning stock biomass at the beginning
of 1990 over a range of fishing mortalities are presented in Fig. 8. The TAC of 40,000 tons
for 1988 would now imply a fully-recruited fishing mortality of 0.24. STACFIS notes that the
reason for the relatively low levels of projected catch in 1989 is the revised estimates of
the size of the 1983 and 1984 year-classes. Last year the 1984 year-class at age 3 was set
at the 1977-86 geometric mean of 35 million fish, but this year's research vessel survey in-
dices indicate that this is a weak year-class and it was set at 23.5 million fish. Another
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Table 9. Cod in Division 3NO: parameters used in projections of stock
biomass, and catch.

Stock size Mean weight (kg)
Age 1 Jan 198& Mean Start of Percent Partial
(yx) ('000) annual year mature recruitment
3 33,600 0.45 0,32 0 G.115
4 18,842 0.89 0.63 4 0.29
5 5,954 1.44 1.13 22 0.67
6 20,422 2.01 1.70 64 0.79
7 16,864 3.21 2.54 94 1.00
8 4,567 4.95 3,99 99 1.Co
9 2,476 7.28 £.00 100 1.00
4] 3,221 9.01 8.10 160 1.00
11 1,891 9.64 9.32 100 1.00
12 1,521 11.21 10.40 100 1.00
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Fig. 8. Cod in Div. 3NO: projection of catch for 1989 and
spawning stock biomass (S5B) at the beginning of
1990 for a range of fishing mortalities.

year-class important te the 1989 catch is that of 1983, Last year this year-class at age 3
was estimated to be 21.5 million fish, but the average partial recruitment as well as
additional survey informatiom indicates that this year-class is less than previcusly esti-
mated and is pow estimated to be 9.6 million fish. The size of this year-class is less than
one-half of the next lowest year-class in the entire time period examined. Additicnally,
recalculated reference levels used for stock and catch projections are different from those
used in previous assessments.’




- 38 -

Table 10. Cod in Div. 38O: projections of catch and spawning stock bio-
mass (SSB) at various reference levels of fishing mortality
assuming catch in 1988 = 40,000 t.

SSB (1.1.1989)  Reference fishing  Catch (1989) - SSB (1.1,1990)
(tons) mortality level (tons) (tons)
147,000 Fo.1 = 0.15 25,000 151,000

F(gg) = 0.20 13,000 144,000
Fpax = 0.25 40,000 138,000

The mean 3+ biomass for this stock has increased from 47,000 to 242,000 over the 1976-86
period. The estimated biomass for 1987 is about 15% lower than that of 1986. The major
reascn for this decline between 1986 and 1987 is the size of the weak 1983 and 1984 vyear-
classes at ages 3 and 4 respectively in 1987, It has been noted previously that these weak
yvear-classes have also contributed to the relatively low Tevel of projected catch for 1989,

b, Cod in Subdivision 3Ps (SCR Doc. 88/70, 7%, 72, 73, 74, 75)

a) Introduction

Nominal catches have ranged from a high of 84,000 tons in 1961 to a low of 27,000 tons in
1978. Catches since 1984 have averaged over 55,000 tons and are the highest since 1971,
Since 1977 only Canada and France have prosecuted this fishery. Catches, by inshore gears

{codtrap, gillnets, tinetrawl and handline) which have traditionally obtained the largest
proportion of Canadian catches, remained relatively stable since 1983 with a slight increase
in 1987. Catches by both the gillnet and codtrap components have shown increasing trends
since 1981. ‘Longline catches were highest in 1980 and 1981 but have declined and been

somewhat stable in recent years. Canadian offshore otter~trawl catches were highest ({8,700
tons} in 197! but have generally fluctuated between 2,000 and 4,000 tons. Catches have in-
creased in recent years but have been limited by management restrictions.

French catches since 1959 have been obtained by & long distance freezer fleet (0TB2-TC 6-7}
and by $t. Pierre et Miquelon based inshore and offshore fleets. Landings by the CTB2-TC6-7
fleet have ranged from 0 to 12,000 tons, but averaged 8,700 tons since 1984, St. Pierre
landings were mainly by inshore gears from 1359 to 1977. Since 1977, these landigns have
been relatively low while offshore otter-trawl (0TB2-TC5) landings increased substantially
and are currently the highest in the time series. .

TACs for this stock have been set separately by Canada and the EEC or France, both including
a share between Canada and France. Catches and TACs (00C tons) for the period 1977-87 are as

fotlows:

1578 1979 198¢ 1981 1982 1983 1984 1985 1986 1987 1988
Advised TAC? 25 25 28 30 33 33 33 412 3 8 *
Effective TAC 25 25 28 39 33 335 35,85 44.6° 60.6° 60.6% 60.6°
Catch 27 33 38 39 34 38 37 51 57 s57¢

1
2

3

Advice pravided by CAFSAC for 1978 to 1984 (Fo 1)

Projection provided by NAFO Scientific Council (Fo 1)

No advice given by Scientific Council. Projections at Fq ; range 26,000 to 61,000 tons
{1986) and 26,000 to 58,000 tons (1987).

No advice given by Scientific Council. .

Effective TAC is obtained by combining the Canadian quota (as established by Canada) and
the French quota (as established by EEC-France) of the TACs set by each party.

Provisional data.

b) Stock discrimination

In the 1987 assessment of this stock information was presented with respect to the relation-
ships between cod in Subdiv. 3Ps and adjacent areas. Additional information available on
this subject was examined.

i} Tagging

In a tagging study conducted in March 1986, 6,45k cod were tagged in Subdiv. 3Ps as
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follows: Burgeo Bank (3,190); southern St. Pierre Bank (1,923); and southern Green Bank
{1,341),  The distribution of returns in 1986 and 1987 from the Burgeo Bank tagging ex-
periment was -similar to that observed in previous studies. There appeared to be a
migration of a portion of the northern Gulf stock (NAFO Subdiv. 3Pn and Div. 4RS) to
Burgeo Bank during the winter with a subsequent return to the Gulf duripg the summer.
However, the largest number of returns during the summer were from Subdiv. 3Ps which
might indicate that most of the cod found on Burgeo Bank during the winter remain in
Subdiv. 3Ps throughout the year.

Returns from the scuthern St. Plerre Bank and Green Bank experiments suggest that con-
centrations found in these areas during the winter tend to stay offshore and migrate to
the shallow water of the socuthern and central Grand Bank during the summer and autumn.

Tag returns were examined by location with reference to quarter and length group at the
time of tagging. . Cod representing all size groups that were tagged on Burgeo Bank were
recovered subsequently in Subdiv. 3Pn and Div. 4RS. Recaptures from Burgeo Bank and the
rest of Subdiv. 3Pn did not represent the full range of sizes that had been tagged.
This suggested that during March 1386, there may have been a considerable migration of
cod from Subdiv. 3Pn and Div. A4RS into Burgeo Bank and that these cod migrated back to
Subdiv. 3Pn and Div. 4RS in the year of tagging and in the succeeding years.

STACFIS noted that the tagging results did not take into account the Influence of
different levels of fishing effort in the areas from which recaptures were reported.,

In general, the recent tagging studies indicated that during winter, cod in the
northwest part of Subdiv. 3Ps include a portion of cod from the Gulf of $t. Lawrence and
that cod in the south and southeast of the Subdivislion include a pertion of cod from the
Grand Bank. These variable mixtures may be substantial but capnot be precisely
quantified. .

STACFIS recommends that the results of other cod tagging studies in +the Subdiv. 3iPs
stock area and the adjacent 4RS 3Pn stock area be provided for the next assessment.

Meristics, nematode burden, and average length-at-age

Samples of approximately 100 specimens were taken in winter 1987 and 1988 from each of 3
areas (NAFO Subdiv. 3Pn, Burgeo Bank, and northwestern St. Pierre 8ank). Two of the &
meristic characteristics examined, mean number of rays in the second anal fin and mean
number of vertebrae, indicated a significant difference between areas for the 1987
samples while there were no significant differences between any of the characteristics
for the 1988 samples.

Samples of cod described above were also examined for the presence of parasitic
nematodes in the fillets and napes (belly flaps). Comparison of the three sampled areas
in 1987 indicated that prevalence was highest in Subdiv. 3Pn (68%), iower on Burgeo Bank
(50%) and lowest in northwestern Subdiv. 3Ps (31%). The 1988 samples indicated similar
prevalences except that the level for Burgeo Bank was higher than in 1987 and was very
similar to that for Subdiv. 3Pn.

Average length-at-age data derived from independent samples taken from Burgeo Bank anpd
Subdiv. 3Ps in 1985 and between those arzas and Subdiv. 3Pn in 1987 and 1988 indicated
that the length-at-age pattern of cod on Burgeo Bank was intermediate between those of
Subdiv. 3Pn and the remainder of Subdiv. 3IPs. Values for Burgeo Bank in 1988 were lower
than those in 1986 and 1987.

Maturity-at-length

Values of the length at which 50% of cod were mature (males and females combined) from
French surveys over the period 1978-88 indicated that cod on Burgeo Bank matured at a
smaller size than those of St. Pierre Bank, -except for 1979 when values were similar.
The values for 1986, one of the years reported in the tagging study, were the lowest in
the time series.

Conclusions

The comparison with regards to meristics, nematode burden, and average length-at-age
suggest that there were differences in cod from the three areas and that the variation
observed between years may have resulted from timing of sampling or from the degree to
which bordering stocks intermingled in a particular year. The extent of stock
intermingling cannot be precisely defined with present data.
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Input data

Commercial catch and effort data

Catch and effort (hours fished) data for Canada, France (SPM), Portugal and Spain were
available from ICNAF/NAFO Statistical Bulletins for the period 1959-85 with the
exception of certain years for France (SPM). Data were also available from maticnal
laborateries for the French fleet for 1980 and 1983-87, .and for Canada for 1986-87,
Analyses using the multiplicative model were compieted for two time perieds, 1959-87 and
1977-87. The latter period was done separately to determine if the changes in the
fishery since 1976, namely the reducticn of catch and the exclusion of participants
other than Canada and France, had resulted in a change in the pattern of catch rates.

Both series indicated strong seasonal trends, with catch rates being highest in the
winter months. Each series showed an increase from 1980-85, a substantial decrease in
1986 and a further slight decrease in 1387.

Some concern was expressed that the French catch rates in 1987 might not be comparable
to these of previous years because of restrictions which prevented the fleet from
fishing in the Burgeo Bank area after 1 April 1987. However, it was decided that this
restriction was not considered to have substantially affected the 1987 index as most
catches in the Burgeo Bank area have historically been taken in the Ist quarter. Con-
cern was also expressed regarding the comparability of future catch-rate data because
of further restrictions of French fishing activity in 1988. STACFIS recommends that a
method to obtain ecatch-rate data for eaviier years on a finer spatial and temporal scale
than has previously been used be Investigated before the next assessment of this stock.

Catch-rate information from the Canadian inshore fishery was available in the form of
catch-per-purchase slip for the 1980-86 period for traps, gillnets, handlines and long-
lines and for two vessel categoreis: <35' and 35-64' in length. |t was assumed that a
purchase slip would represent one day's fishing. in general, for the smaller vessels,
no trends were apparent in gillnet and handline catch rates. There may have been a
slight decline in longline catch rates while those for codtraps increased after 1982.
For larger vessels, catch rates increased for codtraps and gilinets since 1981 and 1982
respectively and remained stable for handline and line trawl.

Catch rates by the French (0TB2-TC&-7) fleet were only available on catch-per-day. It
has been noted previously that these should only be considered as approximate. These

catch rates have declined from a level of about 30 t/day in 1983-84 to about 20 t/day in
1986-87. :

Catch-at-age

The 1987 age compositions of the French and Canadian landings were both derived from
extensive sampling. The age compositions were similar, with 5 and 6-year-old cod being
dominant. Age compositions of French catches for the period 1978-83 were used in the
current assessment. For earlier-assessments French catches for this period had been ad-
justed to numbers-at-age based on Canadian age compositions.

Research surveys

Stratified-random surveys have been conducted in Subdiv. 3Ps by France since 1978 and by
Canada since 1972. The fishing gears used in the two series were different but the
stratification scheme, method of sampling and analyses of results have been the same.
The Canadian surveys were conducted in different months over the years. Since there are
changes in the distribution of cod during the year, the abundance estimates were
seasonally adjusted to correspond to February-March surveys by the use of monthly esti-
mates correspending to the pattern observed in the offshere commercial fishery. Surveys
conducted by France have all taken place in February-March and there was therefore no
need to adjust these abundance estimates for seasonal variatlon.

Results from both survey series were variable but Showed an increasing trend over the
1978-88 period. However, since 1986, biomass estimates from French surveys have
declined while those from Canadian surveys were increased. The results of a limited
number of comparative tows (9) in 1987 between the Canadian and French research vessels
indicated that the French vessel caught younger cod more efficiently but were relatively
consistent for older fish, It was therefore considered appropriate te combine survey
resutts for cod aged 6 and older. The variable nature of the values observed for both
survey sSeries and resultant inconsistencies observed in year-class abundances between
years, suggest that results of surveys for some years may be anomalous. For this reason
subsequent catibrations using these data were conducted after omitting data for these
years. The age 6+ estimate for 1981 in the Canadian survey was not used as it was §
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times that of 1980 and twice the 1982 value., Large fluctuations in results of French
surveys for the 1984-86 period indicate that either the 1985 estimate or the 1984 and
1986 estimates may be anomaious. A combined Canada/France age 6+ survey abundance index
was derived using the data sets without years described above after normalizing each
series to their respective means. The estimate for 1981 was that from the Franch survey
only while those used for 1984-86 were from the Canadian survey only.

As mentioned previously, a comparison of the research data from both series also
indicated that the French survey caught young fish more efficiently and consequently
abundance estimates at age 2 and 3 from the French survey were used to obtain a recruit-
ment index.

d) Estimation of parameters

i)

i)

—

Partial recruitment

The partial recruitment vector for 1987 used in calibrations of the cohort analyses was
estimated by iteration from historical cohort averages over the period 1978-84. The
values are as follows:

Age (years) 3 4 5 ) 7 — 14
Partial recruitment 0.02 §.21 0.45 0.82 1.00 == 1.00

Cohort analysis

Catch and average weight-at-age data from the commercial fishery from 1959-87 were used
in a cohort analysis. MNatural mortality was assumed to be 0.20 and fishing mortality on
the oldest age group (14) in each year was set equal to the total fishing mortality for
the fully recruited age groups (7-11}.

Fishing mortality in 1987

Calibrations of cohort analysis using commercial catch rates and research vessel
abundances with cohort biomass and abundance were used in an attempt to determine fully
recruited F in 1987 using regression analyses.

The relationships considered wére as follows:

1. CPUE vs offshore exploitable biomass (1977-87)

2.  Survey 6+ numbers (Canada) vs cohert 6+ abundance (1978-80, 82-88)
3.  Survey &+ numbers (France} vs cohort 6+ abundance (1978-84, 86-88)

L,  Survey 6+ numbers (Canada and France) vs cohort 6+ abundance [omitting 1981
(Canada) and 1984-86 (France)]

5. Survey 6+ numbers (Canada and France) we cohort 6+ abundance (1978-88)

The relationships examinad were cver a range of fully recruited fishing mortalities be-
tween 0.40 and 0.70.  All of the above relationships were significant (P <0.05) (except
Number 3) but in deneral r? values were low and intercepts were high which made them
difficult to discriminate between various levels of terminal F using the standard
criteria.

The general increase in age b+ abundance from research vessel surveys from the 1978-82
to the 1986-B8 periods, is consistent with trends in age 6+ abundance from cohort
analysis using terminal fishing mortality of 0.45, Alternatively, trends in commercial
CPUE over the same time periods agree with trends in expleoitable biomass from a cohort
analysis wusing Fr = 0.65. STACFIS was unable to precisely define a level of terminal
fishing mortality within this range, but accepted the midpoint of the above range (0.55)
as the mest appropriate fevel of terminal fishing mortality for 1987. Average catch-
abilities over the period 1977-82 indicated fully recruited F at approximately 0.59,
Trends in nominal catch and fishing mortality for ages 7-11 in the 1959-87 period are
shown in Fig. 9.

Recruitment

Age 2 and 3 cod from French research vessel surveys were examined as indicators of year-
class strength, The objective of this examination was to determine the strength of the
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Fig. 9. Cod in Subdiv. 3Ps: fishing mortality and landings
for the period 1959-87.

1981-86 year-classes from the relationships between cohort and survey population esti-
mates of the 1975-80 year-classes. There was correspondence between age 2 and age 3
estimates from French surveys, so these indices were normalized to their respective
1976-85 means and averaged to produce a single estimate of year-class strength. The
relationship of this index with corresponding.abundance estimates for the 1975-80 year-
classes from cohort analysis indicated a significant regression (r® = 0.87). The survey
index values for the 1981-82 and 1984 year-classes were larger than values chserved in
the relationship, therefore, the size of these year-classes was assumed to be at least
the size of the largest year-class in the relationship (78 million fish). The size of
the 1983 year-ciass was estimated to be about 54 million fish.

Partial recrultment values originaliy used as input for cohort analysis were adjusted to

reconcile year-class strengths at age 3 as described above. The adjusted partial re-
cruitment vector is as follows:

age (years) 3 4 5 6 i 8 g 10 11 12 13 i4
Partial recruitment 015 .14 .52 77 1,0 1,0 1.0 1,0 1,0 1.0 1.0 1.0

These adjusted partial recruitment are similar to those used during the last assessment
of this stock.

Spawning stock biomass (SSB) and age 3 recruits for the corresponding year-class abun-
dance, as estimated from cohort analysis, are shown in Fig. 10.

Yield-per=-recruit

For the previcus assessments of this stock values of Fg i and Fpax, obtsined from a
yield=per-recruit analysis, were 0.20 and 0.33 respectively. Other analyses have
suggested values of Fo 1 ranging from 0.17 and 0.20 and Fpo from 0.27 to 0.32, A new
yield-per-recruit analysis was considered using average weight-at-age data from the
commercial fishery for vyears 1977-86 and partial recruitment estimates for the same

period from selectivities presented in the 1987 assessment of the stock, The values
used were as follows:

Age (years) 3 4 5 6 7 8 9 10 11
Partial recruitment 0.015 ©0.214 0.533 0.780 1 1 1 1 1
Average welight (kg) 0.53 J.78 1.21 1.80 2.50 3.30 4,37 5.61 6.36

Age (years) 12 13 14 15 16 17 18 19 20
Partial recruitment 1 1 1 1 1 1 1 1 1

Average weight (kg) 8.13 9.,:i1 10.52 12,08 13.74 14.16 16.51 17.05 19.04
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Year

Fig. 10. Cod in Subdiv. 3Ps: trends in spawning stock biomass (SSB)

and abundance cf age 3 recruits from cohort analysis for
1959-87.

Age abundance from SPA (millions) in year t+3

Catch-at-age from the commercizl fishery from 1959-87 indicated that fish up to age 20
were not uncommon in catches and this range of yvears was considered appropriate for use

in yield-per-recruit analyses. Reference levels from the current analysis are Fg ; =

0.15 and Fpax = 0.27 with yields-per-recruit of 0.91 and 0.98 kg respectively.
revised yield-per-recruit is shown in Fig. 11,
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Fig. 11. Cod in Subdiv. 3Ps: yield-per-recruit for a
range of fishing mortalities.

This

The revised levels of Fy 1 and Fyax are quite different from those used by the Committee

in the past.

STACFIS concluded that the yield-per-recruit calculations of the past values of
Fo 1 and Fmax are no longer valid and the revised values of F must be used for
projections.

F at
catch
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These revised reference fishing mortallty values should be kept constant-until it is
clear that the input parameters are fluctuating around different levels than those
inherent in the yield-per-recruit calculatiens on which the current values are based.

Catch projections and prognases

The parameters which were used to project stock sizes are given in Table 11. The partial
recruitment vector was that used for 1987 (adjusted to reconcile year-class strengths) in the
cohort analysis. Mean weight-at-age values were averages of the commercial weight-at-age
data from 1985-87. The size of the 1985 and 1986 year-classes were determined from the re-
cruitment relationship described in the previous section. The indices for both of these
year~classes were larger than values observed in the relationship and the size of these year-
classes was assumed to be at least the size of the largest year-classes in the relationship
(78 million fish). The 1988 catch was assumed to be 57,000 tons. This is slightly less than

the effective TAC of 60,600 tons, but consistent with the total catch during both 1986 and
1987.

Table 11. Cod in Subdivision 3Ps: parameters used in projections of stock
biomass and catch.

Mean .weight (kg)

Age Stock size Annual  Start Percent Partial
(yr) 1 Jan 1988 ('000) of year mature recruitmant
3 78,000 0.58 0.49 0 0.015
4 68,236 0.82 0.69 5 0.14
5 32,878 £.25 1.01 29 0,52
6 29,323 1.84 1.52 67 0.77
7 16,144 2.47 2.13 91 1.00
8 6,313 3.26 2.84 98 1.00
9 1,654 4.30 3,74 10C 1.00
10 1,449 5.21 4.73 100 1.00
11 395 5.90 5.54 160 1.00
12 192 8.39 7.04 100 1.00
i3 92 9.13 8.75 100 1.00
14 146 19.37 9.73 100 1.00

A catch of 57,000 tons in 1988 will imply a fishing mortality level of 0.50 for that year.

Projections of catch for 1989 and spawning stock biomass at 1 January 1990 over a range of
fishing mortalities with catches in 1988 assumed to be 57,000 are presented in Fig. 12.

The current assessment for this stock indicates that fully recruited Fs since 1984 have been
in excess of 0.50. The estimated value for 1986 (0.61} is substantially higher than that
estimated in the 1987 assessment (0.45). These high fishing mortalities are not inconsistent
with the catch levels of recent years which also suggest high effort levels. The relatively
stable catch of recent years {average 55,000 tons since 1984) and declining CPUE index also
suggest an increase in effort. Survey abuyndance indices from French surveys have shown a
decrease since 1986 while similar Canadian survey results have shown an increase,

A recruitment index based on the results of French surveys at age 2 and 3 estimated the size
of the 1981, 1982 and 1984 year-classes since 1980 to be at least as large as the largest in
the time series {78 million fish) with the excepticn of that for 1983 {54 million fish).
These values are lower than estimates of the same year-ciasses from the 1987 assessment {100
million and 68 million fish respectively). Average wieght used for projections in the pre-
vious assessment were slightly higher than those estimated in the current assessment.
Although recruitment of incoming year-classes is estimated to be at or above the long-term
mean of 55 million, continued high catches can be expected to maintain Fs at current high
levels. Recent stock sizes are still the highest since the early 1950's. The long-term
potential and stability of the fisheries are dependent upon the level of recruitment which
has shown large fluctuations over the period observed.




5.

- 45 -

160

150

4140

- —_
C []
S 130 5
py g
[a] (=)
[=] <
— (=)
> : : S
2 ield 1989 o
P ST EEN @

120 %

()
o

EERe PRSP S PR R S
T H B
i

03 0.4”
Fishing mortality
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Redfish in Subarea i (SCR Doc. 88/31, 35, 76; SCS Doc. 88/13, 16)

a) Introduction

Redfish landings consisted almost exclusively of golden redfish (Sebastes marinus).

The

total nominal catch declined drastically from 5,300 tons in 1986 to only 1,200 tons in 1987,

which was the lowest catch level of the last 10 years. The decrease of catch levels

since

1984  was due to a considerable effort reduction of the mixed redfish-cod fishery by trawlers

from the Federal Republic of Germany. During the same period the redfish catch has

been

taken mainly in a directed redfish fishery by Japanese trawlers In a joint-venture arrange-

ment with Greentand.  Japanese vessels caught about 2,000 tons in 1986 but only about

tons in 1987.

Recent catches (000 tons) were as follows:

1978 1979 1980 1981 1982 1983 1984 1985 1686 1987

Catch 8 g 8 6 8 7 6 4 5 1t

' provisional data.

400

$mall juvenile beaked redfish (5. mentella) were guite abundant in the northern Divisions 1A

and 1B where large numbers were taken and discarded as by-catch in the shrimp fishery,
catch levels of small 5. mentella were estimated arcund 900 tons in recent years.

By -
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b) Input data

i)  tommerical fishery data

Directed fishing effort data.from the commercial redfish Tishery are available only for
Japanese trawlers since 1984,  Analyses of sampling data on length and age composition
obtained from the commercial fishery by Greenland and the Federal Republic of Germany in
recent years are in preparation for the June 1989 Meeting of the Scientific Council.

i1) Research vessel survey data

Biomass estimates for Sebastes marinus and S. mentella derived from results of a
stratified-random bottom trawl survey conducted jointly by Japan and Greenland with R/V
Shinkai Maru in July/August 1987 in Subarea 1 amounted tec 3,980 and 8,109 tons re-
spectively. Higher biomass estimates of 28,305 tons for S. marinue and 12,302 tons for
S. mentella vresulted from the stratified-random bottom trawl survey conducted by the
Federal Republic of Germany with R/V Walther Herwig in October/November 1987, although
the survey was designed for cod and the allocation of trawling positions was not in
accordance with the distribution pattern of redfish.

The assumption that the porthern part of Subarea 1, especially Div. 1B, being a nursery
area for 5. mentella was confirmed by both surveys, the vessels showing high abundances
of almost exclusively small juvenile 5. mentella. Both surveys also confirmed in-
creasing sizes for both species from north to south as well as with increasing depths.

Detailed analyses of the redfish data obtained from Federal Republic of Germany surveys
since 1982 are in preparation and witl be made available for the June 1989 HMeeting of
the Scientific Council,

¢) Catch projections

The &. marinus stock was assessed at the |CNAF Meeting in June 1979 {ICNAF Redbook, 1979,
page 74), at which time a general production analysis indicated a maximum sustainable yield
(MSY) at a level of about 10,000 toms with an equilibrium catch at 2/3 MSY effort of about
9,000 tons.

The Committee presently has no basis on which to advise if a catch of 9,000 tons in 1988 will
correspond to 2/3 MSY effort.

6. Redfish in Division 3M (SCR Doc. 88/22, 2k, 25; sSCS Doc. 88/12, 13, 14, 15, 17)

a)”  Introduction

Nominal landings from this stock have been in the range of 14,000-45,000 tons since 1976.
The present TAC of 20,000 tons has been achieved each year since 1983. Provisional catch
data indicate the TAC was exceeded by 9,000 tons in 1986 and by 15,000 tons in 1987 due to
increased landings reported by the EEC (primariiy Portugal). Up until 1987, the USSR fleet
was predominant in this fishery accounting for at lesst half of the reported landings in each
year and in some years as much as 77%.

Catch statistics for which associated effort is available suggest that there has been a
steady increase in the utilization of midwater trawls from 1976 to 1986 such that it is now
apparently the principal gear in the fishery. Recent TACs and catches {000 tons) are as

foliows:
1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
TAC 16 20 20 20 20 20 ) 20 20 20 20 20
Catch 17 20 16 14 15 20 20 20 29-l . 451

1 provisional data.

b) Input_data

‘A catch and effort database was compiled from ICNAF and NAFC Statistical Bulletins for the
1959-85 pericd and preliminary NAFQ data for 1986 and utilized in a multiplicative medel to
derive a standardized catch-rate series. There was a general decline from 1961 to 1967
followed by a sharp increase to the highest rate recorded in the series in 1970. Sub-
sequently, catch rates declined sharply to 1372 but since then have shown relative stability
with the standardized catch rate between 1.6 and 2.1 tons per hour. The catch rate increased
from 1985 to 1986. Standardized effort has been in the range of 12,000 hours since 1983.
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Commercial length frequencies for 1987 were available from the Portuguese fishery and the
Cuban fishery. These indicated a mean length of about 26 cm, and also that the relatively
strong year-classes of the early 1980's are well represented in the fishery. Research length
frequencies and percentage age compositions for 1987 (based on ageing by scales) available
from a USSR survey indicated that 7 and B-year-old fish were well represented. This survey
aiso indicated a pulse of recruitment of 1 and 2-year-olds which appear to be relatively
stronger than other year-classes in recent years. A biomass estimate from this survey of
106,000 tons indicated a decrease from the 1986 estimate of 310,000 tons. However, an
acoustic survey estimated more than 350,000 tons in pelagic waters.

Estimation of parameters

Catch rate and standardized effart were utilized in equilibrium general production analyses
using values of effort lagged 6, 8 and 10 vears.

The lag &, 8 and 10 year effort relationships with catch rate were all significant. The
general production results from these relationships are quite similar indicating that MSY is
in the range of 18,000 tons and 2/3 effort to take the MSY would result in a yield in the
range of 16,000 tons. However, it was noted that these results are derived from regressions
that are highly influenced by the 1970 and 1971 data and in fact are not significant when
these peints are removed from the analyses. This has been noted for a few vears now (NAFO
Sci. Coun. Rep., 1987, page 50) and so these results are to be considered with caution.

There was concern expressed that ope may get spurious correlation with the above analysis
because the effort term appears in both the dependent and independent variables., A quadratic
relationship forced through the origin between catch and standardized effort (¢ = af + bf?)
was therefore used to overcome this, The relationships using Yag 6, 8§ and 10 year effort
with catch were all significant, but in all regressions, the guadratic term was not signif-
jcant indicating a relationship other than a parabelic one. The results of equilibrium
general production analyses were therefore not consider meaningful.

The catch and standardized effort were also utilized in a non-equilibrium version of a
general production model (Schaefer type).. Using the parameter estimates from the 1987
assessment as starting values, the model would not converge. One possible explanation is
that, Jlast vyear, the data only marginally met the assumption of the model with regard to
logistic growth.

Cateh projections

Length frequencies from the commercial fishery indicated that vear-classes of the early
1980's were well represented in the Ffishery. An age composition expressed in  numbers-per-
thousand from a USSR research survey in 1987 revealed that the early 1980's year-classes were
domirant in the research catch. This survey also indicated a pulse of juveniles {1 to 2
year-olds) that is relatively more abundant than 3 to Y-year-old fish, but it is unknown the
extent to which they are recruited to the survey gear. Since the non-equilibrium general
production model was used last year, projections were made to 1989 using the parameter esti-
mates derived form that analysis. The actual catches for 1986 and 1987 were usad, and it was
assumed that the catch in 1988 will equal the TAC of 20,000 tons. The following results were
obtained with exploitable biomass at the beginning of 1989 = 284,294 tons:

Effort Yield Exploitable biomass
(hours) (tons)  beginning 1990 (tons)
MSY 18,504 26,050 278,109
2/3 EMSY 12,236 17,627 286,342

Concern was expressed about all the shortcomings of both equilibrium and non-equilibrium
general production analyses. STACFIS has no basis to advise a change from the present TAC of
20,000 tons.

sh in Divisions 3L and 3N (SCR Doc. B8/27; sCS Doc. 88712, 13, 14, 15}

a)

Introduction

Nominal catches from this stock have ranged from a low of 8,100 tons in 1964 to & high of
L4,600 tons in 1959. The average catch for the 1959-87 period is about 23,000 tons with
about 60% being taken in Div. 3N. Provisional statistics for 1986 and 1987 indicate catches
above 40,000 tons each year. These increases are the result of increased catches by Portugal
and the USSR, The USSR shifted fishing effort in 1987 from Div. 3N to 3L. Recent catches
and TACs (000 tons) are as follows:
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c)

d}
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1978 1973 1980 1981 1982 1983 1984 1985 1986 1987 1988

TAC 16 18 25 25 25 25 25 25 25 25 25
Catch 12 14 16 2 22 20 15 2l 42t 55!

Provisional data.

Input data’

i) Commercial fishery data

Catch and effort data from ICNAF/NAFO Statistical Bulletins for 1959-85 were combined
with preliminary NAFO data for 1986 and preliminary Canadian .statistics plus Capadian
Observer data for 1987. These were utilized in multiplicative analyses to derive stand-
ardized catch-rate series for Div. 3tN combined as well as for Div. 3L and 3N separate-
ly. Examination of residuals from the combined analysis indicated different trends in
each of the Divisions over time., This is a violation of one of the assumptions of the
mode] and the indication was that the data for the two Divisions should not be combined
in this type of analysis. This conclusion is the same as that arrived at in 1987 (NAFO
Sci. Coun. Rep., 1987, page 51). The results of the analysis for Div, 3L also indicated
that there were no significant trends in catch rates over the years 1959-87,

Analysis of the Div. 3N data indicated significént differences between years, however,
STACFIS noted that the significance was only marginal; a result of the high 1966 and
197h catch rates. In general, catch rates have been fairly stable in this Division as
well, .

Commercial frequencies from the Portuguese fishery indicated a mode of 29-30 cm in Div.
3L in August-Octcber, while scmewhat larger fish (mode at 33-35 cm) were caught in
November and December, Relatively small fish (mean‘length 21 cm) were caught in Div. 3N
in August. Larger fish were taken there in November (mean length 27 cm) and December
(32 cm).

Samples from the Spanish fishery in Div. 3N in February and April indicafed catches with
modal lengths of 21-24 cm.

i1) Research data

Research length frequencies from USSR surveys in Div. 3L and 3N separately from 1980-87
indicated that the vyear-class(es) of 1979-80 were relatively stronger than those
immediately preceding and after in Div. 3N, but not in Biv. 3L. Data from the 1987
_survey confirmed that - the 1979-80 year-classes are relatively strong in Div. 3N.
Generally, larger fish were present in Div. 3L.

Biomass estimates were alsc available from these surveys for 1983-87. The biomass was
estimated to be about 125,000 tons in 1983 and 199,000 tons in 1984, but has been below
100,00C tons since then. It was noted that varying proportions of redfish were detected
up off the bottom in the different years and this may have affected the trawl survey
resylts.

Estimation of parameters

Because revised: analysis of the Div. 3L data indicated no significant trends in the catch
rates with time, STACFIS conciuded that general production analysis is not appropriate. It
was noted that the significant relationship between catch rate and effort obtained in 1987
{(NAFO Sci. Coun. Rep., 1987, page 51} was due to the 1386 point which had been derived using
very little information. Inclusion of the revised catech and effaort values for 1986 changed
the position of this point significantly resulting in non-significant relationships.

General production analysis of the catch rates for Div. 3N using effort data lagged 6, 8 and
10 years and incorporating both a linear modetl (C/f = a + bf) and a gquadratic form (C = af +
bf2) resulted in MSY yields of 15,000-20,000 tons and yields at 2/3 MSY effort of 14,000~
18,000 tons.

Catch projections

Similar to the fisheries of 1985 and 1986, larger fish were taken in Div. 3L than in Div. 3N
in 1987. Once again the USSR survey results indicated that the 1979-80 year-classes are re-
latively strong in Div. 3N, but not in Div. 3L. '

General production analysis was not considered appropriate for Div. 3L catch and effort data
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Catches in Div, 3L were close to
Although the impact of sustained catches of this magnitude
STACFIS did note that there was no indication of strong re-

hecause there is no significant contrast in these data.
28,000 tons in 1986 and 1987.
cannot be predicted at present,
cruitment during the 1980s.

STACFIS ¢bserved that although there were significant differences in catch rates for Div. 3N, -

there was in general, poor contrast in these data as well and the resuits of the general
production analysis shou'd be viewed with caution. Landings from Div. 3N have remained
fairly stabie from 1985-87 in the range of the estimated yields at’'MSY and 2/3 MSY effort.

The year-classes of 1979-80 have begun to appear in the commercial catches and increased re-
cruitment of these year-classes to the fishery over the next few years should result in a
gradual increase in catch rates in this Division.

It was concluded that overall, catch rates have been fairly stable for this stock over the
1959-87 period but, based on the available data, STACFIS has no basis upon which to advise &
change in the TAC from the present leve]l of 25,000 tens.

B. Silver hake in Divisions 4V, 4w and 4X (SCR Doc. 87/98, 88/4, 29, 30, 51)

a)

Introduction

Nominal catches of silver hake since 1870 ranged from a maximum of 300,000 tons in 1973 to a
minimum of 36,000 tons in 1983,  Since 1977 catches have increased from 37,000 tons in 1977
to 82,000 tons in 1986. 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 Mavember
and to the area seaward of the small mesh gear line (SMGL). The silver hake fishery in Div.

4YWX is conducted by large otter trawlers using small-meshed bottom trawls. Recent catches
and TACs (000 tons) are as follows: :
1977 1578 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
TAC 70 80 70 90 80 .80 80 100 100 100 100 120

Catch 37 48 51 45 43 60 36 74 75 83t 2!

! Provisional data.

Prior to 1982 most of the catch was taken by the USSR. In 1987, as in the most recent years,
the highest catches were taken by the USSR fleet (41,000 tons) with Cuba taking most of the
remaining catch (20,000 tons). The fishery was, as usual, mostly in May, June and July. The

catches fell short of the TAC in recent years because of Canadian allocations to countries
which did not fish for silver hake and the late arrival of certain fleets on the fishing
grounds.
Input data
i) Commercial fishery data

During the 1987 meeting of STACFIS, Cuban catch and effort were added to an existing

catch-rate series, Examination of the catch and effort series for this assessment in-
dicated discrepancies in the amount of effort, but not the catch, reported to NAFG and

Canada by the USSR for the 1985 fishery. The USSR reported to NAFD, almost 400 more
days-cn-ground than were licensed by Canada. The Canadian International Observer Pro-
gram (I0P) estimated the USSR fleet fished an average of 13 hours per day in 1985.

Thus, the USSR overestimate of effort in 1985, by more than 5,000 hours fished, has made
the reported 1985 catch rate lower than that observed by Canada during the fishery.

Similarly, the 1985 standardized catch rate based on the NAFO data and presented in the
previous assessment was unexplainably below both the 1984 and 1986 values. For this
assessment, observed USSR catch and effort from the I0P was substituted for the NAFD

statistics in a multiplicative model .

The relationship between CPUE and fishable biomass from SPA from 1977 to 1987 did not
appear to be comparable to that of the pre-1977 period. It was considered that this
inconsistency was partly due to the method used to construct the catch-at-age for 1970-
76. As a result, only the post-1976 catch and effort was used in the calibration of the
SPA, Catch and effort data from ICNAF and NAFO for 1977-84 were combined with the 1985-
87 0P data using a multiplicative model. The standardized catch rates used in this
assessment are as follows:
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Year CPUE Year CPUE Year  CPUR
1977 3.323 1982 6,098 1987 6.362
1978 2.461 1983 3.058 ’ ’
1679 2.821 1984 4.909

1980 2,089 1985 5.620

1981 2.359 1986 6.454

The catch rates have generally increased from 198C to 1987 with the exception of 1982.
The <catch rate in 1982 is much higher than adjacent vears. It was considered unlikely
that the drastic change in catch rate seen in 1982 was representative solely of a change
in biomass.

The age composition of the catches in 1970-86 were taken from the previous assessment
(SCR Doc. B7/56), with adjustments tc reflect revisions in the reported nominal catches
in 1985, 1986 and 1987. The changes were generally small and involved changes in catch-
by-menth rather than total tonnage. .

The age composition in 1987 was calculsted from the I0P sampling. The [OP observed 95%
or 58,000 tons of the 62,000 tons reported to Canada. More than 470,000 length measure-
ments and 2,800 otoliths were taken. As well, extensive sampling and ageing was con-
ducted by USSR and Cuban samplers. As in previous assessments, the results of sampling
from the latter two sources have not been used in this assessment due to ‘previously
noted discrepancies in age and length compositions. The 1987 age composition of the
catch was dominated by the 1985 year-class at age 2 (55% by number). The 1984 vyear-
class at age 3 (2b4%) was below average.

Research vessel  indices

The Canadian research vessel survey series in July, which provides abundance estimates
from 1972 to 1987, indicated that stock abundance in 1987 was comparable to that in the
immediately preceding years but higher than in the late 1970's. There was a good cor-
respondence between survey biomass and commercial CPUE in the pericd 1977-87. These
surveys provide general indications of year-class strengths at ages 1 and 2, but no pre-
dictive relationships have yet been developed.

The July survey data were completely re-edited since the last assessment and has re-
sulted in minor changes, The most substantial change involved a reduction in the esti-
mate of the size of the 1983 year-class at age 1.

The joint US3R-Canada O-group silver hake surveys have been conducted in a standard
manner since 1981. The standard index of year-cliass size from these surveys, in com-
parison to indices from the July surveys at ages 1 and 2 are as follows:

Year—-class 1981 1982 1983 1984 1985 1986 1987
Age 0 (0-gp. survey) 579 9 232 43 285 198! 102
Age 1 (July survey) 192 114 190 100 561 148 -
Age 2 (July survey) 108 69 155 77 264 - -

! Revised value: provisional value used last year = 231.

STACFIS reviewed the results of research on vertical distribution of O-group silver hake
and encouraged continuation of such work as a basis for improvement in survey estimates.

c) Estimation of parameters

1}

Introduction

Three stock assessment documents were reviewed. The first described an alternative
method of determining TACs based on the cumulative contributions of known relative sizes

of year-classes (e.g. from surveys}. However, the ''relative TACs" determined did not
take Into account changes in annual explcitation patterns nor were they scaled to some
target exploitation rate. The seccnd described a standard $PA and projection cal-

culation, but was based on limited sampling of the 1987 catches (USSR fleet only) and
used a value of M = 0.50 [see Section c(ii}]. The third document was based on com-
prehensive sampling data for 1987 catches and used the previously accepted value of M =
0.40. The last document was taken as the basis for thiskassessment.
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Natural mortality

A paper was presented which derived estimates of M using a variety of methods., The re-
sults suggested that M may be about 0.50, but the methods used were in some cases

inherently imprecise and in others very sepsitive to input data. The Committee found
the results presented to be inconclusive but encouraged further work on this most
important population parameter. For the present assessment, the Committee had insuf-

ficient basis to change the value of M = 0.40 as used in previcus assessments.

Recruitment

A1l year-classes up to and including that of 1984 (i.e. age 3 and older) were fully re-
cruited to the 1987 fishery. Their sizes were taken as determined by SPA. Estimates of
the size of the 1985 and 1986 vear-classes were obtained from research vessel surveys.
The Q-group survey indicated that the 1985 year-class was the same size as that of 1983,
whereas the July survey indicated that .it was two or three times that size based on
estimates at age 2 and age ! respectively. A conservative approach was taken and the
1985 year-class (at age 1) was taken as being twice the strength of the 1983 year-class.
Both in the O-group survey and at age 1 in the July survey, the 1986 vyear-class was
about the same size as the 1983 year-class and thus was taken as equal to the 1983 year-
class at age 1. The 1987 year-class was set at the level of the geometric mean of the
1976-84 year-classes at age 1. The resultant value was in general agreement with the
estimate of the size of this year-class obtained in the O-group survey in 1987.

Partial recruitment’

Partial recruitment levels at ages 1 and 2 in 1987 were a function of the vyear-class
strengths determined as above.

Fishing mortality in 1987

The relationships between fishable biomass from SPA and standardized commercial catch

rates between 1977 and 1987, were examined for a range of 1987 F values. The 1982 point
was an outlier and was discounted as in the previous asseSsment. The most recent years
had the highest values of CPUE and, as a result, it was not possible to discriminate
among a wide range of possible 1987 F values. Ratios between catch rates, survey bio-
mass estimates and standardized fishing effort among groups of years were also examined,
and the 1987 F values which gave fishable biomass estimates most consistent with these
ratios were determirned. These comparisons suggested that F in 1987 was low, and a
value of F = 0.20 in 1987 was arbitrarily chosen to provide a basis for catch
projections.

Yield-per-recruit

The Fo 3 level of fishing mortality was taken as 0.474, the <corresponding vyield-per-
recruit being 0.063 kg. These are the same values as used in the past two assessments.

Catch projections

The parameters which were used to p%oject stock sizes and catches are given in Table 12,

Mean

Table 12. 8Silver hake in Div. 4VWX: parameters
used in projections of stock sizes
and catches,

Age 1988 stock Mean weight Partial

(yr) size (000C) (kg) recrultment
1 1,005,347 0.055 0.045
2 1,651,539 0.142 0.301
3 2,735,79% 0.199 1.000
4 354,679 0.251 1.C00
5 159,203 0.302 1.000
6 50,139 0.362 1.000
7 27,876 0.475 1.000
8 2,116 0.597 .1.000
9 993 G.755 1.000

weights are the average of those observed in annual catches in 1977-87. Partial re-

cruitments are the average of those in the SPA for the vears 1977-85. Two projections were
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conducted based on different assumpticns about the size of the 1988 catch: firstly that the
1088 TAC of 120,000 tons is taken, and secondly, that the catch in 1988 is 110,000 tons.
This latter value was chosen based on the assumption that all non—Canadian allocations,
totalling 96,500 tons, will be taken and that the Canadian developmental fishery will be
moderately successful. The results of these projections are given in Table 13, The catch of

167,000 tons calculated in last year's assessment at Fo 1 would now correspond to an F of
0.29. : )

Table 13. Silver hake in Div. 4VWX: - projectiens
of potential catches at Fp_ 1 in 1989
based on two assumptions of 1988 catch.

Catch in F in Catch in 1989
1988 (tons) 1988 at Fp 1 (tons)
120,000 0.20 232,000
110,000 . ) 0.18 235,000

The Committee advises that the TAC, associated w}th fishing at Fg 1 in 1989 is 235,000 tons.
Future research

STACFIS noted that much of the difficulty in determining current stock status of silver hake
stems from the fact that current recruitment levels and stock sizes are outside the range of
historical data. Accumulation of additicnal years of data can be expected to strengthen the
relationships betwesn SPA outputs, commercial CPUE, fishing effort and survey estimates of
stock size and recruitment.  STALFIS recommends further exploration of the relationships
betwean SPA owtputs, 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 catehes on traditional measures of CPUE be investigated.

The Committee was pleased'fo note that the cooperative Canada-USSR research program on the

influence of abiotic and biotic factors on silver hake behaviour and distribution, previously
recommended, s now being implemented.

Attempts to improve current estimate of M are recognized to be of great Iimportance and
further work is encouraged.

9. American plaice in Div. 3M (SCS Doc. 88/12, 1i5)

a)

b)

Introduction

From 1974, when TAC regulation was introduced, to 1985, reparted catches from this stock
ranged from about 600 to 1,900 tons. The catch has increased sharply from about 1,700 tons
in 1985 to 3,800 in 1986 to 5,600 in 1987. Virtually all of this recent increase has been
due to increased catches by Spain (4,100 tons in 1987} and Portugal. Catches by the USSR,
the other major prosecutor of this fishery, were relatively stable from 1982-86 at around
1,000 tons, then declined to about 500 tons in 1987,

STACFIS noted that there were no estimates of discarding available for this stock, and ne
estimate of catch by ron-member countries known to fish in this area. Therefore soeme doubts

were expressed about the accuracy of catch levels from this stock.

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

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

TAC 4 .2 2 2 2 2 2 2 2 2 2
Catch 1.3 0.8 1.2 0.6 1.1 1.9 1.3 1.7 3.87  5.6'

! Provisional data.

Input data

i)  Commercial fishery

Only 2 length frequency samples (236 measurements) were available from this stock in
1987, those being from the Portuguese fishery in November. These data indicated most of
the American plaice to be in the 36 to 44 cm range.
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ii} Research vessel surveys

Surveys by the USSR in Div. 3M have shown the biomass to be relatively stable in 1983-85
and 1987. The estimate for 1986 was about 2.5 times higher and is likely to be
anomalous, as noted by STACFIS in 1987 (NAFO Sci. Coun, Rep., page 56).

Catch projections

STACFIS noted that the increase in reported catch in 1986 and 1987 was |ikey to relate to
increased effort, mainly by freezer trawlers, rather than an increase in abundance. Given
the apparent stability of this stock in earlier years, when catches averaged about 1,000
tons, and the stability ‘indicated by the recent USSR surveys, the Committee has no basis to

ddvise a change in the TAC from the current level of 2,000 tons.

10, American plaice in Divisions 3L, 3N and 30 (SCR Doc. 88/28, 37; SCS Doc. 88/12, 14, 15)

a)

.

introduction

This stock has been exploited consistently since the early 19505, with the largest nominal
catch (94,000 tons) occurring in 1967. .USSR vessels took  significant catches during 1965-76,
while Canada togk over 30% of the catch during 1976-82.,  Starting in 1982, other nations,
notably South Korea, Panama, Cayman lslands, US$A, Spain, and Portugal have increased their
involvement in the fishery. This resulted Tn a catch by non-Canadian vessels of about 27,500
tons in 1986, about double the 1985 level. tn 1987, the non-Canadian catch was about 17,500

tons.  Decreases In catch by Portugal {-6,700 tons) and non-member countries (-4,500 tons)
accounted for this decline. Catches by Spain increased fram about 12,000 tons in 1986 to
14,500 tons in 1987, while the Canadian catch remained stable around 34,000 tons. Overall,

the 1987 catch was about 53,000 tons (5,000 tcns 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 tc approximstely 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 effart into deeper water by
some nations which had fished for American plaice in 1986.

STACFIS noted that catch statistics for this stock are not adequate and that for some non-
member nations, substantial catches in some recent years have been included in the
assessments, based on estimates of catch and effort from Canadian surveillance authorities.
For example, in 1986 about 4,600 tons of the total catch came from the surveillance esti-
mates. STACFiS also noted that there was very little information on discarding for this
stock and that reported catches continue to reflect landings, rather than actual remavals.

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

1978 1979 1980 1981 1982 1983 1984 13985 1986 1987 1988

TAC 47 47 47 55 55 55 55 49 55 48 401
Catch 50 49 49 50 512 392 392 542 617 533

Preliminary TAC.

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

Provisional data.

Input data

i) Commercial-fishery

Catch and effort data from the commercial fishery during 1956-87 were analyzed using a
multiplicative model to obtain a catch-rate series. As was done in the 1987 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 7.3 t/hr in the late 1§50s, to about 1.0 t/hr in 1961-67, and &
further decline to about 0.45 t/hr in 1974-78. Catch rates subsequently increased to
about 0.66 t/hr in 1983-85, then declined almost 30% to about 0.48 t/hr in both 1986 and
1987. The CPUE in the last 2 years is very similar to the lowest level observed for
this stock, which is about 0.45 t/hr 'in the mid-1970's.

The age composition and average weight-at-age data from the 1987 fishery were derived
from two sources: lergtih and age samples of the landings of Canadian vessels fishing in
Div. 3L and 3N, and length and age samples of the landings of Spanish freezer trawlers
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fishing in Div. 3N. STACFIS noted that the recommended exchange of otoliths from
American plaice caught in Division 3N had taken place between Canada, Spain and Portugal
since the last assessment of this stock. The results suggest good agresment between the
readers of all 3 countries, and so-the age compositions calculated independently for the
Spanish and¢ Canadian fisheries in Div. 3N in 1987 were acceptable.

STACFIS also noted that the apparent differences in ageing of American pléice otoliths
referred to in 1987 (NAFO Sci. Coun. Rep., 1987, page 57) may have been caused by an

invalid comparison, i.e. the Canadian otoliths were from a research vessel survey over
the entire area of Div. 3N, while the Spanish otoliths were taken from the fishery in
the Regulatory Area in Div. 3N. .1t has been observed by Canadian age readers that

American plaice caught from this area (southern-portion of Div. 3N) generally have a
higher mean length-at-age than do those which are caught in the northern portion of Div.
3N. Therefore STACFIS recommends zo ensure comparability of the age readinge planmed by
Spain for American plaice caught in Div. 3L with those of Canadian agere, an exchangz of
otoliths frem Amevican plaice from Div. 3L between the same 3 countries (Canada,
Portugal and Spain), prior to the 1389 assessment.

At the recommendation of STACFIS in 1987, available sampling data from non-Canadian
catches were examined for recent years. A considerable amount of length frequency data
were available from the Spanish catches in 1985 and 1986 and these data, along with age-
length keys from Canadian spring surveys in these years, were used to calculate catch-
at-age and average weight-at-age for the non-Canadian portion of the catch in 1985 and
1986. A comparison of numbers-at-age from separate analyses of sexed (normal for this
stock) and unsexed samples from the 1986 Spanish catches showed minimal differences, so
the 1985 data which were unsexed, was considered acceptable.

Further analysis will be conducted on this matter before the next assessment of this
stock.

No major differences were observed for 1985 and 1986 in the recalculated catch-at-age.
In 1986 and 1987, substantial numbers of smaller fish were observed in the Spanish
catches and this reflected in the age compositions for these years. The percent catch-

at-age for most age groups in these 2 years is similar to the pattern observed for this
stock for many years prior to 1981, with proportionally mere young fish in the catch
than were estimated for 1981-85. However STACFI1S noted that the catch of older fish
{aged 13+) from this stock was close to the lowest level in the 23-year series.

With the trend toward smalter fish in the catch in 1986 and 1987, catch numbers-at-age 5
became quite high in these years. Therefore it was necessary to extend the catch-at-age
matrix back from age 6 to age 5. For 1965-79, the catch at age 5 was taken from the
1980 assessment (NAFO SCR Doc. B80/V1/110), while the values for 1982-84 were avaitable
in recent assessment documents. Mo figures for age 5 in 1980 and 1981 could be found,
and the data were not available to calculate them at this time. Therefore, these values
were estimated, based on the ratio of the numbers at age 5 to age 6 in 1979 and 1982,
STACFIS considered this to be acceptable, given that it was not likely to have an effect
on the assessment, but recommends that the values be caleulated from the sampling data
for these years.

Average weights-at-age were recalculated to include the additional sampling in 1985-86,
and also to correct a minor ervor in the calculations for 1982-8L. The increasing trend
in the average weights in the older ages noted in previous assessments is still obvious
and may be explained by the high proportion of the total catch taken from the Tail of
the Bank in Div. 3N, where American plaice tend to be larger at age than from other
areas on the Grand Bank. A sum of products check, using the revised catch-at-age and
average weights-at-age showed good agreement with the nominal catch in BDiv. 3LN, par-
ticularly for most recent. years.

Research vessel surveys

Stratified-random groundfish surveys. pData from Canadian spring surveys in Div. 3L, 3N

and 30 are available from 1971-88, excluding 1983. At the recommendation of STACFIS in
1987, a multiplicative analysis was used to provide estimates of abundance, filling in
values for strata not surveyed each year. To obtain age-by-age estimates of abundance,
age compositions from previcus analyses of selected strata were used for Div. 3L while
for DBiv. 3N the age compositions were taken from the analysis of all strata, as the
selected strata estimates differed from the totals for some vyears examined. The
analyses show that the abundance is substantially Jower in recent years than in the
1976-82 period. In Div. 3L, the average total {age 1+) abundance in 1985-87 is about
half the average from 1976-82, and is comparable to the average in 1972=74. Age 9+
abundance, used by STACFIS as an approximation of spawning stock, was lower in Div. 3L
in 1985-87 than in any other year, at about 35% of the average from 1976-82 and about
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68% of the average of the previous lows cbserved in 1972-74. However, there was some
evidence of improved recruitment in the 1987 survey in Div. 3L, as the abundance at ages
6, 7 and 8 was higher than in recent years, with the estimate at age 7 being the third
highest in the 16-year series, about 40% above average.

In Div. 3N, the total abundance values in 1986-87 were among the lowest in the series,
comparable to the 1972-75 period, and about 50% of the average from 1976-82. The trends
in 9+ abundance in Div. 3N were similar to those for total abundance. However, there
were no indications of good recruitment in the 1987 survey in Div. 3N. As estimated
from these analyses, the total population size in Div. 3L, on average, is about 5 times
as large as that in Div., 3N from 1971-87.

STACFIS noted that information was available from the 1988 survey just completed in Div.
ILNO, although this information could not be incorporated into the multiplicative
analysis described above in time for this meeting. However, survey coverage was com-
parable to other recent years, permitting compariscon of the biomass estimates. In Div.
3L, the biomass estimate in 1988 was 193,000 tons, which is similar to the average from
1985-87. \n Div., 3N, the biomass had declined from an average of about 64,000 tons in
1984-85 to about 32,000 tons in 1988. To examine trends in biomass in the regulatory
area in Div. 3N, all depth strata less than 368 m which are located fully or almost
fully in the regulatory area were selected. These strata show a steady decline in bio-
mass from 1984 to 1988, totalling 79%. Over the same period, the biomass in the other
strata in Biv. 3N decreased by only 44%, and the decline was not continucus over the §
years, In 1984-86, the strata in the regulatory area contained, on average, about 26%
of the total biomass in Div. 3N. This figure declined to about 13% in 1987 and about
11% in 1988. STACFIS noted that these figures are not inconsistent with the increase in
catch in the regulatory area in Div. 3N, up to 1986 and the subsequent decrease in catch
observed in 1987. In Div. 30, the biomass has fluctuated between 48,000 tons and 77,000
tons in the past five surveys, with the 1988 estimate being 51,000 tons.

There was some indication of good recruitment at younger ages in Div. 30 in 1987, al-
though only & years (1984-87) were available in a comparable format for comparison.

In addition to the annual spring surveys in Div. 3LNO, a numbeir of seasonal surveys have
been conducted by Canadian vessels in Div. 3L from 1983-88. Coverage in all years was
virtually complete to depths of 366 m and in some years was extended to 732 m, although
catches of American plaice were usually gquite small in the deeper areas. In 1983-84,
the average biomass from the two surveys was almost 300,000 tons, declining to an
average of about 210,000 tons from four surveys in 1885. In 1986, the three surveys
gave widely differing estimates, ranging from 46,000 tons in winter to about 175,000
tons in spring to about 130,000 tons in fall. The three surveys in 1987 produced an
average of 184,000 tons, close to the value observed in spring 1988.

STACFIS noted that the results of these 13 surveys indicated a decline from 1983-84% to
1986-88, and that the biomass had been relatively stable over the last six surveys
(spring 1986 to spring 1988). Only the value for winter 1986 appeared to be anomalous
in this time series.

In addition to the surveys described above, autumn surveys also exist in Div. 3L for
1981 and 1982, permitting a comparison (after applying the vessel/gear conversion
factors) of autumn survey results from 1981-87. STACFIS noted that the population esti-
mates for 1985-87 are relatively stable, but much Yower (about 50% on average) than the
estimates for 1981-84. It was also noted that while ages 7 and 8 were dominant in the
autumn 1987 survey, as they were in the spring of 1987, these year-classes did not
appear to be as strong (relative to cothers at the same age) as Indicated in the spring
surveys in Div. "3L. It was pointed out that all three surveys in 1987 (spring, summer,
autumn} in Div. 3L showed virtually the same age composition, with ages 7 and 8 com-
prising about 50% of the catch in numbers.

Juvenile flatfish surveys. A stratified-random survey of the Grand Bank in depths less
than 91 m was conducted by Canada in November of 1987. In Div. 3N, 80% of the abundance
of 1-4 year-old American plaice were found in stratum 360 {see Fig. 17) on the Tail of
the Bank, predominantly outside the 200-mile limit. These results are similar to those
from the 1986 juvenile survey. A comparison of abundance estimates-at-age for stratum
360 showed a 40% reducticon in juveniles (1-4 years} from 1986 to 1987 while there was an
80% reduction in age 5+ abundance estimates. These relatively large catches of
juveniles on the Tail of the Grand Bank for the second year in a row lend strong support
to the hypothesis of a shallow water nursery on the Tail of the Bank which supports the
southern Grand Bank American plaice population.

Stratified-random groundfish surveys. USSR surveys have shown a decline in the abun-
dance and biomass of American plaice from 1983 to 1987.  In 1987, the abundance was
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about 25% lower than in 1986, and about 55% lower than the average in 1983-84. The
trend in total biomass was also similar. Length frequency data from Div. 3L indicated
that the catches comprised mainly of fish between 26 and 38 cm, corresponding closely to
the data from Canadian surveys in Div. 3L in 1987.

Other surveys in deep water on the siope of Div. 3L. In April 1987, several large
catches of American plaice were taken on the northeastern Slope of the Grand Bank In
Div. 3L, in depths of about 520 m, To further investigate this unusual distribution, a
series of line transects was conducted in the same area in April 1988, Large catches
were again taken in the same locations although commercial catch rates were very low a
few weeks later. As was also the case in 1987, surveys im the area shortly after April
caught virtually no American plaice. Using the existing stratification scheme to post-
stratify the sets on the line transects allowed estimates of biomass to be calculated.
STACFIS noted that the total biomass estimated in the area was between 5,000 and 10,000
tons, compared to recent estimates in the remainder of Div. 3L of about 180,000 tons.

c) Estimation of parameters

i)

iii)

Partial recrultment

The partial recruitment (PR) values used were those calculated in 1987 from a pre-
liminary sequential population analysis, from the average (1965-86) fishing mortalities,
normalized at age 12. In the 1987 assessments, the PR used was calculated from average
Fs in the 1973-77 period, a time when the catch-at-age was similar to that from the 1986
fishery. Given the change in the proportions of the catch taken in Div. 3L to 3N in
1987 from 1986, and the subsequent shift in the age compesition to a pattern similar to
that observed in many years prior to 1981, it was felt that the long-term average PR was
more realistic. The following table shows the different PR values used in the 1986-88
assessments:

age (yr) 5 6 7 8 9 10 11 12 13-19

1988 011 .041 .116 .233 374 536 J745 1.00 1,00
1987 - .050 127 . 284 465 665 .833  1.00 1.00
1986 - .025 .100 .220 .300 L470 .560 .730  1.00

Matura! mortality

The value of M = 0.2 was retained.

Fishing mortality

Using average exploitable biomass from 1965-87 against CPUE series to calibrate SPA re-
sulted in a best estimate for terminal F in 1987 (F¢) of between 0.50 and 0©.55, based
primarily on minimizing the sum of squares of the 1986 and 1987 residuals from the least
squares regression. Use of the data from 1977-87 only, did not produce a significant
relationship over a reasonable range of F¢ values in 1987. Using age 9+ average popu-
lation numbers from S$PA Ffor 1965-87 against age 9+ population numbers from the new
analysis of Canadian spring survey data showed Fy Lo be somewhat higher than 0.7, based
on minimizing the last-two residuals and an increasing value of the correlation coef-
ficient {r) as F¢ in 1987 increased. However, the 1987 point was virtually on the re-
gression line for Fy = 0.7 in 1987. To compare the calibration using the revised age 9+
survey population numbers with the results using the 9+ survey numbers calculated in the
manner used previously for this stock {using only selected strata), a calibration using
these old numbers was performed. The results indicated terminal Ft te be in the range
of 0.65-0.70, similar to the analysis using the revised survey population numbers. The
relationship using 9+ SPA numbers against 9+ revised survey numbers for the years 1977-
87 only, showed that r increased with Fg, and that the relationship was significant only
at Ft = 0.7 and higher, because the last two points moved further from the regression
line as Ft increased, Virtually the same situation existed for the calibration with age
12+ numbers from 197t-87, although the relationships were only marginally significant
for Ft of 0.60 and higher. No significant relationships were obtained over a reasonable
range of Fys for calibration with 12+ numbers from 1977-87 only. However, it was noted
that the 1977 point was an outlier in these regressions, and the calibrations with this
point excluded produced significant relationships and indicated Fy to be slightly lower
than 0.70, based on the position of the 1986 and 1987 points relative to the regression
line. Based on these calibrations, the focussing primarily on the first two described
above, which were the relationships used in the last assessment, STACF1S concluded that
the best value for fishing mortality in 1987 was 0.6, which is midway between the values
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of Ft suggested from the calibration using the CPUE data and those using the survey
data.

iv) VYield-per-recruit

Based on the changes in the fishery in recent years, both in terms of locations of
effort and age composition of catches, -a reexamination of yield=per-recruit (Y/R) was re-
commended by STACFIS in 1987. Using the partial recruitment which was input to the SPA
in 1987, the average weights-at-age for 1987, and an age span of 5-18 (18 being the
highest age observed in the 1987 catch), Fy 1 was calculated as 0.23 (Y/R = 0.21 kg) and
Frnax was 0.46 (Y/R = 0.23 kg). The currently used ¥/R analysis for this stock, cal-
culated using an age span of 5 to 20 and average weights-at-age and partial recruitment
from 1960-80 (Table 14}, estimates Fq 1 to be 0.26 (Y/R = 0.18 kg) and Frpax >3.0, due to
a long segment of the Y/R curve being flat-topped (Fig. 13). STACFIS does not consider
the present situation to be representative of the long-term average for this stock, par-
ticularly for the average weights-at-age, the current high values which have a signifi-
cant effect In lowering the reference F levels. The presently accepted yield=per-
recruit analysis s given in Table 14, and STACFIS recommends thet the wse of the

presently acceplted yleld-per-recruit analysis be maintained, and that Fo 1 be kept at
0.28,

o015

0.10

Yield-per-recruit (kg)

0.05

‘0,6 — 1.0
Fishing mortality (F)

Fig. 13. American plaice in Div, 3LNO: yield-per-recruit curve.

Assessment results

The SPA at Fy = 0.60 indicates that F has increased in recent years {(Fig, 14) and that the
age 9+ population numbers over the same period have been relatively stable, but considerably
below the levels cbserved from 1977-80 and similar to those in 1972-76. The population
numbers at ages 12+ (fully recruited) have declined in recent years, and in 1986 and 1987 are
around the lowest levels observed for this stock. STACFIS noted that the population esti-
mates from surveys were greater than those from SPA in cerresponding years. The discrepan-
cies " were greater for the years in the earlier time period and STACFIS speculated that this
may be caused by higher quantities of unknown catches in these earlier vyears. A second
possible " cause related to the pattern of increasing F values in the older ages in the popu-
lation. If this is an artifact of increasing natural mortality, then the poputation Sizes
would be underestimated in all years. STACFIS, noting that discrepancies in population esti-

mates from surveys may be caused by different factors, recommends that these factors leading
to such discrepancies be examined further.
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Table 14, Americen plaice in Div, 3LN: para-
meters used in yield-per-recruit

analysis.
Age Weight-at-age Partial
{yr) (kg) recruitment
5 0.209 0.005
b G.261 0.025
7 0.341 0.100
8 0.428 0.220
9 0.552 0,300
10 0.625 0.470
11 0,700 0.580
12 0.880 0.730
13 1.020 1.600
14 1.250 1.000 .
15 1.524 1.000
16 1.803 1,000
17 2.022 1.000
18 2,233 1.000
19 2.401 1,000
20 2.428 1.000

Weighted 9+ F

1973

Fig. 14,

74 75 76 77 78 79 80 81 82 83 84 85 86 57
Year

American plaice in Div, 3LN: trends in total yield and fishing mortality
(ages 94) weighted by population numbers.

Yield (000 tons)
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Catch projections and prognosis

The population size from the SPA with Ft in 1987 = 0.60 was used to project catches for 1988
and 1989. The population at age 5 and 6 was replaced with the geometric mean from 1974 to
1982 because these values in 1987 are very sensitive to even minor changes in the value of
input PR.  The average weights-at-age were averaged from 1984-87, and are similar to those
used in the 1987 assessment, and the PR used to project them was the same as that used in the
input for SPA (Table 15).

Table 15. American plaice in Div, 3LN: para-
meters used in projections of bio-
mass and yield,

Age 1987 stock Mean weight Partial

{yr) size (000) (kg) recruitment
5 217,000 0.192 0.010
] 181,000 0.277 0.041
7 111,518 0.362 0.116
8 82,988 0.428 0.233
9 81,425 0.515 0.374
10 64,793 0.615 0.536
11 32,003 0.754 0.745
12 15,363 0.993 1.000
13 6,689 1.301 1.000
14 2,673 1,659 1.000
15 1,468 2.125 1.000
156 371 2.710 1.000
17 52 3.128 1.000
18 7 3.912 1.000
19 2 4,113 1.000

It should be noted that the catch projections represent Div. 3LN only and that a catch for
Div. 30, normglly equal to the recent average value (about 5,000 tons) is usually added to
give a projected catch for the whole stock (Fig. 15}). In Table 16, different levels of catch

a0

Al

.25 30 35 .40 A5 . .55 .60 .65 70
Fishing mortality

American plaice in Div. 3LN: projected yield in 1989 and age 9+ biomass at 1 January 1990,
for a range of fishing mertalities. T in 1988 = 0.26 (Fp_ 1).

9+ Biomass (000 tons)
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Table 16. American plaice in Div, 3LH: results of catch projections for different levels of F in 1987 and 1988,

Catch in 19881 Fishing mortality Catch of Fg 1 in  Age 9+ biomass at  Catch at Fgp? in Age 9+ biomass at

{008 t) in 1988 1989 (000 t) Jan 1, 1990 (000 t} 1989 (000 t) Jan 1, 1990 (000 t)
22.4° 0.26 26.6 151.3 55.2 125.1
28.0° 0.33 25.5 146.7 53,1 121.6
35.0° 0.43 24,3 141.0 50.5 117.2
46.8° 0.60 22.2 131,23 46.2 109.7

! Fpax not considered realistic for this steck at »3.0.
® To obtain catch levels for the stock, add 5,000 tons to represent the catch in Div, 30,
! Fy 1 catch from 1988 assessment,
* Fo.1 catch projected for 1988 from 1987 assessment,
: Interim catch level adopted for 1988.
Faz,

in 1988 are assumed and the catch is projected at Fy ; and at Fa7 in 1989. STACFIS nated
that these catch levels supported the assessment of the stock conducted in 1987. At that
time, STACFIS had expressed concern that the 1988 assessment may not confirm the results of
the 1987 assessment, and that the magnitude of the decline in population size from that esti-
mated in 1986 to that calculated in 1987 may reflect changes in availability rather than
abundance. However, the results from three Canadian surveys conducted in Div. 3L in 1987-88;
a Canadian survey in Div. 3NO in 1988; a USSR survey in Div. 3LNO in 1987 and an additional
year (1987) of commercial CPUE data from the Canadian fleet are now available since the last
assessment.  All have Tndicated the abundance to be similar to that estimated from previous
results, and support the view of the stock size proposed in 1987, i.e. that it is consider-
ably smaller than it was several vears ago (Fig. 16).
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Fig. 16. American plaice in Div. 3LN: trends in age 9+ biomass {at the beginning of year) in year t
and recruits at age 5(year t+5).

STACFIS agaln noted that Canadian research-vesse! surveys in Div. 3LNO indicated relatively
stable population sizes in 1985-88, which were about 50% below the 1977?82 average,
Research-vessel survey data were not used for calibration of cohort analysis in 1985 and

Population at age 5 (million} in year t+5
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1986, because no survey was conducted dyring 1983 and a survey of only limited coverage was
conducted in 1984,  However, use of the research-vessel series in thié assessment and in the
1987 assessment indicated a level of fishing mortal ity similar to that indicated by the
commercial catch rates.

STACFIS therefore concluded that the present assessment does confirm the results of the 1987
assessment, and advises that the Fg 1 catches for Div. 3LNO in 1988 and 1989 are 28,000 and
32,000 tons respectively. STACFIS also emphasized that the advised total catch applies to
the entire stock. With no control over the catch by non-member countries and countries
fishing without allocations in ‘the Regulatory Area, this fishery will continue to be
difficult to manage. This is of particular concern, given the observation that a very high
propartion of young American plaice is found in the Regulatory Area. These younger fish are
thus particularly susceptible to such uncontrolled fisheries.

Research recommendations

STACFIS recommends that appropriate data for American plaice in Div. 30 be examined with the
goal of incorporating this portion of the stock into the agsgessment, along with the portion
in Div, 3LN on which the assessments are currently bhased.

11, Witch Flounder in Divisions 3N and 30 (SCR Doc. 88/68)

a)

b)

Introduction

Reported catches of witch flounder in the last 15 years, prior to 1985, 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 increased effort was concentrated mainly in the
Regulatory Area of Div. 3NM. Other non-member countries such as the USA, Korea, the Cayman
Islands, and Panama also contributed to increased catches. In 1987, the catch was 7,600
tons and was taken mainly by Canada, EEC and the USSR. Most of the USSR catch in 1987 was
taken in Div. 30 unlike most years when catches from Div. 3N were greater, With reduced
catch rates for flatfish generally outside the Canadian 200-mile lTimit, some countries have
diverted effort towards other species such as redfish, and this may explain some of the re-
duction in catch in 1987 compared to 1985 and 1986. Recent catches and TACs (000 tons) are
as follows:

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

TAC 10 7 7 5 5 5 5 5 5 3 5
Catch 3 3 2 2 4 4 - 3 9 9! gt

1 Provisional data.

Input data

i) Commercial fishery data

Catch and effort statistics for Canada (N) from 1972-87 were available from the fishery
conducted in Div. 30, Canadian catch rates declined from a high of 0.72 tons/hr in
1372 to a low of 0.19 tons/hr in 1979; it is recognized that for some years the propor-
tion of main species catch on which the figures are based is very low and the precision
of such data as indices of stock size are questionable. The catch rates have declined
somewhat over the 1985-87 period, however, they are still considerably above those
levels experienced during the late 1970's. These catch rates are most likely
reflective of only the component of the resource which occupies the scuthwest slope of
the Grand Bank in Div. 30.

Catch-at-age data from the Canadian fishery in Div. 30 continued to indicate stable age
compesition since about 1983.

ii} Research vessel surveys

Research vessel surveys have been carried out in Div. 3NO since the early 1970's, byt
they were only conducted in depths less than 200 fathoms. Therefore, important depth
zores for witch flounder were not surveyed. As a result, STACFIS could not evaluate
the usefulness of data from these surveys as indices of abundance for witch flounder in
this area.
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¢) Catch projections

Considering the commercial fishery data, STACFIS concluded that although the witch flounder
stack component in Div. 30 may have declined slightly from 1985 to 1987, it remains higher
than the levels observed from 1977 to 1984, However, due to lack of data, $TACFIS could not
advise on the status of the witch flounder stock component in Div. 3N. With the information
available, STACFIS was not able to advise a change in the TAC for 1989 from the 5,000-ton
level presently in effect.

STACFIS reiterates its concern about the increasing'catch levels in recent vyears, par-
ticularly in Div. 3N, and considers that the stock would unlikely sustain such catch levels
without a decline in stock abundance.

d) Future research
STACFIS vreiterates its recommendation that countries fishing the witch flounder stock in
Div. N0 should ecollect catch and effort information as well as length and age date and
prezent them to NAFO to allow for a better evaluation of the status of this resource.

12. Yellowtail Flounder in Divisions 3L, 3N and 30 (SCR Doc. 88/38; $CS Doc. 88/14, 15)

a) Introduction

Nominal catches increased rapidly from a few hundred tons in 1963-64 to a high of about
39,000 tons in 1972. Vessels from Canada and the USSR took almost all of the catch, up to
and including 1975, with only Canada taking significant catches in 1976~81. After 1981
several other countries entered the fishery, notably South Korea, Spain, Portugal, Panama,
USA and the Cayman Islands. In 1986 an estimated 16,581 tons were caught by non-Canadian
vessels (54% of total catch of 30,736 tons). In 1987 catches by Canada dropped by 741 tons
(5%) to 13,414 tons while catches by other countries fishing outside the Canadian 200-mile
limit dropped.by 13,614 tons (82%) to 2,967 tons from 1986. 'n 1987, no catch was reported
by or estimated for Portugal, Panama, and Cayman Islands, countries which took over 11,000
tons in 1986. This change was attributed te a switch 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 thel986 catch. :

STACFIS noted that catch statistics for this stock are not adequate and that for some non-
member nations, substantial catches in Some recent years have been included in the
assessments, based on estimates of catch and effort from Canadian surveillance authorities.
For example, in 1986 about 8,000 tons of the total of 29,000 tons came from the surveillance
estimates. STACFIS also noted that there was very little information on discarding for this
stock and that reported catches continue to reflect landings, rather than actual removals,
for which there are no complete estimates. Recent TACs and catches (000 tons) are as

follows:
1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
TAC 15 18 18 21 23 19 17 15 15 15 15
catch 15 18 12 15 12 9 17* 291 312 162

! ‘Includes approximately 60% of the "flounder non-specified" catch reported to
NAFO by South Korea. .

2 Provisional data.

b) Input data

i) Commercial fishery

Catch -rates of yellowtail flounder by Canada {N} otter trawlers (tonnage classes 4 and
5) declined from about 0.6 tons/hr in the early 1970's to 0.33 tons/hr  in 1976, in-
creased steadily to 0.64 tons/hr in 1980, then remained at a level between 0.52 and
0.62 tons/hr from 1981-85. The values for 1986 and 1987 are 0.46 tons/hr, down by
about 17% from the average catch rate in 1983-86. {t should be noted that no catch
rate data are available for vessels from nations fishing in the Regulatory Area in Div,
3N, and Iin recent years Canadian vessels have rarely entered this area to fish for
yellowtail flounder. Therefore, the Canadian CPUE series does not reflect the true
magnitude of changes iin total stock abundance, and is likely to be an overestimate of
total CPUE in 1987, given the anecdotal information that many mations ceased fishing
yellowtail flounder in 1987 because of poor catch rates. This information would appear
to be substantiated by the magnitude of the decline in catch from 1986 to 1987,
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Age compositions and average weight-at-age data were available from the Canadian and
UsA fisheries in 1987. Age-length keys from the Capadian survey in 1987 in Div. 3N
were used to calculate the age composition of the USA catch (1,534 tons) as no otoliths
were available from this fishery and there were some fish in the length frequencies
smaller than those found in the Canadian commercial age-length keys. Length com=
positions from the Spanish catch in 1987 {1,183 tons) were similar to those of the
Canadian and USA catches so the numbers-at-age from the catch by Canada and USA (14,948
tons) were adjusted to the total catch in 1987 (16,381 tons). The numbers-at-age for
Spain in 1987 will be calculated and incorporated into the total catch-at-age for the
next assessment of this stock. In the 1987 age composition, ages 7 and 8 comprised
about 70% of the catch, both in numbers and weight. The strong 1979 year-class com-
prised about 30% of the catch numbers, which is the second highest percentage at age 8
in the 20-year series of catch-at-age, ~However, this percentage could also reflect the
relative weakness of the 1981 and 1982 year-classes, which at 25% of the catch numbers
in 1987, represented the lowest percentage of ages 5 and 6 in the time series, and com-
pares to an average of 48% for ages 5-6 from this 20-year series.

Following the recommendation of STACFIS in 1987, available sampling from countries
other than Canada was used to recalculate catch-at-age and average weights-at-age for
1985 and 1986. For 1985, length frequency data were available from both the Spanish
and USA catches. For both years, age-length keys from Canadian research vessel surveys
conducted in the spring were used to calculate age compositions. Also in both vyears
the calculated age composition for the sampled part of the non-Canadian portion of the
catch was adjusted up to the total non-Canadian catch. The resulting changes were not
substantial for 1985, but resulted in a shift of the 1986 age composition toward
younger fish, e.g. in the recalculated 1986 numbers-at-age, 31% of the catch comprised
of ages 5 and 6, compared to 18% in the original values.

Following the recalculation of average weights-at-age for 1985 and 1986 to include the
additional sampling information, the average weights-at-age for 1982-87 were recalcu-
lated to correct for a minor error in the average lenaths used to derive these values.
The resulting changes were not substantial and had little effect on the sum of products
used as a comparison with the annual catches,

Research vessel surveys

Stratified-random groundfish surveys. Surveys have been carried out by Canadian re-
search vessels In Div. 3ILNO each year from 1971-82 and 1984-88. The surveys from 1985-
88 are comparable in terms of coverage and vessel/gear used. Estimates of biomass of
yellowtail flounder from these surveys have decreased in recent vyears, from about
94,000 tons in 1985-86 to 82,000 tons in 1987 and 53,000 tons in 1988. Most of this
decline occurred in Div. 3N, where the biomass estimate in 1985-86 was about 60,000
tons, compared to 50,000 tons in 1987 and 34,000 tons in 198B. In strata 360 and 376
{Fig. 17), which encompass virtually all the yvellowtail flounder habitats in the
Regulatory Area, the biomass has declined steadily from about 32,000 tons in 1984 to
1,000 tons in 1988, a decrease of 97%. In the remaining strata in Div. 3N, the biomass
decl ined by 54% over the same period. In 1984-85, the biomass in strata 380 and 376
comprised about 33% of the total in Div. 3N, declining to about 20% in 1986-87, and in
1988, was estimated to be only 3% of the total inm Div. 3N.

To allow comparison of survey results from years with different areal coverage, a
multiplicative model was used to provide estimates of abundance for strata not surveyed
in some years. The regression used in the model explained 78% of the wvariation in
abundance estimates using year and stratum effects. The total abundance has decreased
substantially in recent years after a period of relative stability from 1975-84, with
the values from 1985-88 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. The abundance in 1988 is 41% lower
than In 1987 and is less than one-half of the previous low estimate from 1971-85. To
calculate abundance-at-age, the total abundance estimates from the multiplicative model
were broken down using the age compositions from catches in selected strata in Div.
JLN. These strata were the ones used previously to give an index of abundance for this
stock, and the age compositions from these strata were in agreement with those from all
strata in comparisons using 2 recent years. The relatively strong 1978 and 1979 year-
classes have wvirtually passed through the population and the three . subsequent vyear-
classes appear to be weak. In fact, the 1981-83 year-classes, which should contribute
significantly to the fishery in 1988-90, are among the worst in the time series, based
primarily on the 1988 and 1987 surveys and to a lesser extent on the 1986 survey. In
1987 and 1988, age 8 was predominant in the survey catches, compared to age 6 or 7 in
all preceeding years except 1981.  These results are not surprising for 1987, as the
1579 vyear-class was quite large, however for 1988, the results suggest the relative
weakness of the 1981-83 year-classes, rather than indicating that the 1980 vear-class
is strong, which it does not appear to be. The following table, which shows the ranks
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Fig. 17. Yellowtail feounder in Div. 3LNC: strata in the Regulatory Area.

of the estimates of the 1981-83 year-classes at ages 5, 6 and 7 (1986-88 surveys),
indicates that the 1988 estimates for all three year-classes are the worst in the 17-
year series:

Year-class  Age 5 Age 6 Age 7
1981 14 16 17
1982 16 17 -
1983 17 - -

The estimate of age 7+ abundance in 1988 is about 62% of the average from 1985-87, and
is higher than only the value calculated for 197k.

To estimate the effects of diel variability on survey results for yellowtail flounder,
a preliminary analysis with a multiplicative model was conducted, wusing year, stratum,
and day/night effects. Despite some difficulties interpreting residual patterns, the
model indicated a significant diel effect, agreeing with previous analyses which have
shown that significantly higher catches of yellowtail flounder are taken in the night.
The vyears' trends in abundance calculated from this analysis were also in agreement
with those frem the model described previously. However, further analysis will be re-
quired before these results can be used as an index of abundance for this stock.

Stratified-random groundfish surveys. Results from the USSR surveys conducted in Div.
3N0 are in general agreement with those from the Canadian surveys, showing a sharp
decline in the biomass and abundance of yellowtail flounder from 1984-87.  The 1987
value for abundance was 28% lower than 1986, and 67% lower than 1985. As was the case
in the Canadian surveys, the catches comprised mainly of larger fish.

Juvenile yellowtail flounder surveys. From 1985-87, annual stratified-random surveys of
NAFO Div. 3LNO have been conducted using a Yankee 41 (80/104) shrimp trawl to determipe
indices of abundance of vellowtall flounder, particularly those aged 1-4 years,
STACF15 noted that the survey design is such that independent estimates of abundance
and biomass can be derived from fishing sets conducted during the day and during the
night. -
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Independent day and night estimates of abundance of yellowtail flounder from the 1987
survey revealed that catches were nine times higher for night catches than day catches,
and that biomass estimates were four times higher at night. The 1986 survey also
showed similar large differences between day and night catches. Overall abundance
estimates from selected strata {352, 360, 361, 375 and 376) in 1987 increased by 27%
from 1986 due to increased catches of juveniles (1-4 years), but there was an overall
reduction in biomass by 33% from 1986 due to a decrease in the adult populaticn,

Age composition showed a 32% increase from 1986 to 1987 in catches of juveniles aged I-
L years of age. The estimates of the 1981 and 1982 year-classes (ages 5 and 6) were
very low in the 1987 survey, which agreed with the 1986 survey. Also in 1987, the
estimates of the 1983-85 year-classes (2-4 years) were high compared ta other vyear-

classes in that survey, however, the shortness of the time series (3 vears) makes it
difficuit to evaluate the strength of these year-classes relative to year-classes at
the same age in previous surveys, The 1979 and 1980 year-classes dominated the adult

population but showed a noticeable decrease from the level seen in the 1986 survey.

The largest catches of juvenile yellowtail flounder were distributed on the Tail of the
Bank, predominantly in stratum 360 and to the lesser extent in stratum 376. These
strata are Jlocated almost entirely in the Regulatory Area. Further survey work
directed at the distribution of juvenile and adult is planned for 1988 and subsequent
years.

Assessment resylts

In 198k (NAFO $ci. Coun. Rep., 198k, page 54) STACFIS *'considered that the cohort analysis
was not reliable because of very high fishing mortalities (1.0 to 3.0), which were evident
for ages 7-10 in many years, and the lack of correlation between calculated exploitable bio-
mass and commercial and research vessel abundance indices'. In 1985 {NAFO Sci. Coun. Rep.,
1985, page 70) "STACFIS again noted the continuing pattera of very high fishing mortality
values (>1.00) which were evident for age groups 7-10 for many years ...STACFIS concluded
that the analysis was not reliable enough to form the basis of catch projections, but the
cohort analysis was useful for indicating trends in population size',

STACFIS noted that the occurrence of very high levels of mortality at the older ages has
stil]l not been resclved for this stock. For this reason among others, cohort analysis was
again not used to form the basis of catch projections.

Catch projections

STACFIS noted that the strong 1978 and 1979 year-classes have essentially passed through the
population and are not expected to contribute substantially to the fishery in 1988 or
thereafter.  The 1980 year-class is not as large and the 1981 and 1982 year-classes, as in-
dicated by both the Canadian spring surveys and the juvenile flatfish surveys, appear to be
extremely weak, The average abundance at ages 5-7, as measured by the Ganadian surveys in
1987 and 1988, is about 30% of the average abundance at these ages from 1973-86. STACFIS
concluded that these low estimates in 1987 and 1988 were reasonable for the following
reasons:

i) The 1981 and 1982 year-classes have not shown up as anything other than very weak in
all the Canadian groundfish and juvenile surveys.

i1) There were very high catches documented in 1985 and 1986 (about 30,000 tons each year),
much of which came frem the Regulatory Area in Div. 3N, an area where small yellowtail
flounder are found in relatively high numbers. Therefore, these year-classes have been
subjected to higher than normal levels of fishing mortality, which would further reduce
their numbers.

iii) The USSR surveys have shown a consistent decline in abundance as the 1978 and 1979
year-classes moved through the population, indicating continued poor recruitment.

This stock has shown clear reaction to changes in fishing pressure, having been depressed in
the 1370's and recovering subsequent to 1976. The stock is now declining again, com-
mensurate with the documented high catches by both NAFO member and non-member countries.

STACFIS reiterates its concern that it may be possible to reduce this stock to very low
levels, perhaps even to the level of the early 1960's when catches from this stock were
negligible. Given the recent trends in all the abundance indices and the population size
estimated from the Canadian surveys in 1987 and 1988, STACFIS notes that the prospects for
the 1989 and 1990 fisheries, which should be comprised mainly of the 1981-83 year-classes,
are very poor, Considering the magnitude of the decline in the stock size and the very low
levels of incoming recruitment, STACFIS advises that the total catch in 1989 should not
exceed 5,000 tons.
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STACFIS noted that this represents a substantial change in advice from the 1987 assessment,
buF poiﬁted out that several new pieces of information were very influential in formulating
this advice. Amcng these were age-by-age abundance estimates from Canadian spring surveys
in 1987 and 1988, data on abundance and distribution of yellowtail flounder from a juvenile
flatfish survey in 1987, abundance and biomass estimates from a USSR groundfish survey in
1987 and CPUE information from the Canadian offshore flest in 1987.

STACFIS also emphasized that the advised total 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 Arca have each approached the recommended TAC. With no control
over the catch by non-member countries, this fishery will <contipue to be virtually
impossible tc manage. This is of particular concern, given the cbservatiaon that a high pro-
portion of young yellowtail flounder is found In the Regulatory Area. These younger fish
are thus particularly susceptible to such uncontrolled fisheries.

13. Greenland Halibut in Subareas 0 and 1 (SCR Doc. B7/81; 88/12, 13, 14, 31, 32, 34, 41; SCS Doc.

88/13, t5, 16)

a)

b)

Introduction

Catches have been rather stable in the period 1980-87 with an average catch of 9,000 tons.
Most of the catch has been taken by Greenland (90% in 1987). The Greenland fishery s
carried out mainly as an inshore gillnet and long-line fishery, with 88% of total catch in
1988 taken in Div. 1A, A joint-venture offshore fishery between Greenland and Japan carried
out by Japanese vessels amounted to 900 tons of total catch in 1987. Recent TACs and
catches (000 tons) are as follows:

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

TAC 20 25 25 25 25 25 25 25 25 25 25
Catch 12 19 8 10 9 9 7 10 9 101

! provisional data.

Input data

i) Commercial fishery data (SCR Doc. 87/81; 88/14)

Information on the commarcial fishery in Div. 1D and 1A shows that only fish above 50
cm are exploited. Long-1ine catches generally consist of somewhat longer fish than
those in gillnet catches. Data from the commercial fishery in Div. 1A and 10 show that
condition factor is highest in Div. 1A.

ii) Research data (SCR Doc. B7/81; 88/12, 13, 14, 31, 32, 34, 41)

Trawl surveys. A stratified-random bottom traw! survey was carried out jJointly by
Japan and Greenland in Subarea 1 during July and August 1987, covering depths down to
1,000 m. On the basis of a stratification scheme, the bicmass was estimated to be
58,400 tons for the offshore part of Subarea 1 south of 70°N,  The abundance was
highest in Div. 1BCD in depths exceeding 600 m. The committee considered the biomass
estimate as conservative as it is known that a considerable amount of the stock is
found in water depths exceeding 1,000 m. 8iological samples from the survey indicate
that females begin to mature at ¢ cm and males at hD cm,

A stratified-random bottom trawl survey was conducted by USSR in Div. OB and Div. 1BCD
in autumn of 1987, covering the depth range 300-1,25C m, The 1987 survey was carried
out using the stratification charts already in use by Canada. In Div. 1BCD the biomass
was estimated to be 55,644 tons, of which 37,000 tons were estimated at depths less
than 1,000 m. This is of the same magnitude as what was found in the Japanese survey

{58,400 tons). These estimates are considerably below the estimates given from the
1986 Canadian survey in Subareas 0+1. The biomass estimated for 1987 for Div. 0B at
36,750 tons (17% of the 1986 estimate) is the lowest for the entire survey period. In

view of the limited offshore fishery for Greenland halibut in Subareas 0 and 1, its
seems unlikely that the decline of the biomass estimates reflects a stock declipe
caused by the fishery. It is suggested that changes in hydrographic conditions may
have caused changes in the distribution of Greentand halibut.

The Committee noted that the extremity of the biomass estimate might be due to the re-
latively low coverage of the deeper strata in comparison to previous years.
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Other research results. Length-weight relationship is given on the basis of samples
from inshore areas of Div. 1F in 1988, Div. 1D in 1987 and Div. 1A in 1985-87.

Recordings of maturity stages in inshore areas of Div. 1A in March 1987-88 showed a
considerable part of the larger females in spent condition, while females in ripe or
running condition were rarely cbserved. Concurrent observations of running males may
indicate that some spawning takes place in nearby areas.

Research shrimp trawlings conducted since 1968, showed considerable by-catches,
especially in Div. 1AB,

Relationships between the flard stock component and the tota! stock complex in Subareas

0 and 1, In its request for advice this year, Denmark lon behalf of Greenland)
requested that the implications on tocal fisheries (in Subarea 1) on the Tocal stock
components as well as on the total stock complex (Subareas 0+1) should be given. SCR
Doc. 87/81 summarizes studies on Greenland halibut in Subarea 1.

it 1s well known that abundance of young Greenland halibut is very high on the hanks
north of Div. 1C, which are considered as nursery grounds.

Length distributions from West Greenland fjords, banks and from the continental slope,
indicates a stepwise migration towards the fjords and down the continental slope.
YTagging studies carried out in the West Greenland fjords suggest little movement of
Greenland halibut. As data on maturity indicate that some proportion of the larger
fish participate in spawning in the area, 1t is possible that the local stocks in the
West Greenland fjords is partly separated from the stock complex in the Davis Strait.
However, good data on maturity and spawning behaviour are scarce and, therefore, the
Committee recommends that further investigations on maturity of Greenland halibut

should be carvried out.

Catch projections

With the continued lack of adequate data to perform an analytical assessment of this stock,
STACFIS has no basis to advise a change from the present TAC level of 25,000 tons.

14, Greenland Halibut in Subarea 2 and Divisions 3K and 3L (SCR Doc., 88/40, 41, 69; SCS Doc. 88/15)

a)

b)

Introduction

Greenland halibut catches in the Labrador-eastern Newfoundland area have averaged between
25,000-30,000 tons annually from 1970-76 with the 1978 catch of 39,000 tons being the
highest since the beginning of the fishery in the early 1960's. Catches had been declining
since 1983 reaching a low of about 16,000 tons in 1986, the lowest annual catch since the
mid-1960's. The 1987 catch of nearly 28,000 tons, on the other hand, was near the upper
1imit of the long-term average catch. In recent years most of the catch has been taken by
Canada, particularly by nearshore glllnet fishermen along the coasts of southern Labrador
and eastern Newfoundland. Other countries such as Poland, USSR, German Democratic Republic
and Japan also participate in this fishery on a regular basis, More recently the EEC (par-
ticularly Portugal) has become active in this fishery while fishing in the portion of Div.
3L in the Regulatory ‘Area. Recent TACs and catches (000 tons) are as follows:

1978 1979 1980 1981 1582 1983 1984 1985 1986 1987 1988

Tac? 30 30 35 55 55 55 55 75 100 100 100
Catch 39 34 33 31 26 28 25 19 15*% 282

TAC for Div. 2J43KL only during 1977-84.
Provisional data.

Input data

i)  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 is difficult to obtain catch and effort statis-
tics which are accurately representative of total stock size. Data that are available
[mainly Canada (N}], however, c¢an be helpful as indicators of distribution and abun-
dance in localized areas. The only directed catch-effort data available far rvecept
yéars was from Div. 2J during the summer. The catch rate declined steadily from 1,51
tons/hr in 1984 to 0.56 tons/hr in 1986 then increased to 0.82 tons/hr in 1987. This
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level ¢ higher than that cbserved for 1982 (0.61 tons/hr} but still below the levels
of 1983-84,

The age composition of the commercial fishery is mainly comprised of age groups 6-8
inclusive, and these age groups accounted for approximately 80% of the commercial catch
during 1985-87. In 1987, 41% of the catch numbers was comprised of the 1980 year-class
while the 1979 year-class accounted for 33% of the catch numbers.

Considering that " the highest proportion of the commercial catch (s taken by gillpet
fishermen in the southern range of the stock, the exploitation of these few very young
age groups will Tikely be maintained. Furthermore, it can be expected that this

fishery, which exploits such few age-groups, will be highly sensitive to fluctuations
in individual year-class strengths.

ii) Research vessel surveys

Data from groundfish surveys. Trends in biomass from post-stratified USSR surveys in
Div. 2GH indicated an increasing trend from 1979 to the 1982-83 period with a
systematic decreasing trend since that time. A stratified-random survey by the USSR in
these divisions in 1987 gave estimates of biomass of 17,000 tons and 4,000 tons in Div.
2G and 2H respectively although there was less than 20% coverage in Div. 2ZH. Estimates
of biomass from post-stratified Canadian surveys ir Div. 2GH during 1978, 1979 and 1981
were between 76,000-122,000 tons despite the fact that much of the deep water (»500 m)
was hot surveyed. A stratified-random survey by Canada in 1987 provided an estimate of
39,000 tons although strata <200 m were not surveyed in Div. 2G. Nevertheless, for
strata commen across years, a declining trend was still observed, Estimates of biomass
from stratified-random surveys by Canada in Div. 2J showed a declining trend since
about 1982 with the 1987 biomass estimate of 51,000 tons being the Towest in the time
series which extends back to 1977. In Div, 3K there was a clear increasing trend in
biomass from 1979 to 1984. Biomass has declined since that time, however, the trend is
less clear. It js interesting to note that since 1984, abundance has increased. This
may be the result of recruitment to the stock, emigration of larger fish out of the
survey area or some combination of the two. The 1987 biomass estimate for Div. 3K was
76,000 tons. Similar trends in biomass occurred in USSR surveys in Div. 3K, although
the actual estimates differed from those of the Canadian surveys. There was no
apparent trend in biomass estimates in Div. 3L with estimates of about 10,000 tons over

the last three years. The overall estimate of biomass in Subarea 2 and Div. 3KL in
1987 was 176,000 tons. This is 20,000 tons less than the 1986 estimate for Oiv. 2J43KL
only,

Catch-at-age data from the 1987 Canadian Survey in Div. 2GH indicated that the 1985
yvear-class may be relatively strong particularly as indicated in the Div. 2H data.
This conclusion was based on the fact that age 2 comprised the mode of the age
structure although it is poorly selected by the fishing gear. The dominant age class
in the 1987 survey in Div. 2J, 3K and 3L on the other hand, is age 3 which represents
the 1984 year-class and is more abundant than any other year-class at age 3 in the time
series. These differences may be the result of age-class distribution patterns in a
north to south direction.

Data from shrimp surveys. Indices of year-class strengths at age 1 from shrimp surveys
in Div. 2H and 2J were calculated from 1979-87, Data from both divisions agree in pre-
dicting the 1985 year-class to be the strongest in the series. There is also good
agreement between divisions on the strength of the 19B4 year-class (which also appears
stronger than average), the 1978 year-class (which is about average} and the 1982 and
1983 vear-classes (which appear relatively weak). Division 2H data did not predict the
1979 and 1980 year-classes to be stronger than average whereas the surveys inp Div. 2J

did predict them to be stronger than average. 1t was noted that with respect to the
1979 year-class and to some degree the 1980 year-class, the predictions of the Div, 2J
data were more supportive of what eventually occurred in the commercial fishery. it

was further reported that the 1985 vyear-class at age 2 was also domimant in the 1387
survey and is in agreement with the findings of the groundfish survey in Div. 2H.

Estimation of parameters and assessment results

Due to the lack of suitable calibration procedures for VPA, estimation of fully-recruited
fishing mortality could not be determined. Considering recent catch levels and minimum
survey biomass estimates, however, STACFIS felt that overzl] fishing mortality is likely to
be low.

Catch projections

STACFIS expressed concern regarding the declining trends in biomass for most divisions.
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However, it was difficult to evaluate the cause of the apparent declines particularly for
areas where little fishing occurs. STACFIS, therefore, was not convinced that such declines
were true reflections of changes in stock bicmass. Considering the available data, par-
ticularly the imminent strong recruitment, STACFIS advises the TAC of 100,000 tons in effect
for 1988 be continued for 1989. STACFIS reiterated that with the present fishing pattern
mainly in shallower depths (<500 m) and in the more southerly divisions (particularly in
biv. 2J, 3K and 3L), a caich of 100,000 tons is unlikely to be achieved. Because older fish
(age 10+) are more abundant in depths greater than 700 m on the continental slope and in the
more northerly areas (Div. 2G and 2H), part of the advised TAC may be fished there.

15. Roundnose Grenadier in Subareas 0 and 1 {SCR Doc. 88/26, 31; SCS Doc. 88/15, 16)

a})  Introduction

A total catch of 64 tons has been reported to date for 1988, compared with 81 tons reported
for 1987. Catches since 197B continue to be restricted to by-catches in the Greenland
halibut fishery. Recent catches and TACs (000 tons) are as follows:

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

TAC 8 8 8 8 8 8 8 8 8 8 8
Catch 3 6 7 2 + + + + + +

b) lnput data

i) Commercial fishery data

There has been no directed fishery for roundnose grenadier in these subareas since
1978.  Therefore, no update of the catch/effort analysis which had been presented
previously (NAFQ Sci. Coun. Rep., 1985, page 72) was possible.

ii) Research data

The results of a research survey to Subarea 1 by Japan and Greenland in 1987 were pre-
sented. The total estimated trawlable biomass was determined to be about 44,000 tons,
only about 50% of the estimate from the 1986 Canadian survey in Subareas 0+1. The
Canadian survey found only about 9% of the total estimated biomass in Subarea 0. It
was noted that, whereas the Canadian survey covered depths down to 1,250 m, the 1987
survey only covered depths to 1,000 m although the biomass estimated between 1,000 and
1,250 m from the Canadian survey does not account for the magnitude of the difference
between estimates.

‘USSR research data for Subarea 0 {SCS Doc. 88/15) indicated that, as in 1986, fish aged
7-9 predominated in the area. No aged data were available from Subarea 1, but the mean
length of roundnose grenadier from hoth Subareas was between 50 and 55 ca.

c)  Catch projections

STACF1S noted the continuing lack of commercial data for this stock due to continued Ffow
catches. While it was observed previously (NAFO $ci. Coun. Rep., 1987, page 71) that the
present TAC of 8,000 tons represented an exploitation level of <10% of the biomass estimated
from a 1986 Canadian survey, it is almost 20% based on the biomass estimate from the 1987
Japanese survey, Given these considerations, STACFIS advises that the 1989 TAC remain at
the 1988 level of 8,000 tons,

16. Roundnose Grenadier in Subareas 2 and 3 (SCR Doc. BB/26; SCS Doc. 88/12, 15, 16)

a) Introduction

The 1987 cateh of 8,200 tons was up about 800 tons from the reported catch in 1986 but was
only about 74% of the TAC. The increase was due to increased catches by Partugal which re-
ported Yandings of 1,000 tons. Nominal catches remain low compared to those prior to 1979.
Catches and TACs (000 tons) for the recent period are as fol lows:

1978 1979 1980 1981 1982 1983 1984 1585 1986 1987 1988

TAC a5 15 30 . 21 27 11 11 il 11 11 11
Catch 21 8 2 7 4 4 b 5 71 8!

! Provisional data.
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b)

d}

Wolffish in Subarea 1 {SCR Doc. 88/31; 5CS Doc. 88/16)

a)

Input data *a

i)  Commercial fishery data

Catch and effort data were available from ICNAF/NAFO Statistical Bulletins for the
1967-86 period. In addition, data were available for 1978-87 from the Canadian
Observer Program. The two data sets were analysed separately using a multiplicative.
model to derive two estimates of standardized catch rate and effort. Both series
indicate relative stability in catch rates in the 1980's, The series derived using
ICNAF/NAFO statistics suggests two periods of stability: 1967-76 and 1979-86 with a
slight decline in the period between thess two.

It has been noted previously that the level of by-catch of Greenland halibut allowed in
the roundnose grenadier fishery (10%) has been restrictive and catch rates in recent
years may reflect this restriction rather than stock status. In 1986 and 1987 the
German [emocratic Republic fleet has been allowed to fish with a 30% by-catch
limitation in depths >800 m. The Canadian Observer data for these two vyears were
examined and the catch rates of the German Democratic Republic fleet compared with
those of the Soviet fleet. In 1986, catch rates by the German Democratic Republic
fleet were somewhat higher than that of the Soviet fleet, but in 1987 catch rates by
the USSR fleet were higher than expected when compared with those of the German
Democratic Republic.

ii] Research data
The results of research surveys in Subarea 2 and Div. 3K by the USSR were presented.

Fish aged 2 to 18 were taken in the catches. Smaller fish were found in Biv. 3K (modal
ages 6-9) than in Subarea Z (modal ages 8-10).

Length frequencies availab[e from commercial catches by Portugal indicate smaller fish
caught in Div. 3L (modal anal fin length 17 and 23-24 cm) than in Oiv. 3N (modal anal
fin length about 23 cm),

Estimation of parameters

There were insufficient data available at present to carry cut any analytical assessment of
this stock. Examination of the relationships between standardized CPUE and standardized
effart, indicated that the relationships were either not significant or were significant
with positive slopes. Thus, general production analysis was not possible.

Catch projections

As noted above, the low catches relative to the TACs in recent years may, in part, be due to
the by-cateh limitations on Greenland halibut {10%). Catches have increased slightly from
1984  to 1987, although it was noted that catch rates have not increased during this period
but instead remained relatively stable, Preliminary comparisons of catch rates of the Soviet
and German Demccratic Republic fleets in 1986 and 1987 (when the German Democratic Republic
fieet fished in depths »B00 m with the by=catch limit increased to 30%), however, did not
reveal any differences in catch rates between the two fleets that would support this theory.
It was noted that this changed fishery is being continued in 1988 and STACFIS recommends that
the date be exomined in more detail in order to address the issue of low cateh rates in
relation to the by-catch limitations.in the Greenland halibut fishery.

. As the data available were insufficient to determine if catch rates in recent years are a

reflection -of stock status or only a result of the by-catch restrictions, STACFIS has no
basis to advise a change in the TAC for 1989 from the present level of 11,000 tons, but
notes however, that this may be a conservative level. '

in 1987, STACFIS recommended (NAFO Sci. Coun. Rep., 1987, page 72) "that those nations
prosecuting this fishery examine their databases for commercial catch data and, if possible,

prepare updated YPAs for this stock'. It was reported that commercial frequencies have not
been colliected by the USSR in recent years. Commercial freguencies are available from the
Canadian Observer Program and these will be ready for presentation to STACFIS in 1989. 1t

was noted, however, that Canadian scientists do not, at present, age roundnose grenadier and
therefore age structured analyses of these data will not be possible.

[ntroduction

The nominal catch in West Greenland waters includes two species: Atlantic wolffish
{Anarhichze Twpus) and spotred wolffish {4, minor). Since 1957, the combined catch of both
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spacies has been in the range of 1,000-6,000 tons. Recent catches (000 tons) are as
follows:

1980 1981 1982 1983 1984 1985 1986 1987

Catch 5 4 4 3 2 2 2t 2!

Provigional data.

b}  Input data

Estimates of biomass of the two species were available from a Japanese survey in the area,

in 1987. The estimates (2,000 tons for 4. Zupus and 3,600 tons for A. minon), while higher
than reported catches in recent years, are in the same range as earlier catches,

¢) Catch projections

Until more biological data and separate catch statistics for the two species become avail-
able, it will not be possible to carry out any assessment. Therefore there is no basis for
a change in the previous advice i.e. a total catch in the range of 5,000-6,000 tons cor-
responding to the long-term average catch.

Capelin In Division 3L {SCR Doc. 88/09, 11, 18, 23, 24, 39}

a) Introduction

Nominal catches of capelin in this Division were less than 4,000 tons between 1970 and 1973,
then increased to 58,000 tons in 1974 and declined to 12,000 tons in 1979. Ne offshore
Fishing has occurred since 1978. Provisional statistics for 1987 indicate a total catch of
19,000 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 demand for roe capelin.
Recent TACs and catches {000 tons) are as follows:

1978 1979 1880 1981 1982 1983 1984 1985 1936 1987 1588

Advised TAC! 200 16 16 20 -2 60 38 60 130 283 90
TAC? 200 10 16 30 30 30 26 26 55 25 45
Catch 30 12 14 24 27 25 33 25 48° 19°

I For biv., 3L only in 1979-86.

z Management measures adopted by Fisheries Commission without STACFIS advice (NAFO
Sci. Coun., Rep., 1981, page 83).

¥ \Provisional data.

b) Input data

i} Commercial fishery

A logbook survey of the inshore capelin fishery in Div. 3L, designed to provide esti~-
mates 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
quantities actually landed and the quantities of discards from logbooks) show similar
patterns over the 6-year period with the exception of the final year. The catch rates
increased from 1981 to 1983, declined in 1984 and increased to 1586, In 1987, the

catch rates of traps increased but for purse seines there was a slight decline. As
previously noted (NAFO Sci. Coun. Rep., 1986, page 74) the 1985 catch-rate estimates
are probably biased upward because fishing patterns were different. in 1987, the

fishery was late in starting because of a labour dispute and was shorter than in other
years, because of lower market demand. The late start of the 1987 fishery may have
biassed upward the catch rates for traps because fishermen did not experience low
catches at the start of their fishing season as they had in previous vears.

1981 1982 1983 1984 1985 1986 1987

Trapnets (tons/day) 2.9 2.1 3.4 2.9 4.6 4.6 8.8
Purse seines (tons/day) 9.4 16.4 18.8 14,3 16.4 19.0 18.1




c)

Discarding {which includes dumping of dead capelin as well as releasing fish alive) of
capelin in 1987 was similar to 1986 for purse seipes but was substantially higher for
traps.

In 1987, ‘redfeed’ was the principal reason for discarding but low percentages of fe-
males and a predominance of small females were also important reasons in some areas.
The reported by-catch of cod in trapnets in 1987 was 0.4% of reported logbook landings
of capelin, approximately the same as the 1986 cod by-catch.

The 1983, 1984, 1982 and 1985 year-classes accounted for 73%, 18%, 5%, and 4% of the
comercial catch (by numbers) in the 1987 inshore fishery.

ii} Research data

Aerial surveys of capelin in Trinity and Conception Bay have been conducted in June and
July since 1982, Total surface area of schools, estimated from aerial photographs,
provided an index of abundance. The 1987 survey provided frequent coverage of the
survey tracks because of favourable weather. The total school surface area for 1387
was the highest in the series. The trend of abundance indices from the aerial surveys
correspended to the trend observed for inshore catch rates and projected biomass from
acoustic surveys.

The USSR conducted an experimental trawl-acoustic survey and an acoustic survey for
capelin in Subarea 3 during approximately the same time period in 1987. Results of the
acoustic survey in Div, 3KLO during 15 May-6 June 1987 provided a biomass estimate of
2,161,000 tons. The results of this survey could not be directly compared to the 1986
survey because an estimate for Div. 3L only was not provided. In the entire survey,
the 1985, 1984 and 1983 year-classes accounted for 42%, 29% and 28% of the estimates by
numbers respectively.

Using the trawl-acoustic method, the capeiin biomass estimated for Div. 3KLO was
2,300,000 tons compared to the estimate of 2,161,000 tons using the traditional
analysis of acoustic data.

An acoustic survey was conducted by Canada in Div. 3L during 13-31 May 1988. The total
biomass was estimated to be 4,551,000 tons compared to an estimate of 2,576,000 tons
from a similar survey in 1987, In the 1988 survey, the 1986 year-class accounted for
78% of the estimate by number and L4% by weight. The estimate for the 1986 year-class
in this survey was approximately the same as the estimate of the strong 1983 year-class
from a similar survey conducted in 1985,

A survey for O-group capelin was conducted by USSR in Div. 3KLNO during 19 November-7

December 1987. The results of this survey indicated that the 1987 year-class was
stronger than both the 1984 and 1986 year-classes {an estimate of the 1985 year-class is
not available) but was still weaker (37%) than the strong 1983 year=-class. It was

noted that the results of these surveys indicated that the 1986 year-class was about
one-fifth the strength of the 1983 year-class. This is in contrast to the resylts from
the Canadian acoustic surveys which indicate that the 1986 and 1983 year-classes were
about equal in abundance as two-year-olds. Concern was expressed about the method of
aggregating the O-group estimates to provide an index of abundance. It was noted that
the present method of analysis used a gross aggregation of the data and that other
analytical techniques might provide more precise indices of abundance.

Estimation of parameters

The strength of the 1985 year-class at age 2 was estimated to have been about 20% and 24% of
the strong 1983 year-class from USSR and Canadian acoustic surveys respectively, The 1986
year-class at age 2 was estimated to be about the same strength as the strong 1983 vyear-
class, as measured during Canadian acoustic surveys. The major contributor to the mature
population in Div. 3L during 1989 will be the 1985 and 1986 year-classes. While the 1985
year-class will be reduced in abundance due to natural mortality, spawning mortglity and
fishing mortality, the bulk of the 1986 year-class has not spawned nor has it been fished.
Because this year-class is strong, the spawning biomass in 1989 is expected to increase.

Spawning mortality and weight-at-age vectors and proportions mature were the same as used in
previous assessments (Table 17}. HNo estimates of spawning mortality at age 2 are available,
and for catch projections, the estimate of spawning mortality at age 2 is assumed to be the
sane as age 3, Estimates of year-class strength for immature and mature capelin were
derived from the 1988 Canadian survey.
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Table 17. Capelin in Div. 3L: parameters used
in projections of stock size.

Age Spawning Proportion Mean wt.

(yr) mortality mature® (g}
3 1.39 0.47 21.2
4 1.69 0.87 28.4
5 2.23 0.93 31.1
6 2.23 1.00 32.4

1 Used to calculate mature hiomass in 1989,

Catch projections

The results of the projections, using the estimates of year-class strength and parameters as
outlined above, together with M = 0,30 and a spawning date of % June, are given in Table 18,

Table 18. Capelin in Div. 3L: projections of stack
size for 1989.

Number of fish {millions)

Age June 1988 June
(yr} Mature Immature 1989
2 7,400 373,000 ] -

3 50,100 15,600 277,500

4 9,600 1,000 20,800

5 15,200 1,000 800

6 1,500 - 1,300
Biomass {tons) of mature fish 3,345,000

STACFIS continues to consider an exploitation rate of 10% of the mature biomass tec be appro-
priate for capelin, and accordingly advises a TAC of 335,000 tons for Div., 3L in 1989, which
corresponds to a 10% exploitation rate. The projected biomass for 1989 is approximately
three times that projected for 1986 even though the estimates of abundance for the vyear-
classes contributing most to those biomasses (the 1986 and 1983 year-classes) are approxi-
mately the same, This difference is due in part to the differences in the data available to
STACFIS and used in projections during the 1985 and 1988 meetings. During the 1985 meeting,
survey data were available only from 1984 surveys when the 1983 vear-class was detected as
one year-olds. The estimates of this year-class used in the projecticns were obvicusly tooc
low because this year-class was later reported to be in greater abundance as two vyear-olds
during 1985 surveys. 0On the other hand, during this meeting, -estimates of the 1986 year-
class were available from & Canadian acoustic survey completed just prior te the meeting.
The acoustic and trawling gear is prcbably more effective in sampling two year-olds than one
year-alds., Thus, the data now available to STACFIS should be mere accurate, |In addition,
projecting ahead one year using estimates of two year-olds (as has been done during 1986-88)
is likely to be more accurate than projecting ahead two years using estimates of one-year-
olds.

The higher projection for 1989 is also partly the result of detecting higher abundance of
age 3+ fish in the 1988 survey than in surveys during the early 1980's,

The estimates of abundance of the 1985 and 1986 vyear-classes were derived from acoustic
surveys and therefore exhibit large variances. The large variance in the acoustic estimates
resulted in part, from the variance arocund target strength values and, as previously noted
(NAFO Sci. Caun. Rep., 1986, page 75), the Canadian target strength vatues result in higher
estimates of year-class abundance than the target strength values used by USSR scientists.

19. Capelin In'Divisions 3N and 30 (SCR Doc. 88/18, 23, 24, 39)

a)

Introduction

Nominal catches in these divisions increased from about 750 tons in 1971 to 132,000 tens in
1975 and declined to 5,000 tons in 1978. During this period most of the catch was taken by
USSR midwater trawlers and Norwegian purse seiners. The fishery was closed during 1979-86.
The previsional catch in 1987 was 793 tons reported by Japan and 14 tons reported by USSR,
Recent TACs and catches {000 tons) are as fol lows:
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1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

Advised TAC 2001 0 ] ] -2 0 Q 0 0 10 10
TAC 2001 0 0 0 o 0 0 0 0 10 15
Catch 5 0 0 0 0 0 0 + 0® 13

! TAC was for Div. 3L and 3NO combined.

? Management measures adopted by Fisheries Commission witheut STACFIS advice (NAFQ
Sei, Coun. Rep., 1981, page 83),

Provisional data.

3

Input data

Research data. An  acoustic survey by Canada in Div. 3NO duripg 25 June te 6 July 1987
provided a biomass estimate of 229,000 tons of which 227,000 tons were estimated to be
mature capelin. This estimate represents a decline from the 1986 estimate of 495,000 tons
which was the highest in the 1981-87 Canadian survey series (range of 85,000-495, 000 tons).
The 1983 and 1984 year-classes dominated in the 1987 survey accounting for 45% and 24% of
the catch by numbers and 61% and 28% of the biomass respectively.

A USSR acoustic survey in Div. 3NO during 13-20 June 1987 resulted in a biomass estimate of
315,000 tons. The 1983 and 1984 year-classes accounted for 66% and 27% of the estimate by
number and 70% and 23% of the biomass respectively.

The trawl-acoustic technique was also used to analyse the data from the traditional Div., 3NO
acoustic survey. This technique resulted in a biomass estimate of 540,000 tons compared to
315,000 tons using the traditional analysis. The difference in the Div. 3INO estimates was
attributed to ron-cptimum survey design and the patterns of capelin density distribution,
It was noted that this technigue is promising but experimental and until it has been proven
superior, estimates using the traditional acoustic analytical techniques should be favoured.

Catch projections

Ne stock projections were made for capelin in Div. 3NO because estimates of the 1985 and
1986 year-classes weve not available. During its deliberations in 1386 and 1987, STACFIS
noted that this fishery had been closed for several years due to low stock levels, but that
the stock had recovered enough to allow a small commercial fishery. Consequently, STACFIS
advised that catches of 10,000 tons in both 1987 and 1988 would not be detrimental to the
stock and such precautionary TACs would represent approximately 5% of the average biomass
observed since 1981.

STACFIS considers that, similar to the Div. 3L capelin stock, an exploitation rate of 10% of
the mature biomass to be appropriate for the Div. 3NO capelin stock. Since 1981, there have
been a total of 11 acoustic estimates(4 USSR, 7 Canadian) of this spawning stock, with
average biomass being 280,000 tons. | the 1986 year-class is strong in this stock, then
the biomass in 1989 would probably 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 hiomass indicating a catch of 28,000 tons in 1989.

20. Squid in Subareas 3 and 4

a)

b)

Introduction

Nominal catches of short-finned squid (Iilex llecebrosus) in Subareas 3 and 4 peaked at
162,000 tons in 1979, declined rapidly to less than 100 tons in 1986. The reported catch in
1987 was 1,714 tons. Recent TACs and catches (000 tons) are as follows:

- 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

TAC 100 120 150 150 150 150 150 150 150 150 150
Catch 94 162 70 33 13 + 1 1 +1 21

! provisional data.

Catch projections

No new data were available at this meeting. STACFIS was unable to provide catch projections
on squid in Subareas 3 and 4 for 1989.
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Shrimp in Subareas 0 and 1 (SCR Doc. 88/12, 50, 52, 53, 55, 56, 58, 59, 67)

a)

b)

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 k3,000 tons in 1976, decreased to 27,000 tons in 1978
and 1979, and increased to about 38,000 tons annually in 1981-84. The offshore fishery has
been regulated by TAC since 1977. Preliminary statistics for 1986 and 1987 for ‘the offshore
areas south of 71°N indicate total catches for 45,000 and 59,000 tons respectively. In
addition, a new fishery north of 71°N yielded about 4,300 tons in 1985, and about 11,000 tons
annually in 1986 and 1987. 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 fishery has been relatively stable with estimated catches of 7,000-8,000
tons annually since 1972 (except 10,000 tons in 1974}, Recent TACs and catches (tons) are as
fol lows:

1978 1979 1380 1981 1982 1983 1984 1985 19861  1987'

Catch Subarea O 122 1,129 B74 5,284 1,812 5,413 2,142 2,660 2,395 6,140

Subarea 1 34,347 33,458 43,278 39,516 42,515 41,3534 41,241 51,396 60,134 70,871
Gifshore (8§ of 71°N) 26,747 25,958 35,778 32,016 35,015 33,854 33,741 39,547 41,589 52 671

& O+L Offsh
s (s 0E°7i3N§re Cateh 26,860 27,087 36,652 37,300 36,827 39,267 35,883 42,187 44,586 58.811

SA 0+l Advised :
Offshore TAC 40,000 29,500 29,500 29,500 29,500 29,500 29,500 36,000 36,000 50,000

84 0+l Effective " 2 2 2 2 3 3 3
Offshore TAG 40,000 29,500 29,500 35,006% 34,800° 34,625 34,925 #2,12? 42,1207 40,120

! Provisional data.
Includes TAC of 5,000 in Subarea Q.

* Includes TAC of 6,120 in Subarea O,

Early in the year in 1982-84, ice conditions hindered the access ta the main fishing ground
in Div. 1A and 1B, while in 1985, 1986 and 1987 the fishing grounds in the southern part of
Div. 1B were open to the fishery from the beginning of the year, as was the case before 1982.
The 1987 fishery in Subarea O+! occurred from January to October whereas the Greenland
fishery in Div. 1A north of 71°N begar in June and continued through December. A total of 73
vessels (>80 GRT) participated in the fishery in Subarea 0+1 in 1987 compared to 64 in 1386
Thirty-three Greenland wvessels participated in the fishery north of 71°N compared to 27 in
1986,

Input data

i) Commercial fishery

Catch rates. Catch and effort data for the shrimp fishery in 1987 were available from
Canadian observer reports and vessel logs for Subarea 0 and from French, Greenland and
Norwegian logbooks for Subarea 1. The Canadian data showed an increase in catch rates
for the July-September period of 1986-1987, by 95% from observer reports and 30% from
vessel logs. Norwegian logbook data showed a slight decrease in mean catch rate for
Div. 10 from 299 kg/hr for May-July 1986 to 276 kg/hr for June-July 1987. Logbooks from
French trawlers for Subarea 1 showed an increasing trend in catch rates for the periced
1979-87. Data from the logbooks of seven Greenland trawlers (630-857 GRT) shawed
highest catch rates in April but, similar to 1986, these rates were not followed by the
typical decliné throughout the year as had been observed previously.

Mean catch-rate indices for the July-September period from 1976-87 for the national
fisheries 1in Div. 1B (standardized to 1976) and for the Canadian fishery in Div. OA
(standardized to the average of the other indices in 1980} are given in Table 19.

From 1984 to 1987, the Greenland index increased by 57% while the Camadian index re-
mained stable from 1984-86 and then increased sharply in 1987. The French index in-
creased in 1986 by more than 60% over the 1985 value, Ilikely due to the use of a larger
trawler, and decreased in 1987 to just over the 1985 value.

Figure 18 shows a comparison between total offshere catches In Subareas 0 and 1 {ex-
cluding catches in the northern trial fishery) and the catch rate ipdex for the Green-
land trawlers in Div. 1B. As pointed out several times before, the introduction of more




- 76 -

Table 19. CPUE in@iceg (ngy-September) from Greenland, Norwegian and French fisheries
for shrimp in Div. 1B and the Canadian fishery in Div. 0A, 1976-87.

Div, 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 198i'

Greenland 1B 1.00 0.74 0.67 0,51 0.63 0.59 0.74 0.66 0.67 0.76 0.84 1,05
Nomay2 1B 1.00 0.84 Q.60 0.47 0.60 0.43 0.57 0.56 0.61% - - -
France3 1B 1.00 1.13 0.61 0.48 0.58 0.80 0.60 - - 0.62 1.01 0.67
Canada 04 - - - - 0.60 0.66 0.78 0.63 0.64 0.61 0.67 1.31
July only.
411 Fren;h data are from July only except 1985 (August only) and 1986-87 (July and
August).

3 Div. 04 (1980 is average of the other 3 indices).
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Fig. 18, Sbrimp in Subarea 0 and 1: shrimp CPUE index for
the July-September period of 1976-87 in Div. 1B
compared with total offshore catches in Subareas
0 and ! excluding catches in the Greemland trigl
fishery. (Mean CPUE values are based on logboock
records of seven trawlers of the Greenland Home
Rule, catches from 1986 to 1987 are provisional.)

efficient gears around 1980 may have resulted in an upward bias of catch rates since

then, but the effects cannot be quantified. in 1985 and 1986, this bias may be even
mare pronounced as new more efficient trawls were introduced together with trawl=-
positioning systems which allow better checks on the performance of the gear. The un-

quantifiable changes which have occurred in the past number of years have made it
difficult to interpret the catch-rate series in terms of stock abundance. However, it
appears that in 1987, the technology used at least for Canadian and Greenland trawlers
was similar to the previous years and that the increase in catch rates possibly reflects
an increase in abundance between the two years. It is also possible that the increase
might reflect increased familiarization with the new technological advances mentioned
above.

In reviewing the CPUE data series, it was felt that a multiplicative mode! for the
standardization of effort might be useful to explain some of the wvariability in the
data.

STACFIS therefore recommends that a study be undertaken to investigate the usefulness of
a multiplicative model for the Davis Strait fishery.

Biological data. Length frequencies for the sampled catches of Div. O0A by month and
depth intervals showed a prominent mode about 25 mm carapace length (CL) which consisted
primarily of female shrimp.  The largest male size group appeared at 22-23 mm with in-
dications of other components at 20-2%1 mm and 18-19 mm. As in 1986, male shrimp contri-
buted substantially to the catches but unlike 1986, several size groups of males were
present.
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Commercial samples from Div. 1B showed a higher incidence of small males under 20 mm CL.
Two components identified at 13-15 and 16-18 mm were not apparent in 1986 and might in-
dicate a good recruitment to the fishery., Female shrimp were present at 25-27 mm.

Shrimp discards, The percentages of shrimp discards in Div. OA estimated by observers
showed that levels were similar to those observed in the previous year, averaging Jjust
over 2%.  Length frequencies of those samples provided evidence of selective discarding
of the smaller sizes in that the smaller male size groups are more prominent.

By-catches. Observer data on catch composition of the Div. 0A fishery showed that per-
centage by-catch by weight increased from about 11% in June to about 20% in October.
Redfish was the most abundant finfish species in the catches. Catch rates from 1580 to
1987 showed a substantial increase for redfish from 1983 to the highest level observed
in 1987 and & gradually increasing trend from 1985 for Greenland halibut.

By-catch data from logbooks of Greenland trawlers are not considered reliable but re-
search data show that by-catch levels in Subarea 1 appear to be similar to those
cbserved in the Canadian fishery in Div. OA,

STACFIS noted that the data indicate a potential for substantial discarding of some fin-
fish species and therefore recommends that a detailed study of the by-catch in the
shrimp fishery in Subarea 0 and 1 be conducted, including a complete analysis of
existing data and the collection of more representative data from the commereial [fleet.

ii) Research vessel surveys

Biclogical data. A comparison of the growth of northern shrimp from four regions of the
Northwest Atlantic (St. Anthony Basin, Cartwright and Hopedale Channels and Davis
Strait) using modal analysis was presented. Although four ar five modes were evident in
most years, severe overlap in many cases made it difficult to estimate the parameters of
some components.  Only the means estimated with some confidence were used in the study
and the comparison of growth between areas presented was descriptive. The rasults in-
dicated variation in the rates of both growth and maturity for shrimp stocks. First
spawning as females occurred at age 6 {assumed) in the St, Anthony Basin and at age 7 in
the areas farther north. The results showed with some extent, a trend of slower growth
and increased longevity with increasing latitude. ’

Some experts met to analyze data from selected samples from Greenland research surveys
In 1983 to 1986 for age composition. Modal analyses were perfarmed on male length dis-
tributions by two scientists independently. Results showed that there was good agree-
ment between the two and when differences occurred, they were related to problems in the
interpretation of the tails of the distributions or where overiapping was severe., Seven
components were identified within the male group with means at roughly 7, 10-12, 13-14,
15-17, 18-19.5, 20-22 and greater than 22 mm CL. The method of modal analysis is very
sensitive to the number of components selected at the outset. Despite this, the good
agreement achieved suggests that the method is very useful and similar results can be
obtained when the method is correctly used. However, at this point, it is uncertain
whether or not the modes represent year-classes. Most of the difficulties in shrimp
ageing involve the interpretation of modes as year-classes. In an attempt to resolve
these difficulties, it would be appropriate to investigate the parameter associated with
the estimates and analyze further samples from areas where individual size-groups were
prominent . ’

Prognosis

Catch rates from the Canadian fishery for the July-September period in 1987 were substantial-
1y higher than in the previous year. MNorwegian and French data showed decreases between 1986
and 1987 but constituted only a small proportion of the total catch. Also, the standardized

" CPUE for France indicated an increasing trend from 1979-1987. The Greenland data showed an

increase in catch rates for the July-September pericd of 25% between 1986 and 1987 and 57%
from 1984 to 1987. The trend in the Greenland data was an overall increase from 1979 to
1987. 1t has been noted in the past that this trend may have resulted from the influence of
improved traw) design since 1980.

In 1985, STACFIS recognized that, despite concerns about possible poor recruitment, catch
rates in recent years had not declined (NAFO S5ci. Coun. Rep., 1985, page 20). At the January
1986 Meeting, data from the commercial fishery and the photographic surveys indicated con-
tinued stability in abundance since 1982. Therefore, it was advised that the overall TAC in
1986 should not exceed 36,000 tons as advised inp 1985 on the basis of average catches from
1979-B4. Because similar data were not available at the January 1987 Meeting from the Green-
land survey in 1986, .and because it could not be established whether the increasing trend in
catch rates was due to technalogical effects or represented a real increase in the stock,
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there was no basis on which to advise a change in TAL, for the offshore grounds n Subarea 1

south of 71°N and the adjacent parts of Subarea 0, from a previousiy-advised level of 36,000
tons.

At the present meeting it was concluded that the recent increasing trend in the CPUE index
for Greenland trawlers could not be interpreted in terms of changes in stock abundance. It
was also recognized that, despite increasing catches in the last three years, catch rates had
not declined and data on size distribution showed no changes which could be related to
fishing pressure, although because the life-span of shrimp in this area might be longer than
first believed, the effects of increasing catch might not yet be apparent. It was generally
agreed however, that under this circumstances, some increase in TAC would be appropriate.
Two approaches were discussed: (1) given that 3 or k years might be required before the
effects of fishing on recruitment can be detected, catches for a number of years might be
timited at levels observed in 1985 and 1986 (i.e. about 44,000 tons); (2) to investigate
whether or not the present high catches can be maintained, the TAC could be increased to
50,000 tons, which represents approximately the average catch for 1985-87 period which should
be maintained for a number of years to detect the effects. it is noted that this second
option is experimental and should higher catch levels prove deleterious to the stock, rapid
reductions in catch might be required., Under either scenario, it is cautioned that unfore-
seen environmental effects might result in rapid stock decline which, coupled with fishing
mortality, could result in a collapse of the fishery as has been observed in Alaska and the
Gulf of Maine.

The Greenland Shrimp Fishery North of 71°N

A Greenland trial shrimp fishery was initiated north of 70°51'G'*N in 1985 in an area not con-
sidered by STACFIS when advising on the shrimp fishery in Subareas 0 and 1 in previous years,
and therefore not included in the quota regulation of the Greenland shrimp fishery.

Nominal catches have been 4,349 tons in 1985 and 11,045 tons in 1986. In 1987 the southern
limit of the area was changed to 71°N and the area was divided in two parts: a southern area
from 71°N to 72°52'5"'N, for which Greenland autheorities did set a TAC of 11,500 tens, and a
northern area in which the fishery was still considered a trial fishery. Nominal catches in
1987 were 10,626 tons in the southern area and 74 tons in the northern area. For 1988 a TAC
of 11,500 tons has been set for the southern area, and the triat fishery is continuing in the
northern area.

Logbook data from the southern area showed a significant declined of mean CPUE from 1986 to
1987 especially on the two scuthernmost fishing grounds, indicating that the fishery in 1986
removed a surplus of shrimp, being a fishery on a virgin stock (or stock component). In 1986
there was a marked decrease in mean CPUE from south to north over the fishing grounds; in
1987 this pattern was not as evident,

Analysis of commercial shrimp samples from August 1986 has shown that the reproductive
potential of females is less in the Northwest Greenland area than in the traditional fishing
grounds around Store Hellefiske Bank, only 50% of females showing head roe or carrying eggs
compared to more than 90% in the traditienal fishing grounds. Also, frequent incidence of
egg-ioss have been found In the northwestern area. This may be caused by low water tempera-
tures, and points to the possibility of the northern stock being dependent on immigration of
shrimp or shrimp larvae from more southern areas. Data on current patterns and velocities
during the larval period do not seem to favour major annual flows of shrimp larvae from more
southern grounds to the Northwest Greenland area.

It was recognized that the data series from this new fishing area is short and that the re-
lationships with the traditional areas around Store Hellefiske Bank and in Disko Bay are un-
certain at this time. It is therefore suggested that the area be treated separately from the
traditional fishing grounds until the relationships are more fully understood.

Although there is no basis for advising a TAC for the north of 71°N, a cautious approach to
exploitation is suggested and the fishery should be monitored closely to detect responses to
increased fishing pressure. Attention is drawn to the fact that, if there is interchange
between the two areas, the northern fishery would represent additional fishing pressure on
the total stock.

The implications for the Subareas 0 and 1 shrimp stock of the maintenance of special regu-
latory areas off the Disko Bay

The first assessment of the Subareas O and 1 shrimp stock was conducted in 1976 by STACRES
{ICNAF Redbook, 1976, pages 71-73) advising a TAC for the fishery in 1977 of 40,000 tons.
Because of the possible interrelationships between shrimp resources in the Disko Bay and the
adjacent offshore areas, a cautious approach was advised for the area between 68°N and
69°30'N from the Greenland base line to the boundary between I|CNAF Subareas 0 and 1.
Accordingly the effective TAL for this area was set to 3,200 tons. In the following vyears,
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the borders of the regulatory area were changed by the authorities so that the total area
decreased, but the relative size of the effective TAC set for the-area has not beep changed
accordingly. These changes have not been biologically based, but mainly on Fhe spllttlng_of
quotas between the different components of the Fishing fleet, vessels with sea-cooking
facilities being excluded from the area.

As the relationship between the shrimp stock in the Disko Bay and the offshore area in terms
of possible supply of shrimp larvae and migrations of older shrimp is not known, and as an
impact of the offshore shrimp fishery on the Diske Bay stock has not been evidenced, STACFIS
is not agble to evaluate the significance of the maintenance of the present regulatory area
off the Bisko Bay.

Future research requirements

Some recommendations made in January 1987 (NAFO Sci. Coun. Rep., 1987, page 15) will be
addressed in 1988. A research trawl survey will be conducted in Davis Strait in order to
estimate the biomass of shrimp and evaluate the location and importance of the nursery areas.
New logbooks introduced in Greenland in 1986 should improve the effort data by having the

type and size of gear recorded for each set. However, it will take a number of vyears 1o
build the data base and quantify the effects of new gear technology in the fishery. The
previous recommendations which were not addressed during 1987 should be, reiterated. These

are as follows:

i) Because there was no evident expansion of the observer programs in 1987, STACFIS
recommends that observer programs be continued and extended to cover a greater portion
of the fleet with the main objectives to cbtain sampling data on shrimp eatches, by-
catches and objective estimate of discard rates.

ii} Since no selectivity studies were carried out during 1987, STACFIS recommends that
celectivity ustudies be conducted for shrimp in Davis Strait to determine optimal mesh
size.

In addition to the above recommendations

1i1) Because data are insufficient to answer questions about the existence of separate, self-
sustaining stocks, STACFIS recommends that quantitative information on both abiotic
factors and stock features such as temperature, egg mortality, frequency of berried fe-
males and swurvival rate of embryos be obtained in order to evaluate the reproductive
potential of shrimp in the different areas.

ivl In an attempt to increase the usefulness of CPUE data, generally, STACFIS recommends
that aill countries include gear type omd size (number of meshes) in vessel logs ae
initiated for the Greenland fishery in 1986,

22, Shrimp Stock in Denmark Strait (SCR Doc. BB/47, 48, 50, 55, 57, 64)

a}

introduction

The shrimp fishery in Denmark Strait was begun 'in 1978 by an Iceland vessel on the eastern
side of the midline between Greenland and lceland. Nominal catches increased to 1,300 tons
in 1979, when Norwegian trawlers participated in the fishery on the western side of the mid-
lire, and exceeded 8,200 tons in 1980 with the additional involvement of Danish, Farcese,
French and Greenland vessels. Catches decreased to around 4,000-5,000 tons from 1981 to 1984
and since then have increased to above 12,000 tons in 1987. A summary of catches and TACs is
given in the following table.

1979 1980 1981 1982 1983 1984 1985 1986 1987

Total 1,285 B,260 4,792 4,902 4,175 6,731 8,100 11,0741 11,9441
Advised TAC - - - 4,200 4,200 4,200 5,000 - -
Effective TAC? - -~ 8,000 4,500 5,725 5,245 6,00 7,225 7,225

Provisional data.

2 On western side of midline only.

In general, the shrimp fishery in Denmark Strait takes place in the area of Strede Bank and
Dohrn Bank as well as on the slopes of Storfjord Dyb; the extent of which depends upon the
ice condition. Thus, the main fishling area extends from approximately 65°30'N to 67°N and
between 29°W and 31°W.  In 1986, there were 59 vessels actively engaged in the fishery, with
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o;casional fishing by icelandic vessels. In 1987, a total of 60 vessels participated in the
fishery on the western side of the midline, whereas 28 |celandic shrimpers were fishing
occasionally on the eastern side,

Input data

i)  Commercial fishery

Catch rates. Greenland data indicate general stability from year to year with catch
rates declinipg during the early months of the season in most years. The catch rates
for the French vessels were considerably higher in April and May of 1981 and especially
1984 than in the same months of 1982, 1983, 1985 and 1986. In general the catch rates
increased from 1986-87, although the catch rates of Norwegian vessels for April and May,
have declined steadily since 1982 and lcelandic catch rates for October and MNovember
have shown a declining trend since 1983. lce 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. Having two
series of catch rates that show a decrease, one suggesting stability and the other
showing a substantial increase, and bearing in mind the difficulties with ice, gear
improvements and lack of loghook information for many vessels, the Committee could not
interpret the changes that have been observed in catch rates.

Biological) data. Data on the biology of shrimp in Denmark Strait were available from
Iceland and Norwegian trawlers in 1987. Data from Norwegian trawlers in March showed
that shrimp with a modal group around 30 mm CL were dominating as in previous vyears.
lcelandic data indicated that as in 1985 there was a great reduction in the proportion
of males occurring in samples from September to December. Such changes may reflect
movement of shrimp or a shift in the fishing pattern over the season. The samples showed
the presence of both male and female shrimp in the catches with three components of
males at 21, 25 and 28 and three components of females at 28, 31 and 33 mm.

Shrimp discards. Information from one Norwegian trawler indicated a discard rate from
1.2 to 7.22 with an average of 3.0% which is relatively higher than the 1986 value
{0.9%). The discards consisted mostly of broken shrimp of sizes about 27 mm CL, in-
dicating some selective discarding of smaller animals.

By-catches. The low levels of by-catches reported in Greenlandic vessel logbooks are
not considered to be accurate estimates. MNorwegian observer data from 1982 to 1987 in-
dicate that the number of fish per kg of shrimp increased substantially in 1387 compared
to previous years. Redfish was, by far, the main by-catch species.

ii) Research vessel surveys

The MNarwegian research cruise to Denmark Strait in September 1987 provided additiocnal
information on the biclogy of this stock. The distribution of catches by sex was
similar to that observed in previcus years. Males were found in highest proportion in
the western and northern parts of the region and in lowest numbers around Dohrn  Bank,
For the surveyed area as a whole, males constituted about 53% of the shrimp by number in
1987 compared to 41% in 1986 and 43% in 1985. Most of the females were ovigerous, very
few had head roe, and 28% were without ree. The incidence of females without roe was
highest in the north and lowest around Dohrn Bank. Shrimp sizes increased from north to
south, with the smallest males being found mainly in the north and the abundance of fe-
males increasing in the south.

The largest catches during the survey were taken northeast of Dohrn Bank on both sides
of the Iceland-Greenland midline. Biomass calculations, using the swept-area method,
gave an estimate of 28,000 tons for the investigated area. This compares with estimates
of 31,000 and 49,000 tons for 1985 and 1986 respectively., Bad weather encountered
during the survey might have reduced fishing efficiency, resulting in a low biomass
estimate, Alsa the selection aof stratified-random stations in 1987 was not as
successful in terms of trawlable grounds as in the previous two years resulting in a
tower sample size in the western area and reducing the accuracy of the biomass estimate.
STACFIS noted a general lack of detailed information associated with the biomass
estimates, Also with such a short time series and doubts about the reliability of the
estimates l(especially 1987), their value as indicators of stock size is Iimited.

Prggnosis

At the January 1986 Meeting, two different approaches were taken to the interpretation of
catch rates and the continued presence of large shrimp. The inclusion of the 1986 CPUE data,
together with the discussion on ice conditions, gear improvements, etc., made it impossible




- 81 -

to drawn realistic conclusicons from the catch rates. Data from the Norwegian trawl surveys
from 1985 to 1987 showed no change in the size compositions of catches and the relative pro-
porticns of males and females were also similar. In general, this agrees with the results
from the lcelandic and French commercial vessels.

The biomass estimates of the Norwegian trawl survey which was carried out in September 1987
indicated a substantial decrease in stock size. compared to that estimated in 1986. The esti-
mate (28,000} was, however, rather similar to that of 1585, -

STACFIS agreed that the catch-rate series for the individual countries were inconclusive In
terms of indicating stock size, Despite the difficulties encountered with the trawl surveys
and the short time series, it was noted that average biomass from 1985 to 1987 was estimated
at 36,000 tons and average catch over the same peried was about 10,400 tons. It was
generally agreed that the level of exploitation might be a safe level, especially since there
had beern no apparent change in stock composition over the years. STACF1S therefore advises
that shrimp catches in the Depmark Strait be maintained at approximately 10,000 tons for a
few years as a precautionary measure until the data base is sufficient for an improved
assessment of the stock.

d) Concerns over the management policy at East Greenland with regard to the sef{iing of separate
quotas for areas outside the main fishing area and the impfications of ice coverage

It was recognized that, outside the traditional fishing area in Denmark Strait, wvery little
is known about shrimp distribution and abundance.

Therefore, from a biolegical viewpoint, there are no immediate concerns over exploratory
fishing for shrimp in entirely new areas except that the effects on the redfish stock should
be monitored. However, because the seasonal distribution of shrimp on the traditional
grounds is variable, exploratory effort should be well separated from the known area {65°30'-
67°30'N; 27°-33°W) to avoid the possibility of additional fishing pressure on the stock,
especially if anomalous distribution patterns occur from time to time,

STACFIS has no response to the gquestion regarding the possible effect on conservation of
shrimp as a consequence of ice coverage over the fishing grounds.

e) Future research requirements

Data on biological characteristics of shrimp in Denmark Strait were available in reports from
Iceland and Norway, but their usefulness in assessing the stock was limited by the lack of
full geographical coverage on a year-round basis. STACF 1S noted that Norway had again
carried out a research survey in 1987 and provided a biomass estimate for the stock. How-
ever, the recommendations from the January 1987 Meeting (NAFO Sci. Coun. Rep., 1987, page 19)
were not dealt with and it was agreed that these be reiterated. STACFIS therefore recommends:

) that the biological samples be obtained from all components of the fishery in Denmark
Strait;

i) that research vessel surveys in the areq be continued and intensified and that for
future trawl survey data analyses, details of the caleulations of biomass should be in-
cluded (e.g. sample size, stratification, confidence, intervals);

21) that plankton surveys be carried out to observe the distribution of shrimp larvae;

i) that envirommental studies be undertaken in the area of Storfjord Deep.

I'1't. RESPONSE TO FISHERIES COMMISSION REQUEST

Is there further information on the proportion of biomass of the cod stoek in Div. 3L in  the
Regulatory Area?

. Results from Canadian research-vessel surveys in Div. 3L in spring and Div. 2J, 3K and 3L in
autumn during 1987 were added to previously analysed data sets. The proportion of biomass accurring in
the Regufatory Area of Div. 3L relative to biomass in the whole division was 3.1% from spring surveys
(1977-82, 1985-87) and 3.3% from autumn surveys (1981-87). This compares with estimates of 3.4% for
both survey series as previocusly reported. There was no winter survey in Div. 3L during 1987 and hence
the previously reported value of 25.3% is unchanged. Restilts of autumn surveys in Div. 2J, 3K and 3L
suggest that the proportion cccurring in the Regulatory Area of the entire Div. 2J+3KL cod stock bio-
mass is unchanged from that estimated previously (0.9%).

These data support the previously reported conclusion that theé maximum proportion of the entire
Div. 2J+3KL cod stock estimated to occur in the Regulatory Area is less than 10% in winter and less
than 5% on average throughout the year (NAFO Sci. Coun. Rep., 1986, pages 79-80). )
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IV. ENVIRONMENTAL RESEARCH

Introduction

The _seventh meeting of the Subcommittee on Environmental Research was held at the Bedford
Institute of Oceanography, Dartmouth, Nova Scotia, on 14 June 1587, with M. Stein (EEC) as Chair-
man. Annex 1 contains the detailed report of the meeting but a brief summary follows.

Review of Environmental Studies in 1987

.
A total of 17 documents referred to environmental conditions in Subareas 0-6 during 1987. A cor-
relative study on the relationship between sea-ice distribution and concentration in the Greenland
and lceland Sess with temperatures at Fylla Bank, showed ice in December to be correlated with
June temperatures indicating a 6-month travel time. Based on long-term observations of tempera-
ture and salinity data collected during November at Fylla Bank and air temperatures at Godthaab,
it was found that strong year-classes of cod were often associated with warming periods. Investi-
gations on the relationship of temperature and salinity at Station 27 off Mewfoundland to large
scale changes in wind and pressure field, ice cover, Hudson Bay runoff and salinity patterns from
the West Greenland Shelf, indicate that almost 50% of the variation in the near-bottom tempera-
tures were associated with the North Atlantic oscillation, A positive relationship between
salinity off West Greenland and the temperature and salinity at Station 27 is believed to reflect
the differential input of Arctic wersus Atlantic water into the Labrador Sea. Water temperatures
on the shelf and upper slope of the Mid-Atlantic Bight followed the rormal annual cycle, but
bottom temperatures at mid-shelf were about 2°C cooler than normal during summer and 4°C cocler
than normal during autumn.

Overview of Enviroamental Conditions in 1987 (SCR Doc. B8/60)

As a continuation of a project which began in 1983, the 1988 presentation provided an overview of
(i) sea-surface temperature data from the Gulf of Maine to Labrador and southwestern Greenland,
(i1) temperature and salinity stations off Newfoundland and at the entrance to the Bay of Fundy,
{iii} wave heights and ice conditions in the lLabrador Sea region, (iv) meteorological observations
on air temperatures and sea-surface air pressure, and (v} position of the shelf-slope front, on
warm=core rings and shelf~-slope temperatures in the Mid-Atlantic Bight. Offshore surface tempera-
tures from the Scotian Shelf porthward were genera'ly above normal while the southern regions were
generally below normal. This is a pattern similar to that observed in the late seventies and
early eighties. Annual temperatures were above normal throughout most of the Gulf of $t. Lawrence
and around Newfoundland. Negative ancmalies were observed in southern Baffin Island and around
Nova Scotla. The magnitudes were weak, seldom exceeding 1°C.

V. AGEENG TECHNIQUES AND VALIDATION STURIES

Report on the Otolith Exchanges on Silver Hake and American Plaice (Div. 3LNO)

a) Silver hake

An exchange of otoliths and photographs between Canada, Cuba and the USSR was not possible
prier to the June 1988 Meeting of STACFIS because of difficulty in obtaining photographs,
However, a sample of 100 otoliths and photographs is now available for exchange and the Com-
mittee recommends Fhat the exchange of silver hake otoliths and photographs between Canada,
Cuba and USSR be continued in 1983,

Examination of independent estimates of catch-at-age for 1987 by Canada (based on observer
samples} and the USSR (based on USSR samples) indicated good correlation. But, given the
differences in age reading experienced in the past, it could not be determined whether this
agreement was only fortyitous.

b)  American plaice

Report on the atolith exchange on American plaice during 1987 and 1988, 175 American plaice
otoliths from the Spanish freezer trawler fishery in Div. 3N (June 1987) were examined
separately by age readers from Canada, Portugal and Spain. For the Portuguese readings, 78%
agreed with those of the Canadian reader. For S$pain, the comparable figure was 89%.

These results show good agreement between the age readers of all 3 countries and that any
corresponding age compositions calculated for the American plaice fishery in Div. 3N can be
incorporated into the assessment of the American plaice stock.

The Committee recommends that this otolith exchange be continued in order to investigate, in
a coordinated manner, the difference in growth rate betueen American plaice of Div. 3L and 3W
respzctively.
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Status of Ageing Studies of Wolffish

No information has been made available to STACFIS which has been unable to evaluate the studies
{if any) of ageing these species.

V1. GEAR AND SELECTIVITY STUDIES

No study on gear and se]ectIQity has been reported to STACFiS.

VI1l. REVIEW OF SCIENTIFIC PAPERS

STACFIS noted that there were several research documents which were either not presented or were
adequately considered during sarlier deliberations at the present meeting. Brief summaries of

these are given below.

Feeding Peculiarities of the Main Commercial Fishes (SCR Doc. 88/22)

The food composition of cod and redfish {Sebastes mentella) from the Flemish Cap Bank (Div. 3M),
as well as cod and Greenland halibut from the northern Newfoundland Bank (Div. 3K), was studied
from the material collected by the R/V Persey-II7 (MB-1202) in spring-summer 1987. A strong re-
lationship between the fish size and species composition of their prey was found in the Flemish
Cap Bank area. Copepods, Hyperiidae and juvenile redfish were the main food components.

Mean Length-at-Age of Atlantic Halibut (SCR Doc. 88/10)

Atlantic halibut (Hippoglosasus hippoglossus) is found in the West Greenland area from Cape Fare-
well to Upernavik. The commercial long-line fishery was sampled in 1935-38 and in 1988, Age
groups h to 28 were identified in the material from 1935-38, while only age groups 5 to 13 were
found in the most recent sample. This difference can be due to various reasaons, amongst which may
be difficuities in reading otofiths of old fishes. Atlantic halibut in the West Greenland area
generally seem to grow more slowly than Atlantic halibut of other stocks in the North Atlantic.

Development of Ovaries in Berthosema glaciale (SCR Doc. B8/21)

Benthosema glacicle is a most common and abundant myctophid species in the North Atlantic distri-
buted from 35° to 72°N in the West and from 30° to 80°N in the East. Length-maturation relation-
ships have been studied in variocus areas. Continuous asynchronous vitellogenesis, typical of fe-
male benthosema, s a prerequisite for serial spawning. Trophoplasmatic growth of ova lasts from
October-November to Jandary in the Northwest Atlantic. Spawning cccurs from January till April in
the Northwest Atlantic and till June in the Northeast Atlantic.

Spawning Process of the Yellowtail Floundsr {SCR Doc. 88/33)

The spawning of the yellowtail flounder Limanda ferruginea (Pleuronectidae) was analysed from 1,892
mature females of 35 different samples. This species is a serial spawner with continuous
maturation. The number of ococytes maturing at the same time (batch fecundity) have been estimated
to be 200,000 + 20,000. No significant relationships between batch fecundity and size, weight
(ovary freed}, and number of yolked occytes within the cvary, were found.

Investigations of Roughhead Grenadier (SCR Doc. 88/17)

The distribution of the roughhead grenadier catches by area, depth, in relation to water tempera-
tures, length and sex compositions, feeding and fatness characteristics was described based on
material cocllected during 1967-83, They were caught in all depths fished (100-1,300 m) but
catches generally increased with depth. Highest catches were recorded during daylight and at tem-
peratures of -2.0° to +3.0°C. Large grenadiers were distributed in shallower wateérs. The feeding
spectrum is Targe and changes drastically with age. Intermittent spawning occurs in winter and
early spring. Before maturation, liver weight increases relative to total body weight. Roughhead
grenadier have a long life span and numercus age groups are present in the population. Although
females are larger at age than males, there is little difference in their length-weight relation-
ships.

Vill. OTHER MATTERS

Proposal for a Workshop on Age Determination of Shrimp

At its meeting of January 1987 (NAFO Sci. Coun. Rep., 1987, page 19), STACFIS concluded that some
experts should meet at some time in 1987 to analyse data from the West Greenland samples and that
the vresults of this analysis and other contributions should be presented to a working group of
STACFIS during the June 1988 Meeting. During 1987-88, shrimp samples from West Greenland were
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ana]yz?d for age composition but the necessary arrangements to organize a working group on age
determination at the June 1988 Meeting were not carried out as proposed in January 1987.

It was subsequently proposed that shrimp experts meet during the Scientific Council Meeting in
June 1988 in order to discuss the status of the methodology of age determination of shrimp and to
make precise and comprehensive proposals for a possible formal workshop on age determination of
shrimp including terms of reference and suggested convener (NAFG Circular Letter 88/8). At this
meeting, it was concluded that a working group similar to the one proposed in January 1987 would
be the most appropriate forum to discuss the advances of age determination of shrimp. Formal con-
tributions should be solicited from members of STACFIS, participants of the 1981 workshop and
others who might have relevant information to present. To provide sufficient time for the pre-
paration of documents, it was proposed that the meeting should be held in October 1989 and the
possibility of lceland as the host country should be investigated. Three to five days would be
needed for the presentation of papers and the synthesis of the discussions.

It was further agreed that Unnur Skladdttir should convene the meeting and commun|cate with other
shrimp experts within NAFO on the details of its organization.

Special Session - September 1988

A progress report on contributions for the special session to be held in Dartmouth 7-9 September
1988 on "The tmpact of Changes in Envircnmental Conditions in the North Atlantic on the Distribu-
tion, Availability and Abundance of Marine Species, with Particular Emphasis on the Labrador and
Grand Banks Regioms in the Early 1980's'' was presented by J. Rice (Convener}. It is noted that 19
papers have been submitted to date with an approximate equal number of papers on pure physcial
oceanography, methodological consideration and fisheries~environment relationships. The convener
encourages further submissions to this special session.

Special Session - September 1989

STACFIS noted that it had not been possible to confirm the suitability of a potential convener.
The Chairman of the Scientific Council offerred to approach two possible candidates before the
September 1988 Meeting and if one of them would accept the duty, that proposals for Scope and
format be solicited.

Proposed Theme for Special Session in September 1990

Three possnble themes were |dent|f|ed

i) At]antlc’Cod: Synthesis of the Understanding on Physiology, Dynamics, Ecology and Environ-
mental Relaticnships.

it) lmpact of Marine Hammals on Commercial Fisheries in the Nerth Atlantic.

iii) Management Under Uncertainties Related to Biology and Assessments, With Case Studies on Some
North Atlantic Fisheries.

It was agreed that this list is not necessarily complete and further possible topics can be added.
The selection will be made at the September 1988 Meeting of the Scientific Council,

Review of Current Arrangements for Conducting Stock Assessments

Discussions centered on the desirabllity of carrying schedules, so that the agenda could be com-
pleted in the hours scheduled white at the same time avoiding establishment of working groups as
much as possible. STACFIS agreed that if working groups have to be established, the agenda items
assigned to them should cover a range of topics so that each group is well attended. It was noted
that the success of the pear-review process, which is the fundamental strength of STAUFIS, is de-
pendent wupon regular and wide participation. The effectiveness is reduced when attendance is
selective for topics of particular interest.

The availability right at the beginning of the STACFIS meeting of 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. Therefore, STACFIS recommends that every effort be attempted in
order to make available at the beginning of its meetingis) of the preliminary assessments.

In order to achieve this goal, it is essential that all necessary data be made available to a
designated expert {rapporteur) well in advance of the meeting (6-7 weeks) who will have the duty
of asking for the missing information and to carry out the preliminary assessment, and submit it
at the beginning of the meeting. Therefore, STACFIS recommends that all deta necessary to carry
out prelimingry assecsments be made available to designated experts (rapporteurs) € to 7 weeks
before its meeting(s).
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Impact of Changes af Survey Design on Assessment Results

No documentation was available for discussion.

Follow-up on the Flemish Cap Project

No activity was reported to STACFIS on this subject. This item will be retired from the STACFIS
agenda.

Other Business

Summary sheets for assessment and advice as used by the Advisory Committee for Fisheries Manage-
ment in ICES were presented at the first meeting of STACFIS and their purpose, in the ACFM frame-
work explained. Despite the differences in organization and working procedures of ICES and of
NAFG, the suggestion was made to look at the possibility of using a summary sheet for the benefit
of the recipients of the advice {i.e. the fisheries. managers).

In order to receive comments and.advice from the Fisheries Commission, it was decided to complete
summary sheets for not more than 3 stocks of the Convention Area and to submit them at the Septem-
ber 1988 Meeting. They are given as Annexes 2, 3 and 4 of the $TACFIS Report.
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ANNEX 1. REPORT OF THE SUBCOMMITTEE ON ENVIRONMENTAL RESEARCH

M. Stein - Rapporteur: K. Drinkwater

The Subcommittee met at the Bedford Institute of Oceanography, Dartmouth, Nova Scotia, Canada on
1 June 1988, to consider environment-related topics and report on various matters referred to it by

STACF1S.

Scientists attended from Canada, Cuba, Denmark (Greenland), EEC, Japan, USSR and USA.

The Subcommittee reviewed the following documents: SCR Doc. 88/1, 5, &, 7, 8, 36, 54, 59, 60, 61,
62, 63, 65, 66; SCS Doc. 88/6, 8 and 16.

1. Marine Environmental Data Service (MEDS) Report for 1987 (SCR Doc. 88/54)

a)

Data collected in 1987

Approximately 10,300 oceanographic stations were occupied within the NAFO area during 1987,
of which data for 5,190 were sent directly to MEDS and data for 6,083 were received through
1605S  {Integrated Global Gcean Services System), Some of the latter are duplicates of the
data sent directly to MEDS. The total number of stations occupied and the numbers received
both directly and through [GOSS increased over last year by 8, 14, and 25% respectively.
Much of the data received in 1987 have not yet been fully processed due to a reduction of
funds  for computing, late arrival of the data and that much of it arrived in non computer-
readable format. '

Historical data holdings

A total of approximately 14,250 historical data stations were received by MEDS in 1987 re-
presenting a 10% increase over last year,

Drift-buoy data

A total of 28 drift-buoy tracks were received by MEDS during 1987 representing approximately
53 buoy-months of data. The latter is a 17% decrease from last year (NAFO Sci. Coun. Rep.,
1987, page 81) although the number of buoys was roughly the same during the two years.

Current=meter data

Current-meter data collected in 1987 within the NAFO area, and archived at the Bedford
institute of Oceancgraphy, increased by 150% over last year to 207 meter-months. A table
including the depth of meters and the mean current was presented.

Wave data

This year a new sSection was added toc the report containing informaticn on wave-data
collections. The data are derived from Canadian and USA sources. In 1987, approximately
24,000 wave spectra were obtained of which 95% were non-directional and 5% directional.

Environmental conditions

A review of monthly sea-surface temperature asnomalies for each of the the NAFG subareas
during 1987 was presented, based on three sources: (i) data received by MEDS, (i1) monthly
reports issued by the Bedford Institute of Oceanography but based primarily on tri-weekly US
temperature maps, and {iii) monthly anomalies published by the US. It was noted that the Bi0
analysis showed slightly lower values than the MEDS analysis and the two organizations are
attempting to resclve the differences.

The Subcommittee was informed that MEDS, due to changes in the operating system of the com-
puter they use, have been forced to change their data-base management system in which the
archived data are kept. This is expected to cause some delays and disruptions in data pro-
cessing and retrieval over the next two years.

2. Review of Environmental Studies in 1987

a)

Subareas 0 and 1 (SCR Doc. 88/36, 49, 59, 5CS Doc. 88/16)

The Danish Research Report (SCS Doc., 88/16) noted that hydrographic ocbservations were
collected during 1987 along the standard sections off West Greenland. It was noted that both
sea temperatures and salinities were below normal and are believed to be due to atmospheric
influences. A correlative study of the relationship between sea-ice distribution and concen-
tration in the Greenland and Iceland Seas with temperatures at Fylia Bank (SCR Doc. B8/49)
showed ice in December to be correlated with June temperatures indicating a 6 month travel
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time. Using proxy data to estimate the ice concentrations during December of 1987, the
authors predicted a temperature of 1.,5-1.7°C on Fylia Bank. Information received at the
meeting suggested that the measured June temperatures were close to those predicted but
slightly higher (1.9°C).

- Long-term temperature and salinity data collected during November at Fyila Bank and air tem-

peratures at Godthab were used to investigate environmental influences on cod recruitment off
West Greenland (SCR Doc. B8B8/36). A similar periodicity of 3-5 yr was noted in both the tem-
perature, salinity data and the cod recruitment. The authors found that strong year-classes
of cod were often associated with warming periods but not with the absolute temperature.

A paper on the West Greenland shrimp stock north of 71°N was presented (SCR Doc. 88/59). It
discussed the available historic information on temperature and currents in the region that

may be of importance in maintaining the stock and indicated that more detailed infermation
was required to determine larval drift patterns.

Subareas 2, 3 and 4 (SCR Doc. 88/5, 61, 62, 65, 66; SCS Doc. 88/6)

The Canadian Research Report, 1987 for the Newfoundland Region (SCS Doc. 88/06) described
physical oceanographic activities including the maintenance of several standard sections in
the Grand Banks, northern Newfoundland and southern Labrador regicns. Current-meter moorings
were carried out together with CTD surveys in Baffin Bay, Labrador Shelf, northeast New-
foundland Shelf, the Grand Banks, and in the Newfoundland Basin. Brief descriptions of two
studies of ice and ice drift were also provided. These and the current mooring programs were
carried out by the Bedford Institute of Oceanography.

Data <collected from the southeast shoal area of the Grand Banks including results from a
current-meter array moored between April and October in 1986 and 1987 were presented (SCR
Doc’. BB/61). The data showed variability in temperature, salinity and currents on time
scales from daily to interannual, Dramatic changes in temperature and salinity were observed
during the passage of Tropical Storm Charlie in 1986 suggesting both vertical mixing and
horizontal advection. The mean currents over the shoals were generally weak (<0.04 m per
sec) and did not support earlier suggestions of an anticyclonic gyre in the region. Surface
temperatures over the shoal were warmer-than-normal in May and July of 1987 but colder-than-
normal in June and August and September.

Two papers pertaining to Station 27 temperature and salinity data were given. The first {SCR
Doc. 88/62) discussed the reduction of the large number of possible variables (temperature
and salinity at a variety of depths) into fewer independent variables using two different

ordination methods, factor analysis and detrended correspondence analysis. Significant
differences were noted when they were applied te the Station 27 hydregraphic data. The
authors advised that care be taken in the interpretation of the results from such analysis,
especially if only one data reduction method is used. The second paper (SCR Doc. 88/65)

investigated the refationship of temperature and salinity at Station 27 to large-scale
charges in wind and pressure fields, ice cover, Hudson Bay runoff and salinity patterns from
the West Greenland Shelf. Almost 50% of the variation in the near-bottom temperatures were
associated with the North Atlantic Oscillation, 1i.e. the variations in the sea-surface air
pressure field dominated by the Icelandic tow and the Bermuda-Azores High. A positive re-
lationship between salinity off West Greenland and the temperature and salinity at Station 27
is believed to reflect a differential input of Arctic versus Atlantic water into the Labrador
Sea. Variations in the strength of the salinity minimum in late summer at Station 27 was
found to be related to the extent of sea ice south of 55°N the previous winter. The peak in
the discharge into Hudson Bay affects Station 27 salinities, not at the time of minimum
salinity as had previously been suggested, but rather in the following February to March at
the surface and in April to June near bottom.

Temperature anomalies on the Scotian Shelf during autumn in 1986 relative to 1962-72 means
were reported to be predominantly negative in the surface layer and positive at mid-depths
and near bottom (SCR Doc. B88/5), The data were collected with BTs during silver hake trawl
surveys. A paper investigating the effects of Ekman offshore transport on fish recruitment
on the Scotian and Labrador/northwest Newfoundland shelves was presented {SCR Doc. 88/66).
Ne statistically significant relationships were found between simulated Ekman transport of
eggs and larvae using geostrophic wind data for the years 1946-86 and subsequent recruftment
in the 10 stocks investigated. Vertical migration was found to significantly reduce the
changes of cross-shelf advection of larvae,

Subareas 5 and 6 (SCR Doc. 88/6, 7, 8; SCS Doc. 88/8)

Water temperatures were obtained across the continental shelf and upper slope in the New York
Bight region southeast of Sandy Hook, New Jersey (Div. 6A), on 17 separate occasions during
1987 {SCR Doc. 88/6). Water temperatures on the shelf and upper siope followed the normal
annual c¢ycle, but bottom temperatures at mid-shelf were about 2°C cooler than normal during
summer and 4°C cooler than normal during the fall. Temperatures on the upper slope were
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warmer than normal, similar to 1985 and 1986. The position of the shelf-slope front in 1987
{SCR Doc. 88/8) generally followed the ten-year (1974-83) mean seasonal patterns but the
seasonal displacements were small compared to the shorter-period variations associated with

the passage of warm-core rings. The average position of the front for the year was near the
long-term mean but the variabitity in 1987 was less.

An analysis of warm-core Gulf{ Stream rings in the area west of 60°W (SCR Doc. 88/7) showed
that 10 rings formed in 1987, the same number as last.year and 1 more than the long-term mean
{(1974-86). Four rings formed in 1986 survived into 1387. Life spans of individual rings
ranged from 10 to 247 d and were typical of the leng-term records.

Overview of Envircnmental Conditions in 1987 {SCR Doc. 88/60)

The overview paper was 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,
Hightights not covered in Section 2 are tisted below:

a}) Coastal sea temperature data at Halifax, St. Andrews and Boothbay Harbor were slightly below
normal relative to their 1951-80 means.

b) . Offshore surface temperature data from ships of opportunity showed positive annual anomalies
over the GScotian Shelf, Gulf of $t, Lawrence, and the Grand Banks while negative anomalies
were observed in the Gulf of Maine and shelf waters further south. This is a reversal of the
pattern from last year and similar to that observed in the late seventies and early eighties.

c)  Subsurface temperatures at Station 27 off St. John's, Newfoundland (Div. 3L), were belaw the
long-term mean for the sixth consecutive year and lower than observed last year.

d) At Prince 5 off St. Andrews, MNew Brunswick {Div. 4X), temperature anomalies were variable
while salinity anomalies were predominantly positive but of Tow magnitude.

e) Significant wave heights in the Labrador Sea, on the Grand Banks and on the Scotian Shelf
were slightly above normal throughout most of the year; however, the frequency of large waves
was near normal in the Labrador Sea and on the Scotian Shelf but the third lowest in ]8 years
of data on the Grand Banks. .

f) Sea ice appeared earlier and left later in the Gulf of St. Lawrence and off S5t. John's, New-
foundland. Longer-than-normal durations were also recorded alang much of the inshore regions
off northwest Newfoundland due primarily to early formation. In the offshare regions, ice
duration was shorter than normal.

g)  The number of icebargs crossing 48°N was 318, an increase of approximately 33% over 1986.

h) Annual air temperatures were above normal throughout most of the Gulf of $t. Lawrence and
around Newfoundland. Negative anomalies were observed in southern Baffin Island and around
Nova Scotia. The magnitudes were weak, seldom exceeding 1°C.

i) The seascnal sea-surface pressure anomalies showed a strong low in winter and strong high in
spring centered to the west of the Grand Banks. The pressure patterns in summer and autumn

weakened to approximately half the strength of the winter and spring anomalies.

Marine Environment and Ecosystems Subcommittee of CAFSAC (SCR Doc. 88/63)

The Marine Environment and Ecosystems Subcommittee {MEES) is a subcommittee of the Canadian
Atlantic Fisheries Scientific Advisory Committee (CAFSAC). Its mandate i5 to examine environ-
mental and ecosystem issues relevant to fisheries and to provide advice to Canadian fisheries
managers. MEES chairman (J. Rice} provided a summary of a meeting held in 1987. The meeting com-
prised three sessions:; one devoted to holistic ecosystem medetling, the second on environmental
issues related to fisheries, and the third on standardization of oceancgraphic instrumentation on
fisheries surveys carried out by the various regions within the Canadian Department of Fisheries
and Oceans. A list of the papers in the second session was given and covered quantifying oceano-
graphic conditions, guantitative methods to relate environmental variables to fish stocks, and
projects in which oceanography was related to fisheries data.

Remote-sensing Activities

A brief report on remote-sensing activities at the Bedford Institute of Oceanography was pre-
sented. A contract has been let for processing of I years of data for the MNorthwest Atlantic
continental shelf waters and will be ready by 1989. Collaborative work is also progressing on
tracking of sea ice floes and ocean color remote sensing.
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Environmentally-related Aspects of the Special Session in September 1987 and Septembér 1988

The convener (R. Bowering) of the special session held in September 1987 on "Biology of Demersal
Resources of the North Atlantic Continental Slope, with Emphasis on Greenland Halibut and
Grepadiers' noted that the 3 papers on physical oceanography that were presented dealt with pro-
cesses in the upper portion of the water column (generally <500 m). He asked if the Environmental
Subcommittee would request submission of the papers reviewing the physical oceanography of the
waters between 500-1,500 m, which is the primary depth range of the species that were under con-
sideration, The chairman noted that a paper on temperature and salinity measurements off West
Greenland which cover this depth zone is in preparation and should be available for next year's
meeting of the Environmental Subcommittee. |t was also stated that current-meter measurement pro-
grams in Davis Strait and off the Labrador continental slope by scientists from the Bedford
Institute of Oceanography also covered this depth range and they will be encouraged to present
their findings at future NAFO meetings.

The convener {J. Rice) of the special session in September 1988 on “The Impact of Changes in Ea-
vironmental Conditions in the North Atlantic on the Distribution, Availability and Abundance of
Marine Species, with Particular Emphasis on the Labrador and Grand Banks Regions in the Early
1980's"" noted that 19 papers have been submitted to date, with an approximate equal number of
papers on pure physical oceanography, methodological considerations and fisheries-environment re-
lationships. '

Revision of List of NAF0 Standard Oceanocgraphic Sections and Stations (SCR Doc. 88/1)

At last vyear's meeting of the Environmental Subcommittee, it was noted that the depths of the
stations on the standard NAFQ sections, as given in the published List of Standard Oceanographic
$ections and Stations (ICNAF Selected Papers, No. 3, pages 109-117, 1979), do not always cor-
respond with on-site measured values. The Subcommittee decided that the station positions would
be maintained and the Chairman {M. Stein) agreed to update the depths with the intention of pre-
senting a revised list of stations for review at the June 1988 Meeting. The Chairman presented a
1ist of all stations. Far those stations that were cccupied between 1983 and 1987 and for which
data were provided, their observed depth ranges were included. A debate ensued over whether the
depth or position of the station should be fixed. The Subcommitiee decided, as last year, that
the position should be fixed and that the depths of the stations be revised where necessary. It
was recommended that updates on the depths for any standard stgtions be submitted to the NAFO
Secretariat and that they will keep an updated version of the positions and depths of the standard
atations.

Other Matters

a)  Georges Bank Experiment

A field study of the physical and biclogical processes in the vicinity of the tidal front on
Georges Bank which is to be conducted this summer was described by K, Drinkwater. The pro-
gram involves numerous scientists primarily from government laboratories in the Scotia-Fundy
Region but also from Dalhousie University., The physical component of the program will in-
vestigate horizontal and vertical mixing rates, the variability of the position of the tidal
front and the circulation patterns in the area through the use of current-meter moorings,
ship and satellite-tracked drifters, microstructure measurements, temperature and salinity
measurements, and analysis of historical data. A biological study will also be conducted to
investigate the horizontal and vertical structure of zooplankton and fish larvae in order to
study the role of the physical environment Tn determining their distribution.

b) Changes in national representatives

The Subcommittee was informed of cne change in the names of national representatives who are
responsible for submitting oceanographic data to MEDS. The new representative is Ch.
Brockmann (Federal Republic of Germany). The other representatives are R. Keeley (Canada),
R. J. Dominguez (Cuba), E. Buch {Denmark), Mr. Francois (France), W. Thiele (German
Democratic Republic), S. Kawahara (Japan), R. Leinbo (Norway), A. J. Paciorkowski (Poland},
K. Hughes (USA), G. 1. Luka {USSR), and P. Edwards (United Kingdom).

c) R. W. Trites informed the Subcommittee that wall charts displaying the temperature and
current patterns in the Northwest Atlantic and another detailing the Grand Banks have been
publ ished by the Conmunications Branch of the Canadian Department of Fisheries and Oceans
and copies were available for those committee members who wished them.

Acknowl edgements

The Chairman, noting that there was no further business, thanked the participants for their con-
tributions and cooperation.
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ANNEX 2, SUMMARY SHEET - COD 3Ps

Source of information: NAFO Scientific Council, June 1988

Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 Max® Min°® Mean®
Recomm. TAC! 28 30 33 33 33 41* ! 3 Y41 28 13
Effect, TAC 78 39 33 33°% 35.8° 44.6% 60.6° 60.6° 60.6° 60.6 28 44
Cateh 38 39 k1 19 37 51 57 - 57 57 27 40
S$p. stock biomass 64 . 68 60 60 78 96 101 101 101 32 68
Recruit, (Age 3) 118 131 133 170 206 228 212 221 78 36 58
Me an F(7-11) .55 0.56 0.57 0.47 0.39 0.55 0.61 .55 0.61 0.39 Q.53

For all footnotes see the main report (Recomm, TACs at Fg¢ 1) Weights in '000 tons.

Egver 1977-87 period. Recrultment in millions.
Catches: The Increased landings since 1985 are mainly associated with increased effort by the
offshore fleet.

Data and assessment: Analytical assessment. Catch-at-age data by combining French and Canadian

estimates from extensive sampling in both cases.

Fishing mortality: Attempted calibration of cohort armalysis by catch rates (French and Canadian

trawlers data combined) and survey results (French and Canadian).

Not precisely determined by the methods used.

Recruitment: Estimated from Frepch surveys (ages 2 and 3 combined), with a‘significant
regression, but indices for the last year-classes generally outside the range of the regression
(1975-80 vear-classes).

State of the stock: The stock has been at its lower level in the middle of the 70's. The sharp

increase of the biomass since 1982 is attributed to successive strong year-classes, substantially
greater than the leng-term mean. Leng-term potential mainly dependent upon the level of re-
cruitment which has shown large fluctuations cver the period considered.

Forecast for 1986:
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ANNEX 3. SUMMARY SHEET - COD 3NO

Source of information: NAFO Scientific Council Reports, June 1688

Year 1981 1982 13983 1984 1985 1986 1987 (988 Max' Min! Mean?
Recomm. TAC Same as agreed - - -
Agreed TAC 26 172 177 26 13 33 33 40 33 15 26
Act. landings 24 32 29 27 27 ‘51 39 - 51 15 32

e e - - —_—— -

Sp. stock biomass 88 113 124 135 14l 157 167 157° 167 19 96
Recruit. (4ge 3) 36 23 37 59 46 10 23 33% 5% 10 34

Mean F(?-IO) 0.23 0.21 0.15 0.16 0.22 0.22 (.20 - 0.58-0.15 0.24
Over 1977-87 period.
Excludes expected catches by Spain.
Predicted or assumed,

Weights in '000 toms.
Recruitment in millions.

Catches: Catches declined from a peak of 225,000 tons in 1967 to a low of 15,0060 tens in
1978. The maximum ¢atch since 1974 occurred during 1986 (51,000 tons).

Data and assessment: Analytical assessment of catch-at-agé data using a combined Canadian

otter—trawl and Spanish pair-trawl catch-rate index and a combined Canadian/USSR rescarch—

vessel abundance index. Interpretation of data difficult.

Fishing mortality: Appears to be quite stable for the past [0 years, could not be precisely
determined for 1987. '

Becruitment: Independent estimates of recruitment obtained from research-vessel survey
results. The 1983 and 1984 year-classes appear to be very weak from this index as well

as from the commercial catch in 1987.

State of stock: The mean 3+ biomass for this stock has increased from 47,000 tons to 242,000
tons over the 1976-86 period. The.estimated biomass for 1987 is about 15% lower than that of
1986.

Forecast for 1988: Assuming F(88) = 0.24, Catch (88) = 40,000 tons.

Option Basis Predicted catch {1989} Predicted SSB (1.1.19%0)
Fo_1 = 0.15 25 151

F57 = {0.20 33 Ifla

Fmax = 0.25 'SIU 138
Recommendation:

Special comments:
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ANNEX L. SUMMARY.SHEET - AMERICAN -PLAICE 3LNO

Source of information:

Year 1981 1982 1983 1984 1985 1986 1987 188 Max Min Mean
Recomm, TAC 55 55 55 55 49 55 48 33155 33 51
Agreed TAC 55 55 55 55 49 55 48 40 55 40 52
Act. landings® 50 51 19 39 54 61 53 61 39 50
Sp. stock biomass* 149 128 125 137 132 139 134 149 125 135
Recruit, (age 3) 175 216 206 170 178 217° 217t 217 170 197
Weighted Mean F(g_ o) 0.3 0,40 0.24 0.29 0.35 0.39 0.3 0.40 0.24 0.3

Fg, 1 catch determined from 1987 assessment.
Interim TAC adopted for 1988.

See footnotes in report,

Age 9+ population biomass.

Geometric mean 1974-82.

Weights in '000 tons.
Recruitment in millions.

WE b R

Catches: Increased catches since 1983 due to increased effort in Regulatory Area, Still
below historic highs in late 1960s.

Data and assessment: Analytical assessment. Catch-at-age incorporates Canadian and Spanish

sampling. Only Div, 3LN are assessed, catch added for Div. 30 to preduce TAC.

Fishing mortality: SPA calibrated using data from Canadian offshore fishery (CPUE) and

Canadian research vessel surveys (population—at-age).

Recruitment; No relationship between SPA and research vessel surveys. Recruitment relatively
stable over long term.

State of stock: Currently at low level, similar to that observed in mid-1970s. Long-term
potential yield probaﬁly in range or 45,000-50,000 tons.

Forecast for 1988: Assuming F(88) = 0.26, Catch = 22,400 tons.

Predicted  Predicted
Option Basis TF(89) catch (89) SSB (90}

Fo.: 0.26 26,600 151.3
Fo7  0.60 55,200 125.1

=N el -=Rh

Special comments: Add 5,000 tons for catches in forecast table to account for Div. 30.
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APPENDIX 11. REPORT OF STANDING COMMITTEE ON RESEARCH COORDINATION (STACREC)

Chairman: A, Vazquez Rapporteur: W. B. Bredie

The Committee met at the Bedford Institute of Oceanography, Dartmouth, Nova Scotia, Canada, on 17
June 1988. Representatives attended from Canada, Cuba, Denmark (Greenland), EEC, Japan and USSR.

1.  Adoption of Agenda

The provisional agenda was enlarged with an item to consider the request of the Fisheries Com-
mission concerning an Annual Scientific Program in the Regulatory Area. The adopted agenda 1s
shown in Part C of this volume.

2. Fishery Statistics

a) Progress report on Secretariat activities in 1987/88

i) Acquisition of STATLANT 21A and 21B reports for recent year

STACREC was pleased to note that all STATLANT 21A forms for 1987 had been received by
the Secretariat, but that 4 countries {or components) had not submitted STATLANT 218
forms for 1986. STACREC stated that the effort (hours) field on the 21B forms was of
particular importance for use in stock assessments, and that every effort should be made
to provide these data whenever possible. '

ii) Publication of statistical information

The Committee was informed that Statistical Bulletin Vol. 35 (321 pages) was published
with a December 1987 date. As well, historical catches from 1976-86 were made available
for this meeting in NAFQ SCS Doc. 88/1. The 1986 Statistical Bulletin will be published
when the outstanding STATLANT 21B forms have been received, with a likely date of late
1388,  STACREC noted that the Secretariat had recently acquired a new computer system,
which will be of great value in the long term but may cause some delays In the short
term.

iii) Updating of fishery statistics data base

STACREC was informed that updates to the existing data base back to 1963 were ongoing
and that this process would be greatly enhanced by using the new computer system.

b) Review of reporting requirements

There were no changes suggested and no discussion of the present situation.

c) 14th Session of CWP, February‘1990 and inter-agency meeting before ICES Statutory Meeting in
October 1988

Mr. D. Cross, Deputy Secretary of the CWP, informed STACREC that a major item on the agenda
of the inter-agency meeting in October was to establish an agenda and location for the next
CWP meeting scheduled for 1990. There were also a number of other items on the agenda of
interest to STACREC and therefore the Committee recommends that *the Assistant FExecutive
Secretary of NAFO attend the October meeting.

A decision on attendance at the CWP meeting in 1990 was deferred until next year.

3. Blological Sampling

a) Progress report on activities in 1987/88

STACREC noted that a provisional list of biological sampling for 1986 was prepared as NAFC
SCS Doc. B88/2. As well, the list of biological sampling for 1979-84 has been compiled, and
will be published as soon as a listing of data for Canada (Quebec) has been made available.
STACREC observed that this additicnal sampling information from Canada (Quebec} would be
valuable to NAFO and that every effort should be made to obtain this and any other out-
standing data from the 1979-84 period.

b) Forms and deadlines for submission of data

There was no discussion on this item.
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Biological Surveys

a)

Review of survey activity in 19871

An inventory of biological surveys in 1987 was presented by the Secretariat (Table 1) and
included information from 10 countries {or components).
Table L. lInventory of biological surveys conducted in the NAFO Area during 1987,
Sub~ No. of Sub- . No. of
area Div, Country Months Type of survey steEs area Div. Couatry Months Type of survey setg
STRATIFIED-RANDUM SURVEYS KLNO  SUN 5-6 Acousticicapelin 19
] " 11-12 Capelin larvae, temperature,
E. Green]. E/DEU 9-10 Groundf ish 15% salinity 59
= X - L CAN-N 5,1.8 Crab 98
0 3 SUN 1 Trawl:G.halibut, grenadier 59 " 5 Oteanography -
- " 5,6 Capelin {acoustic) -
1 ABCDEF  JPK 7.8 Groundfish 117 " 6,7 Cod tagging (acoustic) ,
B-F F/DEU 10-11 Croundf ish 150 " 8,9 Pish larvae -
Bep SUK 10 Trawi:G.halibut, grenadier 43 K 3 Squid .
n 9,10 Oceanography -
2 G SUN 9-11 Trawl:G.halibut, grenadier 75 " 8,9,10,11 Hydrography -
H sUN il Trawl:G.halibut, grenadier 18 LKO " A Cear trials 158
CH CAN-N 8,9 Croundf ish 130 M SUN 4 Eugs, larvae, temperature,
HJ CAN-N 7 Shrimp 10 salinity, zooplankton it
I CAN-N 10-11 Groundfish 91 HO CAR-N 6,7 Capelin (acoustic) -
- " 11 Capelin 117
H3 K CAN-Y 2 Groundfish 67 0P " 6 Squid 114
CAN-N 11 Groyndfish 109 Bs " 7 Redfish {acoustic} -
CAN-N 11-12 Groundfish 103 n 2,3 Scallop 2
3 K SUN 5-b Groundf ish{trawl,acoustic) 108 4 KR CAR-H 12 Oceanagraphy -
L CAN-N 5,h,7,8,10 Groundfish 413
SN 4-5 . Ground[ish{trawl,acoustic) 127 4 RS CAN-G 5-6 Tchehyoptankton 149
i CAN-N 5 Groundf ish 137 3 " b Crab tepging 30
LNO CAN-N 11 Juvenile flatfish 80 T CAN-SF S5 Juyenile gadids 183
M SUN 6-7 Groundf ish{trawl, acoustic) 131 CAN-G g Snow crab biomass 89
] SN I~4 Groundfish(travl,acoustic) B84 9 Diver (herring spawn, bed} #/a
NO CAN-N  3,4,5 | Groundfish 181 11-12 Herring (acousties/trawl) N/a
0 SUN 3-4 Groundf ish(trawl,acoustic) 80 CAN-Q 7 Iehthyoplankten 40
Ps CAN-N 2,3 Groundf ish 149 " 7 Blue mussel feeding 307
CAN-N 3 Scallop 285 " 7 Mackerel larvae
E/FRA 2-3 Groundf ish 93 " 7 Scallops video 13
" 8 Scallops {survey) 100
344 PndRST CAN-Q 1 Groundf ish 154 uss [ Fish egps,larvae,temp. 155
CAN-Q 8 Groundf ish 190 T,Vn CaN-Q 6 Mackerel larvae 132
- Vo CAN-SF 1 Herring acoustics 13
4 R,5,T CAN-Q 9-10 Shrimp L2 ¥n,W  CAN-SF 5 Sealworm 26
T CAN-ST 1 Sroundfish abundance 73 Vs CAN-B 2,3 Squid 7%
CaN-G 5-6 Croundfish migration 45 w CAK-SF 4 lladdock tagging -
5-6 Juvenile cod (IGYPT) 183 K% CAN-SF 2 Chserver training -
a Groundfish leg " 3 Groundfish acoustica 9
v CAN-SF 5 Shrimp 3 " 4-5 Gear studies -
CAN-SF 10 Shrimp kTS " 5 Scallops 135
Ys,W CaN-5F 3-4 Groundfish 92 " 6=7 Hzlibut survival 48
WX CAN-SF 6-7 Groundfish 182 " 9-10 Deep trawling 8
CAN~SF 0 Red{ish 94 " 6 Gear trials/live fish 7
SUN 10-11 Juvenile Silver hake 105 " g Gear studies -
X Usa 4,10-11 Bottom trawl a7 " 10 Live fish 5
" 9 Clam tag recovery -
45 X,Ze CAN-SF 3 Groundfish inventoery 70 " 3 Seal worm index survey 81
" 4 Patrasites 1
5 Yz LSA 4,10~11 Bottom Lrawl 326 " (] Pollock 37
A CAN-SF 9-10 Larval =callep 130 " 6 ECOLOG test -
Usa 7-8 Scallop 315 " 7 Plankton collectien 5
Ze CaN-5F 7 Cod/haddock diseribution 61 " 10 10P training -
- CAN-N 4,5, Hydrography -
6 ABC USA 2-4,9-10 Bottom trawl 16
UsA 7 Scallop 326 4+5  W,X,Ze CAN-3F -8 Juvenile gadids 38
- XZ " 8-9 Labster -
OTHER SURVEYS " 10-11 Offshore herring 4a
R — XZe " 3-4 Larval gadids 37
" 1 171
1 A GRL 8 Heavy metal 26 ? Lobster larva
" 8,9 Environmental research 54 " 10-11 Herring larvae 134
" 6 Hydrogr.,Plankton, shri: 171
ABep " 11-12 Hidrugraphy ' i 47 5 ¥, Ze Usa 7 Fish eggs,larvae,temp. 155
ABCDEF " 7,8 Areal surveys, whales - ¥, Ze 2w " 6,7 Fish eggs,larvae, tenp. 155
B " 10 Scallop 39 Ze CAN-SF 4 Larval fish 11
BDE " 10,11 Cod inshore 126 " 8 Sgal]'nps 1;2
BDF " 6,7 Young cod 223 Z UEA 2,5 }'}sh{ng power Ras
D " 1 Creenland halibut 28 9,11 Fishing power
" 2 Hydrograph 3
n 3 gzﬂuip i 130 546 Y7ZA U'S'A 5.6 F?sh egps,larvae, temp. 1;5
DE " 10 Young [ish, hydrography 19 YZABC " 3.4 F}sh epgs,larvae, temp, 155
DEF " 3 Hydrography 24 5,8 Fish eggs, larvae, temp.,
E " [ Heavy metal 21 salinity, ehlerophyll 134
" 8,3 Fish eggs, larvac, teop.,
- : - salinity, chlorophyll 134
1,2,3 EFJKL  CAN-N 2,10 Salmon tagging . 10 P egg,]arvae‘temp. 13
3 A ic: hid 8 ZABC " 1,2 Fish eggs, larvae, temp., .
' (jﬁ ER-N 793 cZ:u:;:&lK;mP Hoee - ' salinity, chlorophyll 134
! " 11,12 Fish eggs, larvae, temp.,
ic: i ini hlorephyll 134
243 JH SN 11 Acoustic:capelin 9 . s\z,lxnity, -
JK CAN-R 10 Capelin (acoustic) - . &4 h}sh eggs,}arvae,:cmp. 122
JKL CAN-N Y Oceanography - 7.8 Fish eggs,larvae,temp. )
- i 1 1icy (inc,
IR o 1011 dpdregraghy oo™ e edtmeat benenic
v 10,11 Pelagic (acoustic) - Vd 1 hatoh analyaes) 996
XL " 5,6 Capelin (acoustic) - and crawl cate ¥
" 6 tod (acoustic) -
" 10,11,12 Pelagic (acoustic) -

1

Data from Canada {(Gulf) were submitted to the NAFQ Secretariat subsequent to the
meeting and are now included in Tables 1 and 2.




b)  Survey plans for

1988 and early 1989

STACREC was presented
(Table

Secretariat

.95 .

STACREC noted

with an inventory of surveys planned for 1988 and early 1989 by the
2) covering 10 countries (or components) .

that Canada

{Gulf) was not to be found in this list or in the one for 1987 and early 1988 survey activity
(see NAFO Sci. Coun. Rep., 1987, page 90), and that this information should be obtained. The

Secretariat

should

contact a Scientific Council representative for Canada so that contacts
can be identified to facilitate the collection of this information!.
Table 2. Biological surveys planned for the KAFQ Area in 1988 and early 1989.
Country Ares Type of survey Dates Country Area Type of survey Dates
STRATIEFLED-RANDOM SURVEYS - 1988 CARQ 4R Herring hydroacaustics Dct, Jul
4RS Shrimp larvae and ichthyoplankton May 16-26
CAN-N  2GH Groundfish Aug 16-5ep 09 48 Crab tagging May 29=Jun 16
m Shrimp Jul 06-26 Crab behaviour (photography)  Sep 03-15
2J43K Croundf{ish Oct 25-Dec 03 Shrimp hydruacoustic Sepa
L Groundf ish Now 09-28 Protogongaulax . Aug
ILKG Groundf ish Apr O5-May 25 4T Mackerel larvae Jun 18-Jul 07
Juvenile flatfish Sep 09-28 Mackerel mortality Aug~Sep
ips Scallep Apr 28-May 10 Gear trial (videe,acoustic) May
scallup Aug 04-09
mmmmmm——meaa. CAN-SF 4¥ Berring acoustics Jan 07-27
CAN-Q JPn+4RST  Groundfish Jan 11-2% A¥n Herring acoustics Jan 1989
Groundfish Jul 26-pug 19 A Haddock tagging May 03-13
LRST Shrimp Aug AVHY I0P training Feb 01-12
Gear trials Feb 10
CAN-SF  4V¥sW Croundfish abundance Mar 22-30 Mesopelagic fauna slope Coastal Feb 15-26
Shrimp Hay 02-13 Square/dismond mesh Apr 18-29
Shrimp Sep 19-30 Square/diapond May 25-Jun 03
Cod Mar 13-23 Mesopelagic Jun 06-~17
AVHY Scallup Hay 16-27 Square/diamond Aug 16-26
Groundfish Jul D4-28 Mesopelagic Oct 17-28
Redfish oct 03-13 Mesopelagic Nov 28-Dec D9
52 Groundfish survey Feb 29-Mar 14 10F rraining Fab 02-08
Seallops Jul 26-Aug 12 4 Live fish Jun 21-30
52 GCroundfish Feb 21-Mar 06 AWK Acoustics Mar #1-3}
A% Acoustic trawl groundfish Mar 14-24
CAN-G 4R Scallap Jul 11-27 Plankten collection Apr 06-08
AT Groundfish Sep 5-16 AVWX+52  Pallock Hay 30-Jun LO
Groundfish Sep 27-0ct 07 AX+5Ze Live fish apr 0515
Larval herring Oct 24-Kov 10
E/DEV E.Greenl. Groundfish, mainly cod Sep 05-Oct 12 5% Juvenile padids Jun 13-30
1B-F Groundfish, mainly cod QOct 15-Dec 02 Lobster travling Jul 11-22
Lobster/trawl Sep 06-16
E/FRA 1Ps Groundfish survey Feb-Mar Hereing Oct 26-Nav 09
5z I¢hthyoplankton Jul D4-22
GRL O+1ABCD  Shrimp trawl survey Jul-Aug Ichthyeplankton Aug 22-Sep 02
Plankton Qcr 02-09
JEH E.Greenl. Pelapic, groundfish Jun-Jul Plankton Ger 11-24
84 1 Groundfish Sep-Oet
CAN-G AT Juvenile herring Jun 29-Jul 21
E/ESP M Bottom Lrawl Jul 01-Aug G5 Snow crab biomass Jul-Aug
Herring acoustics Oct 31-Nov 25
SUN 0B Trawl: G. halibut, grenasdier Sep lo-Nov 15 Juvenile herting Dec 1-1%
2GHS Trawl: G. halibut, grenadier Sep lb-Nov 15
IKLMND Teawl and acoustic:groundfish  Mar l4-Jul 03 CRL E.Greenl, Whales aerial surveys Jul-aug
4VWE Juvenile Silver hake Oct-Nov Capelin acoustic Sep
- 14 Greenland halibut Aug
Usa 4K Bottom trawl Apr D4-29 Heavy metal Aug-Sep
Bortom rravl Oct L7-Nev 11 14BCD Young shrimp survey Sep
5YZ Bottom trawl Mar 21-apr 15 LABCDEF  Hydrography, plankton Jun-Jul
Bottom travl Oct 03-Nov 11 Hydrography Oct-Nov
546 Scallops Jul Oé-aug 12 Whales aerial surveys Jul-Aug
6 Bottom travl Har 03-Apr 01 1BcD Scallop Sep
Bottom trawl Sep 12-0ct 14 13D Scallop May-Jun
1BDF Young cod Jun-Jul
1coe Whale photo I.D. surve: Jul-Au
OTHER SURVEYS - 1986 1CDEF Cod suSvEy Y Oc:JNus
CA¥-N  1-3 Saluon Sep 30-0ct 21 1 :;:;25::5:; Jan
22 Cod sampling Jul 20-Aug 16 Hydrography Oct
2J43K Cod {acoustic) Jun 01-1% Hydrography Dec
Capelin (acoustic) Occ 04-23 LEEF Yaung fish survey Aug-Sep
21+3KLPs Hydragraphy Hay 02-Nov 04 1E Heavy metal Jun
2J4543 Oceanography Jul 11-Aug 02 1F Greenland halibut Jan-Feb
3KL Herring Sep 23-tov 25 Heavy wetal Jul-au
Herring Oct 1B-Nav 25 R
3KLPs Capelin Hay Lb-Jum 26 gy 243K Acoustic:ayctaphidae Sep 06-15
n Ceab X Apr 19-Hay 03 21+3K ricoustic:capelin Gct 2B-Nov 15
Capelin tagging May 05-23 K Trawl:grenadier Aug 28-Sep 06
Oceanography Apr 04-15 ILNG Acoustic:capelin May 24-Jun 05
Capelin (acoustie) May 13-30 Capelin lgrvae, temperature Nov 2Q=Dec 10
Crab ) Jun 01-17 kX Egys, larvae, temperature,
Cod tagging Jun 20-Jul 15 salinity spr 13-22
Oceancgraphy Jul 29-Aug 05 4VWK Adult Silver hake, hydrography,
Crab Aug 08-24 plankton Jun-Aug
Squid Aug 27-Sep Q2
Oecansgeany wpasas U B Do pouer Sopoct
graphy 4 S5+6ABC Fish eggs, larvae, temperature Har-Apr
grah teial gcz 22':{" o7 Fish eggs, larvae, temperature Sep-Oct
ear trials e =Nov B i ot { -
3Lre Horring Taa 09-Feb 24 Envirenmental quality Jan-Dee
Herring Jan 09-Feb 24
Ko Capelin {acoustic) Jun 2)1-Jul 04 SURVEYS FLANNED FOR EARLY 1989
Jor Squid May 25-Jun 08
3P Redfish (acoustic) Jul 28-aug 14 CAN-H 233K Croundfish Feb
3Pa Cod tagging Aug 22-Sep 20 LND Redfish Jan
4R Crab Apr 18-29 3Ps Groundfish Feb
4ve Squid Feb 22-Mar 14
E/ESP M Bottom trawl Jul-Aug

1

Data from Canada (Gulf) were submitted to the NAFO

Tables 1 and 2.

Secretariat and are now included in
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¢) Review of stratification schemes

STACREC noted that no information was available on this item including further review of the
stratification schemes which had been proposed for Div. 2G and 2H in 1987 ($CR Doc. 87/23).
This information should be presented to STACREC when ready.

d)  Coardination of surveys in 1988 and 1989 (if required)

There were no proposals to discuss under this item.

e)  Survey design procedures (Working Group Report)

A report on the recent activities of this ad hoc Working Group was tabled by the convener (W.
Brodie), altong with the recommendations made to the group by STACREC at the September 1987
Meeting. The main task remaining for the group, a review of the comparability of USSR
surveys from 1967 onwards, will be started by the convener and presented to the working group
for review at this September 1988 Annua! Meeting, if possible.

Request of the Fisheries Commissien Concerning an Annual Scientific Program in the Regulatory Area

a) Review of the scientific knowledge on the status of the fish stocks

STACREC noted that the Regulatory Area extends over NAFO Statistical Divisions 3LMNO and com-
piled a tist of fish stocks involved. Among these stocks, those ir Division 3M are entirely
in the Regulatory Area while others are only partially in this area. Although it was agreed
that the STACFIS report from this meeting would be valuable in addressing this issue in
general , STACREC felt that the current status of information on stocks in the Regulatory Area
was well known, This information is summarized in Table 3,

Table 3. Summary of sclentific information on stocks occurring in the Regulatory Area.

Statisticat Information on Biological Sampling of:  {1/V abundance survuys lor: Biological Sludies
Direcled
Nominal | Discarded Fishing Stock
Catch Calch Ellont Catches Discards Stock Recruits ] Other

Cod 3L
(2J+3KL)

God IM

Cod 3NO

Redfish 3M

NA

Ma)
applicable

Redlish 3LN

Redlish 30

A plaice 3M No dala

A. plaice JLNO

Yellowtai ILNO Deliciencies
in dala

Witch 3L
(2J13KL)

Wilch NGO

Dala
salisfactory

*G. halibul 3L
(2+3KL)

R. Gren. 2+

Capelin JLNO

Squid 3+4

* No relevant catches in the Regulatory Area.
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Available scientific information

i) Data available and shortcomings

STACREC analyzed the level of scientific information and examined the statistical data
bases for stocks in the fegulatory Area,  SCS Doc. B88/19 contains both the summarized
information on sampling provided by the Secretariat as well as a stock-by-stock
description, each on a country~by-country basis, of the available information, including
a surmary of the deficiencies in the data hases. :

STACREC ncted that an important issue with regards to dats deficiencies was the lack of
information from some non-member countries fishing in the Regulatory Area. It was
pointed out that the main problems which persist in the statistical information are
inadequate reporting of discards and submission of incomplete statistical reporting
forms.  However, STACREC alsc noted that this was a general problem for many stocks in
the NAFQ area.

i1} Collecting method used

STACREC noted that there are essentially 3 methods which could be employed to collect
new data: research vessel surveys, sampling of catches at sea on board commercial
vessels and sampling of landings. A sumnary of the level of these sampling methods can
be seen in Table 3 of SC$ Doc. 88/19. It was felt that the present sampling of some
fisheries in the Regulatory Area, although very important, does not cover all the
fishing season. With some co-operation between sampling-at-sea programs of different
ceyntries, it may be possible to obtain more complete coverage of fisheries in some
areas and/or seasons. Further information may also be available from examination or
reanalysis of logbook data.

Information on Canadian commercial sampling and research vessel survey activity in Div.
3LND was reviewed by the committee. It was noted that only Canada and the USSR had con-

ducted surveys extending into the Reguiatory Area in recent years.

iii) Review of means available for collecting data

STACREC noted that the methods for collecting data which were described previously are
essentially those which are most adequate for assessment purposes. It was felt that
additional efforts must be directed towards improving sampling coverage and intensity,
towards resolving deficiencies in the data bases, and towards impraving our overall
knowledge of the stocks listed in Table 1 of SCS Doc. 88/19.

Requirements for additional scientific information

STACREC noted that there are many relevant matters for those stocks in the Regulatory Area
which could be proposed as specific scientific cbjectives, such as the Flemish Cap Project.
Nevertheless, it was agreed that such studies, other than those presently in progress, refer
to species without present commercial interest.

A1l relevant data for stock assessments are currently provided by existing programs of
sampling and research vessel surveys. However, STACREC noted that all such programs were not
campiete, Steps should be taken to improve these programs so that existing deficiencies in
the data bases {Table 3) can be resclved.

Recommendations for the first Annual Scientific Program 1583

The meost wvaluable scientific information that could be callected at the moment are thase
oriented toward covering deficiencies already pointed out. This implies improving the
accuracy of statistical data reporting, collecting more information on discards and extending
sampling coverage.

STACREC noted that research vessel surveys are an additional source of valuable information
for many stocks, providing most of the biological data available for those stocks. STACREC
therefore recommends that existing surveys be continued, and that any new research efforts be
addressed towards completing scientific objectives currently in place.

6. Other Matters

a)

Review of Scientific Observer Program

STACREC noted that the number of cbserver days in the Regulatory Area declined steadily from
145 in 1983 to 25 in 1987. Based on the assumption that the Fisheries Cormission's request
for an Annual Scientific Program in the Regulatory Area implies coordination of sampling at
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sea, STACREC felt that the NAFO Scientific Observer Scheme may become superflucus.  STACREC
therefore recommends that the usefullness of the NAFO Scientific Observer Scheme be re-
eva luated,

List of fishing vessels for 1986 (progress work)

NAFD 5CS Doc. B8/11 pointed out that the outstanding data from two countries {GDR and
Portugal) were forwarded to the Secretariat during the June 1988 Meeting. The Secretariat
can now praceed with the final listing of fishing vessels for 1986. STACREC noted that this
delay was due to a communications problem between the Sacretariat, Portugal and the EEC.
Future requests for information of this type should be directed to the EEC rather than to
individual member countries of the EEC.  Efforts should be made to provide these data on or
before the deadline dates.

Tagging activities for 1987

A review of tagging information was presented in SC5 Doc. 88/7. It was noted that data for
Denmark (Greenland) will be submitted after this meeting®, and that any other outstanding
information should be made available to the Secretariat. STACREC aiso pointed out that it
would be useful for the Secretariat to obtain information on salmon tagging reported to ICES
to complete the NAFO information on this subject.

Review of relevant SCR and $C5 documents (not considered in items 2 to 5 above)

NAFQ SCS Doc. 88/1, which contained nominal catches of selected species for 1976-86, was con-
sidered valuable by STACREC, and the annual production of similar documents was encouraged.

NAFO SCR Doc. B8/15 presented a technique using spline methodology for design and data
analysis of USSR research vessel surveys on Flemish Cap. This approach is currently used for
shrimp surveys in the Barents Sea.  STACREC noted that the method of spline approximation
would be more useful if a separate survey was conducted with this technique in mind, but that
the only available data for analysis were results from previous stratified-random surveys.

Other business

The Secretariat pointed out that a fishery now exists for Stimpson's surf clam (Spisula
polynyma) in Div. UVYWX and that this species requires a code for the NAFO statistical data
base. STACREC recommends that this be dome and that FAQ be notified so appropriate changes
can be made to statistical forms,

There being no other business, the Chairman thanked the rapporteur and the participants and
extended special thanks to the NAFO Secretariat for their assistance in the preparation of
information for this meeting. The meeting was then adjourned.

2

These data were submitted to the Secretariat on 22 June 1988.
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APPENDIX [11. REPORT OF STANDING COMMITTEE ON PUBLICATIONS (STACPUB)

Chairman: Sv. Aa. Horsted Rapporteur: R. G. Halliday

The Committee met at NAFQ Headquarters in the Bedford Institute of Qceanography, Dartmouth, Nova
Scotia, Canada, on 13 and 21 June 1988. 1In attendance were Sv. Aa. Horsted (Chairman), W. R. Bowering
and R, G, Halliday (Canada), 5. Kawahara (Japan), J. Messtorff (EEC), V. A, Rikhter (USSR}, and the
Assistant Executive Secretary (T. Amaratunga), and the Executive Secretary (J. C. E, Cardoso) attended
on the morning of 13 June and on 21 Jume., Upon the invitation of STACPUB, G. P, Ennis and M. D,
Grosslein attended on 13 June in their capacity as Associate Editors,

1. Review of STACPUS Membership

W. R. Bowering was welcomed to the Committee replacing M. Q. Larrdfieta who had resigned.

2. Review of Scientific Publications Since June 1987

a) Journal of Northwest Atlantic Fishery Science

Volume 7(2) containing 9 papers and 3 notices (85 pages), was published in early 1988 with a
publication date of December, 1987. Three papers have been processed for publication in Vol.
8. Two more papers requiring technical editing were returned to the NAFO Secretariat by the
Associate Editors. Indications are that Velume 8 will be ready for publication in late sum-
mer or autumn 1988.

b) NAFO Scientific Council Studies

Number 12 containing B papers and 3 notices (92 pages) was published in March 1988, Two
papers are currently under review for Studies No. 13.

c) NAFO Statistical Builetin

Volume 35 for 1985 (321 pages) was published in December 1987.

d) NAFQ Scientifi¢ Council Reports

The wvolume {138 pages) containing reports of 1987 meetings of the Scientific Council in
January, June and September, was distributed in Decemher 1987.

e} List of Fishing Vessels

Late submission of data for 2 countries has delayed publication of the 1586 list of fishing
vessels. (see also ltem 6(b) of STACREC report, Appendix |I.}

f} Index and List of Titles

The provisional index and lists of titles of 98 research documents (SCR Doc. series) and 27
summary documents (SCS Doc. series), which were presented at the Scientific Council Meetings
during 1987 were compilted and presented in 5C$ Doc. 88/9 (2h pages).

3. Editorial Matters Regarding Scientific Publicaticns

a) Editorial Board activities

Journal submissions increased again in 1987 to 26 papers, compared to 18 in 1986. Although
this is encouraging, there is an insufficient number of accepted papers in hand to allow two
issues to be published this year, Thus, Volume 8 will consist of a single issue published in
the latter half of the vear.

b) Interim and future editorial arrangements

i) Position of editor

It was confirmed by the Executive Secretary that the new Assistant Executive Secretary
has among his duties responsibility as editor of the Studies series and technical editor
for the Journal.

ii} Review of Editorial Board

The Committee was informed of the resignation of W. G. Doubleday as Associate Editor for
Biomathematics, and of the prospective resignation of G. P. Ennis as Associate Editor
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for Invertebrates contingent on decisions at this meeting on duties and functions of
associate editors, '

The three Associate Editors present identifled & rnumber of issues and problems
associated with the functioning of the Board. In particular, typescripts received for
editing were often substandard in terms of document preparation, and it seemed unlikely
that these ones had received any review within the author's laboratery before sub-

mission, ft was agreed that the Technicel Editer wil) screen papers received for the
Journal and return to the authors for further revision those which do not meet basic
requiremeats, ft was also agreed that, when Research Documents are identified by

STACPUB for possible publication, authors are to be advised that those submitted for the
Journal are expected to have been already subjected to some review within the authors!

laboratory and that the typescripts are expected to meet normal journal submission
standards.

The poor initial quality of a typescript is often a reason for a long "turn-around’ time
in processing papers but workload of Associate Editors is another primary cause. ‘It was
believed that quick publication is an important factor determining authors' choice of
journal when submitting papers, and improvements in speed of publication in the NAFD
Journal were required. None of the editors present felt that they could take on any
additiocnal editorial work and it was proposed that two more editors in the field of
Vertebrate Fisheries Biology be appointed.

Associate Editors also expressed uncertainty about the extent of their duties, par-
ticularly now that a new Technical Editor was in place. it was agreed that the respec-
tive duties of the Technical and Associate editors would be as described in Annex 1.

The Committee expressed the hope that Dr. Ennis would find it possible to continue as
Associate Editor for Invertebrate Fisheries Biology and agreed to offer Dr. R. Mohn,
Halifax Laboratory, Canada, and Mr. R. Bowering, Northwest Atlantic Fisheries Centre,
St. John's, Canada, the positions of Associate Editor for Biomathematics and Vertebrate
Fisheries Biology respectively, It was decided to defer appointment of the remaining
editor for Vertebrate Fisheries Biology until the September meeting. Members were re-
quested to bring forward names of potential candidates at that time. The desirability
of finding an editor in Eurgpe, if at all possible, was. expressed.

Promotion and Bistribution of Scientific Publications

Publicity and response regarding the Journal

Journal subscriptions have not increased in the last four years indicating that recent adver-
tising efforts have not been successful. The meeting was informed that there are agencies
which advise on promotion of scientific journals and the Executive Secretary was requested to
investigate these and to enlist their services on behalf of the NAFG Journal if it appears to
be in the best interests of the Council.

Invitational papers for the Journal

The past chalirman had been unable to make progress aon this matter. The present Chairman
undertook, with the assistance of the Assistant Executive Secretary, to pursue earlier pro-
posals.

Scope of the Journal

Associate Editors expressed concern that, particularly if additional editors are appeinted,
there may be problems maintaining consistent criteria for judging the suitability of papers.
It was confirmed that, while the Journal aspires to be a primary journal in that it publishes
refereed papers of high quality, it has a regional scope and should provide an outlet for
material of regional interest which might not be within the scope of the major international
journals, i.e. it should play a role complementary to, rather then compete with, the major
international journals. It was also emphasized that the Journal was under fewer space re-
straints than most commercial jcurnals and can offer to accommodate longer papers than do
other publications. Thus, the length of papers need not, in itself, be a criterion for re-
jectieon.

The distinction between the Council's Studies and the Jourpal with regard to editorial
standards was also reviewed and members attention was directed to the editorial standard for
Studies established at the September 1985 Meeting (Sci. Coun. Rep., 1985, page 12t1).
Institution of periodic meetings of the Editorial Board was suggested as one way to promote
consistent standards but the Executive Secretary indicated that there was no provision for
payment of editors' travelling expenses by NAFO. It was agreed that other ways of main-
taining editorial consistency need to be explored.
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The question was raised whether inclusion of ''motes" in the Journal would encourage more
numerous contributions. It was agreed that the present scope of the Jourpal did not exclude
notes, Brief communications have tended to find their way into Studies, however, and the
¢riteria for distinguishing between notes suitable for each series need to be developed. [t
was pointed out that this was another example of the continuing difficulties which had been
experienced in defining the respective roles of the two series. One solution would be to
combine the series into a single journal with a broadened scope. It was agreed to explare
these issues in depth at a subsequent meetipg.

d)  Production costs and revenues for Scientific Council publications

Production costs and revenues for the various publications related to the activities of the
Scientific Council were reviewed and it was noted that no significant changes had occurred
from previous years,

Papers for Possible Publication

a) Review of proposals from 1987 meetings

0f the 26 papers nominated from 1987 meetings, 62% have been received to date. This s
clese to the long-term average and an improvement over the 1985 and 1986 situstion, when only
about 50% were received. -

b) Review of contributions to 1988 meatings

Documents which were presented to this meeting, including $CR Doc. 87/98, were reviewed and
the Committee requested the Assistant Executive Secretary to invite the authors of the Ffol-
lowing documents to submit these as papers for possible publication in one of the NAFO
Scientific Council series: SCR Doc. 87/98 and SCR Doc. 88/15, 17, 21, 33, 36, L4, 53, 60, 65,
and 66.

When the invitation to authors is made, the Assistant Executive Secretary was requested not
only to <convey the submission quality standards for Journal papers described under Item
3.b(ii) of this report but to indicate also that papers for Studies should be of reasonable
technical quality. Most SCR Documents selected require some revisions before they can be

considered ready for publication in Studies. It is pot possible to publish papers unless
there is a clear and unambiguous presentation of results, and this is the authors' responsi-
bility.

Microfiche projects

a) Review of requests for microfiche of ICNAF documents

Ten sets of ICNAF documents have now been purchased and half the initial expenses have been
recouped. There are a variety of libraries and laboratories which previously expressed an
interest in purchasing sets but which have not yet done so. Scientific Council repre-
sentatives are urged to encourage these agencies to proceed with a purchase. '

b) Question of microfiching NAFQ research documents

It was agreed in principle that to put NAFQ documents on microfiche would be a worthwhile
thing to do. Furthermore, with each year's delay, initial outlay required to do this is
mounting as the backlog increases, STACPUB members continued to be of the wview that a
specific sum should not be requested in the publications budget for this item, at least until
the ICNAF microfiche project breaks even, However, the Executive Secretary was requested to
make whatever progress is possible with microfiching NAFO documents should opportunities pre-
sent themselves within annual budgets.

Other Matters

The Chairman thanked the [xecutive Secretary, the Assistant Executive Secretary and the Associate
Editors who were in attendance for their contributions to the meeting.




- 102 -

ANNEX 1. The Respective Roles of the Technical Editor

and of Associate Editors of the NAFO Journal

The Technical Editor

The Assistant Executive Secretary will serve as Technical Editor for the Journal. Respensibili-
ties include:

- Initial screening of typescript on receipt to ensure that the paper lies within the general
scope of the Journal and that the format and presentation quality is adequate to allow
efficient editorial review, Papers not mesting submission standards are to be returned 1o
the author with suggestions for improvements which might make the paper suitable for con-
sideration either for the Journal or another outlet,

- Distribution of papers to Associate Editors with due consideration of editor's field of ex~
pertise and editorial workload.

- Maintenance of records on the progress of editerial review and cooperation with Associate
Editors to ensurs its expeditious completion.

- Technical editing of papers accepted for Journal publication by Associate Editors. This in-
cludes correction of spelling or punctuation, standardization of symbols and abbreviations,
cross-checking of table and figure references, checking that literature citations are proper-
ly referenced in the text, that such citations are complete and journal abbraviations are
standardized, improving presentation of tables and figures, and other items of this nature.
Any issues of a scientific mature which arise during technical editing are referred back to
the Associate Editor responsible for that paper.

Associate Editors

Responsibilities include:

- Obtaining reviews of papers by experts on the topic dealt with in the paper. As many
referees as necessary may be consulted in forming a view on the paper‘s merit for publi-
cation, but at least two expert views will normslly be obtained.

- Advising the author({s) of changes, if any, required in the analysis to make it acceptable for
the Journal or, alternatively, informing the author{s) of the paper's rejection for the
Journal .

- Forwarding to the Technical Editor a typescript suitable fer publication with regard to
scientific content and expression, requiring only standard technical editing. Figures and
tables will be evaluated for content only.

- Advising the Technical Editor of those papers rejected for the Journal which might be suit-
able for the Studies series.
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APPENDIX 1V. RULES OF PROCEDLRE

Formulation of Rules Common to the Three Main Components of NAFO (SCS Doc. 88/10)

At the 1987 June Meeting, the Executive Secretary advised the Scientific Council that the General
Council had initiated in 1986 discussions on new Rules of Procedure which dealt with voting by mail or
telex stating that as soon as they would be approved by the General Council they should be presented to
the Scientific Council for consideration. These rules were finally approved in September 1987 by the
General Council but were not presented to the Scientific Council, as it had been expected.

The Executive Secretary also advised that even though the Fisheries Commission received the new rules
in 1987, consideration by that body will take place at the 1988 September Meeting.

The question was reviewed along with SCS Doc. B6/28 (Serial No. N1266) which provided the current
status of the Rules of Procedure for the Scientific Council.

It was agreed that Rule 2 of the Scientific Council be expanded by addition of the following amended
text of the provisions concerning mail and telex voting as adopted by the General Council:

2.5 When a vote is taken by mail or by other means of teledocumentation, the Executive Secretary
shall address the request for the vote from each Contracting Party to the authority re-
presenting that Contracting Party at his or her official address with copies addressed to
each representative on the Scientific Council of that Contracting Party at his or her cor-
responding official address.

2.6 The result of a vote taken by mail or by other means of teledocumentation shall be ascer-
tained by the Executive Secretary at the end of a period of at least thirty (30) days after
the date of the initial request for the vote and such period shall be made c¢clear in the text
of that request. .

2.7 a) If no reply from a Contracting Party, in the case of a vote taken by mail or by other
means of teledocumentation, reaches the Secretariat within the pericd established under
2.6, that Contracting Party would be recorded as having abstained and it shall be con-
sidered part of the relevant quorum for voting purposes.

b) Contracting Parties shall promptly acknowledge receipt of any request for vote by mail
or other means of teledocumentation. If no acknowledgement is received from any par-
ticular Contracting Party within one week of the date of transmittal, the Executive
Secretary will retransmit the request, -and will use all additional necessary means
available to ensure that the request has been received. Confirmation by the Executive
Secretary that the request has been received shall be deemed conclusive regarding the
inclusion of the Contracting Party in the quorum for the purpose of the relevant vote by
mail or other means of teledocumentation.
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REPORT OF SCIENTIFIC COUNCIL

Annual Meeting, September 1988

I. CPENING
Chairman: J. S. Beckett ' Rapporteur: T. Amaratunga

1. Adoption of Agenda

The Scientific Council met at the Ottawa Congress Centre, Ottawa, Ontario, Canada, during 12-16
September 1988, to consider and report on various matters listed in the agenda (see Part C, this
volume) . Representatives attended from Canada, Demmark (Greenland), EFuropean Econcmic Community
(EEC), Japan, and Union of Soviet Sccialist Republics (USSR}, Two chservers from the United
States of America (USA) were present.

The meeting was preceded by the Special Session on "Impact of Changes in Environmental Cenditions
in the North Atlantic on Distribution, Availabitity and Abundance of Marire Species, with Par-
ticular Emphasis on the Labrador and Grand Bank Region in the Early 1980's", which was held at the
Bedford Institute of Oceanography, Dartmouth, Mova Scotia, Canada, during 7 and 8 September 1988,
with participation by scientists from Canada, Denmark (Greenland), EEC, Japan, Norway, USA and
USSR. :

The Chairman first proposed minor changes to the wording in the provisional agenda (see NAFD
Circular Letter 88/43) listed under Item VI!, Other Business. The Chairman then recognized with
regret that the present Chairman of STACFIS would step down at the end of this meeting and pro-
posed considering the appointment of a new Chairman at the concluding stages of this meeting.

Regarding agenda Item |1.2(a), Stock Assessments - cod (Subdiv. 3Ps), it was recognized that this
item was inserted upon the request of the EEC (Part C, Agenda 11, Annex ! - telex from E.
Gallagher). However, Canada had stated that for many reasons (Part C, Agenda t1, Annex 2 - letter
from P. Meyboom) it would not be appropriate for the Council to discuss this item. After long
discussion, 1t was agreed to delay further consideration of the matter until advice had been re-
ceived from the General Council. The cpportunity to reexamine the June assessment of the Subdiv.
3Ps cod stock was discussed on the basis of using alternative mathematical procedures as described
in the SCR Doc. 88/96. A brief oral presentation of this paper, not avalilable to members of the
Scientific Council at that moment, was given by the authors. It was decided by a majority vote
that there were not large encugh differences in the final results to justify a reassessment of the
Subdiv. 3Ps cod stock.

Regarding agenda ltem 11.2(b), Stock Assessments - cod {Div. 2J+3KL), the EEC {(Agenda ||, Annex 1}
had suggested that the Counci}, of Tts own initiative, carry out an assessment of this stock. The
Council decided, by vote, not to conduct such an assessment on its own initiative,

The Council then adopted the agenda recognizing that there would be no further discussion on
agenda Item ti.2(a) and (b) on cod stocks in Subdiv. 3Ps and Div. 2J+3KL respectively.

2. Adoption of Reports

The reports of -the Standing Committees, as adopted by the Council on 16 September 1988, are given
in:  Appendix |, Report of Standing Committee on Fishery Science (STACFIS), Appendix |!, Report of
Standing Committee on Research Coordination {STACREC) and Appendix |11, Report of Standing
Committee on Publications (STACPUB}. Brief summaries of these reports and ether matters con-
sidered (see Appendix |V} by the Council are given below in Sections ! to V. The adopted agenda,
the list of participants and the list of research (SCR) and summary (SCS) documents are given in
Part € of this volume.

1. FISHERY SCIENCE (APP. 1)

1. Special Session on Interaction Between Environment .and Fish Stock

At the Special Session which was convened by J. C. Rice (Canada), 20 papers were presented. There
were nine presentations on oceanographic conditions in the Northwest Atlantic with consideration
given to climatological relationships. Twelve papers dealing with the retationships between dis-
tribution and abundance of fish population and znomalies in oceanographic conditions were pre-
sented. Regrets were expressed on the lack of papers giving a review of the relevant quantitative
methods. The Council endorsed the general discussion leading to the elaboration of a number of
recommendations to improve and/or enlarge the collection and processing of environmental data,
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The Council also agreed with STACFIS suggestions that further consideration, by the Environmental
Sgbconmittee, of the content of the general discussion and of the recommendations made at that
time could be worthwhile in order to more precisely define their scope and priorities.

The Council endorsed the recommendation that NAFO initiates contact with seientists in charge of

the World Ocean Climate Experiment (WOCE) and invited the Chairman of the Environmental Sub-
committee to explore the avenues for such contacts.

Stock Assessments

No new assessment were carried out,

Future Special Sessions

a) Qutline for Special Session in September 1989

The Council endorsed the proposal by STACFIS that M. Fogarty {(USA) convene the Special
Session on “Changes in Biomass, Production and Species Composition of the Fish Populations
in the Northwest Atlantic Over the Last 30 Years and Their Possible Causes'. The Council
noted that the scope and format of the session would be circulated at a later date.

The Council agreed that the Special Session need not be restricted to NAFO Headquarters and
recognized that the 1989 Special Session may be held in Brussels.

b) Further Consideration of Proposéd Theme for the Special Session in September 1990

The Council adopted the propesal by STACFIS that the theme for the 1990 Special Session be
"Management Under Uncertainties Related to Biology and Assessments, With Case Studies on
Some North Atlantic Fisheries'", and noted that the outgoing Chairman of STACFIS will solicit
a convener before the June 1989 Meeting.

Other Matters

The Council noted that STACFIS reviewed three SCR Documents (88/03, 95 and 36) and recognized the
two previously circulated SC5 Documents (B88/06 and 21)}). Based on Document No. 88/96, the Council
agreed to the recommendation that various tuning methods for calibrating termingl F-values be
considered at the dJuns 1989 Meeting. |t was also recognized that STACFIS recommended that
adequate computer facilities need to be made available at the June Meeting.

The Secretariat received four SCR Documents (88/97, 98, 99 and 100) after the conclusion of this
meeting. The review of these documents is deferred to the June 1989 Meeting.

111. RESEARCH COORDINATION (APP. 1)

Report from Working Group on Survey Design Procedures

The Council noted that some progress was made by the working group but recognized that further
analyses were required and the working group will discuss this work in June 1989,

IV. PUBLICATIONS (APP. 111)

Review of Editorial Board {Associate Editors)

The Council was pleased to note that STACPUB has learned that G. P. Ennis would not resign as
Associate Editor for Invertebrates for the present, and that R. K. Mohn was likely to undertake
the task of Associate Editor for Biomathematics. The Council endorsed the STACPUB decision te
defer the appointment of the additional member to the position of Associate Editor for Vertebrate
Fisheries Biclogy.

The Council noted the concerns of STACPUB in the proper usage of the term "'Editorial Board' and
also its intent to review the tasks of the editorial staff at the June 1989 Meeting.

Invitational Papers

The Council noted STACPUB's report that there was no progress on invited papers since June 1988.
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Further Discussion on Possible Combination of Journal and Studies

The Council endorsed STACPUB's views that the importance of Studies series should -be explored
further at the June 1989 Meeting.

Review of Papers for Possible Publication

The Council was encouraged to learn that the Secretariat had responses from authors of 5 of the 11
papers nominated in June, and endorsed STACPUB's nomination of 9 of the 21 research documents
examined.

V. ADCPTION OF REPORTS

Provisional Report of Scientific Council, June 1988

For the adoption of its June 1988 Report, the Council considered the stock-by-stock assessment
summaries prepared after the June 1988 Meeting, since the Council had not had an opportunity to
discuss that text. Some significant comments were recognized and changes agreed. There were ex-
tensive discussions aboul the exact content of the section {d) on cod stock in Subdiv. 3Ps. This
largely involved the question as to whether the report should include a range of management
options, as an expression of a minority position raised under Article X(1) of the Convention.
There was a discussion as to whether or not the provisions of Articte X{1) apply in that case.
The guestion was referred to the General Council for consideration. Nevertheless, after a number
of sessions of the Scientific Council, the Council formally approved, with amendments, the summary
report of its meeting of 8-23 June 1988.

VI. FUTURE SCIENTIFIC MEETINGS

scientific Council Meeting in June 1989

The Council reviewed its earlier decision on dates and agreed to meeting at NAF0 Headguarters in
Dartmouth, Nova Scotia, during 7-21 June 1389. It was noted that the new location af NAFO Head-
quarters in Dartmouth has not been confirmed as vet,

The meeting will deal with the usual requests for scientific advice on fisheries management and
other fishery-related research and statistical activities.

Special Session (6-8 éeptember 1989)

The Council agreed that the Special Session be held in Brussels during 6-8 September 1989,

Annual Meeting (11-15 September 1389)

The Councii recognized that the Annual Meeting to be held in Brussels during 11-15 September will
run concurrently with the General Council and Fisheries Commission Meetings.

Tentative Dates for June 1590 Meeting

The Councilt tentatively agreed to meet during 6-20 June 1990 to deal with fishery science and
statistical matters.

V1l. OTHER BUSINESS

STACPUB Membership

The Council appointed A. Vazquez to fill the vacancy in STACPUB, created by the resignation of R.
G. Halliday. STACPUB membership is as follows:

v. Aa. Horsted {Chairman)
R. Bowering (Canada)
Vazquez (EEC)

Messtorff (EEC)
Kawahara {Japan)

A. Rikhter (USSR)

Ve E W
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Nomination of STACFIS Chairman

There were no nominations presented to the Council to consider as the replacement for A, Maucorps
(EEC) wupon his resignation as Chairman of STACFIS at the end of the September 1988 Scientific
Council Meeting. The Council agreed that the national representatives should be reguested to
nominate potential candidates to the Chairman of the Scientific Council, before the end of
November 1988, and a vote-by-mail will be held by the Secretariat thereafter.

Competence of Scientific Council

The Council deferred discussion on this matter to a future meeting.

Format_in 1989 of the Scientific Councii STACFI5 Reports with Respect to Stock Assessment

The Councll recognized the value of presenting stock assessments in the form of Summary Sheets
(see examples in Annex 2, 3 and 4 of the June 1988 STACFIS Report) and agreed that the Scientific
Council Report for the June 1989 Meeting will utilize this format.

VI,  ADJOURNMENT

The Chairman thanked participants for their contributions, noted the excellent support given by

the Secretariat, and adjourned the meeting.
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APPENDIX !. REPORT OF STANDING COMMITTEE ON FISHERY SCIENCE (STACFIS)

Chairman: A. M. Maucorps Rapporteurs: Various

The Committee met at the Ottawa Congress Centre, Ottawa, Ontaric, Canada, during 12-16 September
1988, to consider and report on various fishery-science matters that were referred to it by the
Scientific Council, Representatives attepded from Canada, Denmark {Greenland), EEC, Japan and USSR.

The meeting was preceded on 7 and 8 September 1988 by the Special Session on environmental con-
ditions in the North Atlantic, which attracted scientists from Canada, Denmark (Greenland}, EEC, Japan,
Norway, USA and USSR,

The matters which were considered at both meetings are outlined below, Various participants con-
tributed to the preparation of initial drafts of the different sections of this report,

I. SPECJAL SESSION ON ENVIRONMENTAL CONDITIONS
1. ‘ntroduction

The Special Session on ''Impact of Changes in Environmental Conditions In the North Atlantic on
Distribution, Availability and Abundance of Marine Species, with Particular Emphasis on the
Northwest Atlantic in the early 1980's", with J. C. Rice {Canada) as convener, was held at the
Bedford Institute of Oceanography, Dartmouth, Nova Scotia, Canada, during 7 znd 8 September 1988.
The session attracted a total of 40 scientists who are conducting research or share an interest in
research on the Northwest Atlantic QOcean and other polar and subpolar marine regions. A total of
20 papers were presented (SCR Doc. B8/65 and B88/77 to 88/94) with participation in the session by
scientists from Canada, Denmark (Greenland}, Federal Republic of Germany, France, Japan, Norway,
Portugal, Spain, USA and USSR.

z. Specific Tepics of Presentations

a) Oceanographic Conditions - Descriptions and Processes

There were nine presentaticns on the physical oceanography of the Northwest Atlantic and re-
lated areas. Areas considered in the presentations included the southern Grand Bank, the
Labrador Sea and Shelf, the USA coastal waters, and the Gulf of St., Lawrence. Oceanographic
features investigated included syrface and bottom temperatures and salinities, ice cover,
currents and temperature profiles. There was also substantial attention given to climato-
logical features which were thought likely to be linked to important oceanographic features.
Particular attention was given to the North Atlantic oscillation in this context. The time
periods used in these amalyses varied. |In all cases, however, pericds of several months to a
few vyears were commonly found to have consistently large anomalies. However, most
presentations stressed that their analyses were not complete,  and final explanations of
patterns present and processes which caused the patterns had not been determined. Al though
analyses of data from the Grand Bank, Labrador Sea and Labrador Current found a period in the
early 1980's to be snomalously c¢old, data from some other areas, including the waters off the
Mortheast USA and in the Gulf of St. Llawrence did not seem to show such a pattern. Several
presentations noted that ancther period of cold conditions occurred in the early 1970's,
Attempts were made to link these anomalies to cvcles of periods of around a decade and to
large scale climatological patterns and processes. Investigations of linkages and lags be-
tween events in different areas, from Arctic waters to the southern Grand Bank and even the
Northeast Atlantic, were also reported. In additicn to analyses at these large space and
time cscales, many analyses considered evidence for patterns at very local scales of space
{105 of meters in depth, 105 of kilometers horizontally) and time (hours to days) . These
local analyses were also considered important for identifying the level of resolution that
would be possible in analyses of patterns on larger scales from the data which were
available.

b}  Effects of Conditions on Marine Spacies

There were 12 presentatiocns on this theme. S$pecies considered incliuded capelin, silver hake,
Greenland halibut, northern shrimp, redfish, yellowtail flounder, haddock, American plaice,
and several cod stocks. Only one presentation directly addressed effects of oceancgraphic
events in a multispecies context, for the Barents Sea. Several of the presentations did
suggest that some observed changes in characteristics of fish stocks may be consequences of
effects of oceanographic events on lower trophic levels or processes, rather than direct re-
sponses of the fish to physical properties of the water bodies. As with many of the physical
oceanographic presentations, most contributors stressed that results being presented were
prelimipary and further analyses were underway. Several presentaticns noted that effects of
bottom temperature {or other features) on the abundance (or other features) of fish appeared
to be qualitative, to a large extent, in that there seemad to be thresholds, below which the
species being studied would be unlikely to be present, or activities such as spawning would
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be unlikely to occur, whereas in a range of conditions past the threshold, Tlittle relation-
ship between physical and biological attributes was seen. Several presentations also noted
that year-class strengths of various stocks appeared to be associated with environmental con-
ditions, either with strong year-classes occurring only when '"favorable' anomalies occurred,
or weak year-classes occurring consistently when anomalies were “unfavorable'', It was noted
several times that few, if any, of the generalizations were inviolate, however. For example,
anomalies in the proper direction might be a necessary condition for production of @ strong
year-class, but would not be a sufficient condition., Similarly, although a stock may appear
to avoid water with certain properties, occasionally large catches could be obtained in such
waters, especially if the presumed unfavorable conditions were widespread. There was also
attention given to differences among species in their preferred conditions; it was noted that
patterns of association between abundance and water temperatures often were found to differ
between stocks of the same species, or age classes of the same stocks. Several presentations
noted that consideration of environmental conditions was at least appropriate in assessment
and management contexts; for examplie in the estimation of expected levels of recruitment or
even growth, and might be an essential factor in the conduct of research surveys and analyses
and interpretation of survey data.

Quantitative Tools for Extracting and Relating Patterns in Data on Fisheries and QOceanagraphy

There were no presentations on this theme of the special session. |t was noted in mapy pre-
sentations, however, that investigations of fisheries-environment interactions were hampered
by a perceived inappropriateness of available quantitative methods.

General Discussion

Following the presentations there was a general discussion of all the papers and the common points
emerging from them.  Several geperal points were considered and a number of generalizations, con-
clusions, and recommendations arose from the discussicn.

a)

Data and Analysis

Much of the discussion focused on the sources and types of data used to investigate fisheries
- oceancgraphy - climatology relationships. Although all participants were impressed with

the progress made in these areas in the recent decade, there was a general feeling that much
could be done on several fronts. However, disappointment was expressed that more sources of
data were not used; particularly for investigations of the fisheries-oceanography Iinkages;
few data other than those from research vessels were considered. It was recommended that
scientists be encouraged to investigate other sources of data, such as satellite images from
NOAA, in order that more, and different types of data on physical and biological ocean-
ographic properties be available.

It was also noted that most analyses used bottom temperature as the only oceanographic
variable. Although it may be the most readily available attribute, there was no compelling
evidence that bottom temperature is the single attribute influencing fish populations. |t is
recommended that scientists use other variables, such as salinity, or change in temperature
{@as well as absolute temperature) in their investigations of relationships among attributes
of fisheries, oceanography and climatology.

In addition to the types of data used, concern was expressed about the amount of data
available for these investigations. It was agreed that long time series of data on ocean-
ography, climate, and fisheries are all essential, in order to identify signals with
durations of several years, or periodicities of years to decades; and to give a context to
the degree to which specific events deviate fram usual conditions. The importance of main-
taining the integrity of existing time series was stressed, and it was recommended that every
effort be made to ensure collection of high quality data at freguent intervals, at wisely
selected sites, and that these data series be kept available for use by the scientific
commun ity . 0f course these series should be augmented by opportunistic collections of
oceanographic data.

It was also recommended that sciemtists using buoys currently being deployed in the Northwest
Atlantic Ocean for long-term ¢limate monitoring seriously consider instrumentation for sub-
surface data collection. In the context of data from fong-term monitoring sites and other
time series, it was also noted that some important fundamental analyses have often not been
done. In particular, it is important to investigate the sampling interval required to detect
specific patterns in these series, and the power of the data series and the analysis methods

to reflect the Fairly long-term patterns often socught in the data sets. It was noted that
instrumentation to collect oceanographic data has increased in quality and decreased in cost
in recent vyears. Equipping all research vessels with instrumentation to allow accurate

collection of at least temperature and salinity data at frequent intervals, should be a high
priority for atl research units.
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Some attention was also given to the appropriate analysis of the data. |t was suggested that
a mare rigourous approach should be folleowed when partitioning variables into units; whether
the variables were spatial (subdividing a large region into areas); temporal (identifying
time units for analysis); or attributes of the ocean {(creating categories along an axis of
temperature or salinity). Care in identifying groups would often ead to much more effective
analyses of data, and identification of relationships. |t was also noted that relationships
are unlikely to be simple and linpear. Scientists are encouraged to consider carefully the
most appropriate measures of central tendency and distribution, and asscciation between
variables. The most familiar tools may not be suitable for many applications in this area.

At the end of the discussion, a project to deploy several moorings in the East Greenland-
Labrador Sea area was proposed in conjunction with current programs at East Greenland, The
proposal was thought to have merit and was worthy of further consideration. It was agreed
that M. Stein of the Federal Republic of Germany would initiate correspondence with partic-
ipating researchers on the topic. A discussion paper would be prepared for presentation at

the June 1989 Meeting of the Environmental Subcommittee, outlining objectives and components
of such a project in more detail,

The Integration of Oceanography, Fisheries Science, and Climatology

't was stressed several times in the discussions and presentations that although progress is
being made at linking fisheries science and oceancgraphy, there is stil! far to go. More-
over, It is becoming clear that climatology is an important consideration in this field and
must be integrated as well, Traditional divisions among disciplines, and organizational
separations of specialists in the various fields, was felt still to impede progress in many
research  centers. The participants endorsed interdisciplinary work among the three fields
very strongly, and encouraged further development of irteractions among sciences 1in  these
fields. There was a particular interest in the progress by oceanographers at modelling
oceanographic processes and delineating important features such as water masses and their
boundaries. Because of the potential use that fisheries scientists can make of the products
of such research, it was felt that such oceanographic work should be especially encouraged.
Special mention was also made of the potentially wvery important implications of the
atmospheric blocking in the Arctic, presented in contribution to SCR Doc. 88/77. This work
should be pursued further. One consequence of increased interactions among scientists of the
various disciplines, 1is the need for extra efforts to be made by specialists to make their
work understandable with a clear definition of goals and priorities of the study to
scientists in other fields,

Geographic Considerations

In addition to aspects of this topic covered in the section on Data and Analysis, some
additional points were raised. Several times during presentations, it was suggested that
events in the Northeast Atlantic and Barents Sea may be related to events in the Northwest
Atlantic. These global linkages, if documented, would have important implications, par-
ticularly for improvements in ability to predict events. It is recommended that contacts be
established between scientists working on these problems on the two sides of the Atlantic
Ocean, Exchanges of data, models and analysis results should be encouraged, and coordinated
research to investigate possible linkages between oceanographic and fisheries events in the
East and West Atlantic should be undertaken.

The World Ocean Climate Experiment (WOCE) features work of direct relevance to the issues
considered at this session. It is also recommended that NAFO, through an avenue deemed
appropriate by the Council, initiate contact with WOCE.

One additional gecqgraphic consideration raised at the discussion was the lack of ocean-
ographic work in deeper waters. Important commercial fish stocks gccur beyond 500 m, and it

is important that oceanographic research include those deeper waters.

Research Survey Design and Analysis

There was extended discussion of the implications of the knowledge being accumulated on im-
pacts of oceanography on attributes of fish stocks for how research survey data is collected
and used. As research on interacticn between biology and environment progress, it will be
necessary to give serious thought to stratification approaches and/or analysis methods which
make direct use of oceanographic data. For the present, however, tacking any better guide-
lines, it is clearly desirable to standardize the time at which research surveys are con-
duc ted.
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11, FUTURE SPECIAL SESSIONS

Cutline for Special Session in September 1989

As agreed at the June 1988 Meeting, the Chairman of the Scientific Council reported that he
approached possible candidates to convene the 1989 Special Session. M. Fogarty {USA) accepted
that duty and agreed to circulate the scope and format to give a more precise content to the
agreed theme ''Changes in Biomass, Production and Species Composition on the Fish Populations in
the Northwest Atlantic Qver the Last 30 Years, and Their Possible Causes',

The Committee agreed that Special Sessions need not necessarily be held each year at NAF0 Head-
quarters. |t therefore recognizes that the 1989 Special Session could be held in Brussels in
order to attract more scientists from Europe.

Further Consideration of Proposed Theme for the Special Session in September 1990

Amongst the three possible themes which were identified at the June 1988 Meeting, the following
was selected for the 1990 Special Session: ''Management Under Uncertainties Related to Biology and
Assessments, With Case Studies on Some North Atlantic Fisheries''. Regarding selection of a
convener, the Chairman of STACFIS offered to approach three possible candidates and a report will
be given to the Chairman of the Scientific Council before the June 1989 Meeting.

11, OTHER MATTERS

Review of Scientific Papers

al Distribution of Silver Hake, Other Fish Species and Squid in 1987 on the Scotian Shelf Slopes
from the Soviet Chserver's Data (SCR Doc. 88/03)

In 1987, the distribution of silver hake and most 1ikely of other species differed from that
of 1986. It appears that the oceanngraphic conditions were rather similar to those of 1979-

1980 when massive migrations of silver hake occurred in late July-early August.

b} The Proportion of Cod Biomass in the Regulatory Area of Division 3L in Relation to the Whole
of Division 3L {SCR Doc. BB/95) -

Concentrations of cod in Division 3L during winter tend to be found in deep-warmer water on
the slopes. In spring, concentrations on the slope are reduced considerably and they move
towards shallower waters., The most recent information based on the results of the spring
1988 survey did not change this pattern. In this period the estimated proportion of cod in
the Regulatory Area in Division 3L remains at the lower limit (0.4%) of the range previously
determined.

c) A New Approach to Subdivision 3Ps Cod Stock Assessment (SCR Doc. 88/96}

The presentation of this paper focused only on the methodological aspects. The tuning
technique used 15 an extention of the conventional VPA in which the fishing mortalities for
the final year are inferred through an iterative tuning procedure which makes use of the
information brought in by time series of abundance at age from research vessel survey series.

Detailed examination of catchability coefficient by age for each species is conducted,
leading to an evaluation of the atcuracy of the survey results. The sensitivity of the final
diagnosis of the state of the stock in the last yéar is likely to remain bhigh. It is
recommended that the description and evaluation of the merils and limitations of vartous
tuning methods to calibrate termingl F's be considered at the June 1989 Meeting of STACFIS
and advanced as a specific item on the agendz. It is also recommended that computing
facilities including several microcomputers and a terminal giving access to a (mini or) main
frame computer be made available at the June meeting. it is essential that efficiency of
various techniques could be tested by different series of data brought to the meeting and the
results compared, This will allow the use of tuning techniques in assessments made during
the course of the meeting.

d) The Chairman of _STACFIS drew attention to two papers which were made available but only
quoted by title:

Canadian Research Report, 1987 (Gu)f Region Section). (5CS Doc. 88/06)
German Democratic Research Report for 1987 {sCS Doc. 88/21)
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APPENDIX I1. REPORT OF STANDING COMMITTEE ON RESEARCH COCRDINATION (STACREC)

Chairman: A. Vazquez Rapperteur: W. B. Brodie

The Committee met at the Ottawa Congress Centre, Ottawa, Ontarioc, Canada, on 15 and 16 September
1988 to consider and report on various matters referred to it by the $cientific Council, particularly
survey design procedures. Representatives attended from Canada, Denmark (Greenland), EEC, Japan and
USSR,

1, Report from Working Group on Survey Design Procedures

The working group met in Ottawa, Ontaric, Canada, on 15 September 1988 to discuss the compar-
ability of USSR trawl surveys in NAFQ Subareas 2 and 3 in the 1967-85 period. It was noted that
the estimates of small fish from the young fish surveys of 1967-70 may not be comparable with the
estimates of small fish from 1971-82, because of modifications to the grid of stations used in
1967-70. However, the surveys in this time period may provide valuable oceanographic data.
STACREC noted that a preliminary analysis had been conducted on the distribution of sets in the
fixed-station surveys from 1971-82, It was noted that there was a great deal of information
available from these fixed-station surveys conducted by the USSR and that it would be useful to
have abundance estimates from these surveys which were comparable with those from the stratified-
random surveys. To determine if such estimates could be derived, it was noted that Ffurther
analyses were required. Such work should include:

a) Comparison of results from the fixed-station surveys with the results from other surveys com=
parable in area and time.

b) Further analysis of the distribution of the fixed stations.
c) Application of other statistical techniques to determine their potential usefulness.

STACREC noted that the convener of the working group agreed tg undertake this work initially and
that the working group was to meet in June 1989 to discuss this work.

2. Other Matters
No items were discussed under this agenda item.

3.  Acknowledgements

There being no other business, the Chairman thanked the participants for their cooperation and
then adjourned the meeting.
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APPENDIX (11, REPQRT OF STANDING COMMITTEE ON PUBL ICATIONS {STACPUB)

Chairman: Sv. Aa. Horsted Rapporteur: T. Amaratunga

The Committee met at the Ottawa Cengress {entre, Ottawa, (Ontario, Canada, on !5 and 16 September
1988.  In attendance were Sv. Aa, Horsted (Chairman), W. R. Bowering (Canada), §. Kawahara (Japan}, J.
Messtorff (EEC), A. Vazquez (EEC) and V. A.. Rikhter (USSR). The Assistant Executive Secretary (7.
Amaratunga) was also in attendence.

1. Review of Editorial Board (Associate Editors)

The Committee was pleased to hear from the Assistant Executive Secretary that G. P, Ennis had re-
considered his potential resignation as Associate Editor for invertebrates and conveyed to STACPUB
that he was prepared to continue his functions as Associate Editor., The Chairman reported that he
had invited R. K. Mohn (Canada) to serve as Associate Editor for Biomathematics, but had not re-
ceived a reply yet. The Assistant Executive Secretary indicated that Dr. Mohn had verbally ex-
pressed interest in undertaking the task as Associate Editor for Biomathematics. Recognizing that
Dr. Mohn is stationed in Halifax, the Committee hoped that he would be able to attend the STACPUB
Meeting in June 1989.

With respect to the appointment of a member to the remaining position of Associate Editor for
Vertebrate Fisheries Biology, the Committee deferred a decision, noting that the present number of
Associate Editors was adequately handling the papers currently being considered for publication.

A view was expressed that STACPUB was probably presently using the term "Editorial Board' in-

correctly. It was agreed that the Assistant Executive Secretary review the commonly used ter-
minology and if required correct the terminology currently used in the introductory pages of the
Journal. The Assistant Executive Secretary expressed concerp that during the last three months,

he had performed considerably more editorial tasks than was described for the Technical Editor.
It was agreed that the whole editorial process would be reviewed at the June 1989 Meeting.

The Chairman informed the Committee that papers in the hands of the resigned Associate Editor for
Biomathematics had been returned during this meeting to the Assistant Executive Secretary. The
Assistant Executive Secretary was requested to convey regrets on behalf of STACPUB for the delays
to date to the authors. ‘

2. Invitational Papers
No progress had been made since the Jume 1988 Meeting of STACPUB. It was hoped that the Commit-
tee will have better results to report at the June 1989 Meeting.

3. Further Discussion on Possible Combination of Journal and Studies

Committee members had given some thought to the possibility of combining the Journal and Studies
with a broadened scope. Views were expressed that the Studies fulfilled a very important role
carrying papers that did not clearly suit the Journal standards. It was agreed to explore this
further at the June 1989 Meeting.

' Review of Papers for Possibie Publication

The Committee was pleased to note that the Secretariat had responses from authers of 5 of the 11
papers nominated in June. Four had indicated intentions of forwarding their papers for the
Journal and one had for Studies, in the near future.

The Committee reviewed 21 research documents presented since the June 1988 Meeting and nominated 9
of them. The Assistant Executive Secretary was requested to contact authors of the following
documents, expressing the Council's interest in having them submitted in a suitable form for pub-
lication in the Journal or Studies: SCR Doc. 88/77, 7%, 81, 83, 87, 89, 90, 91 and 93.

5. Microfiche of NAFO Documents

The situation concerning sales of ICNAF microfiche sets has not changed since the June 1988
Meeting and the Committee therefore maintained its view that no specific sum be set aside for the
time being for the production of NAFQ Documents.

6. Other Matters

a) Appointment of New STACPUB Member

STACPUB recognized with regret Dr. R. G. Halliday's resignation from STACPUB and expressed
appreciation of his well wishes in a letter to the Chairman of STACPUB. The Chairman will
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express this in a letter to Dr. Halliday.

STACPUB welcomed A. Vazquez {EEC) who was appointed by the Scientific Council as the new mem-
ber of STACPUB.

Acknowledgements

There being no further business, the Chairman thanked the participants for their assistance
and the NAFQ Secretariat for their efficient service during the course of this meeting and
the preceding Special Session.
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AGENDA 1. SCIENTIFIC COUNCIL MEETING - JUNE 1588

Opening (Chairman: J. $. Beckett)

Tl B —

Apcointment of rapporteur

Adoption of agenda

Plan of work

Report on proxy votes (Executive Secretary)

Fishery Science (STACFIS Chairman: A. Maucorps)

1.

2.

General review of catches and fishing activity in 1987

Review of relevant recommendations from 1987 meetings (see NAFO Sci. Coun, Rep., 1987,

pages 135-138)
Stock assessments

a) Stocks within or partly within the Regulatory Area, as requested by the Fisheries
Commissicn with the concurrence of the Coastal State (see Annex 1):

- Cod (Div. 3NO; Div. 3M)

- Redfish {Div. 3LN; Div. 3M}

- American plaice (Div. 3LNO; Div, 3IM)

- Witch flounder (Div. 3NO)

- Yellowtail flounder (Div. 3LND)

- Capelin {Div. 3NO)

- Squid (Subareas 3 and &)

~ [Mote also Item 3 of Annex 1 concerning cod in Div. 2J43KL and
Item & of Annex 1 concerning American plaice in Biv, 3LNO]

b) Stocks within the 200-mile fishery zone in Subareas 2, 3 and &, as requested by
Canada (Annex 2):

- Cod (Div. 3Ps}) (also see Annexes & and 5)
- Greenland halibut {Subarea 2 and Div. 3KL)
- Roundnose grepadier {Subareas 2 and 3)

- Silver hake (Div. Lywx)

~ Capelin (Div. 3L)

c) Stocks within the 200-mile fishery zone in Subarea 1 and at East Greenland, as re-
questad by Denmark on behalf of Greenland (Annex 3):

- Atlanti¢ cod (Subarea 1)

- Redfish (Subarea 1) {If possible, by species)

- Wolffish (Subarea 1} (if possible, for spotted and striped)
- Northern shrimp {Subarea 1, north of 71°N)

- 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}

Environmental Research (Subcommittee Chairman: M. Stein)

) Marine Environmental Data Service report for 1587

) Review of environmental studies in 1987

) Overview of environmental conditions in 1987

) Update of remote-sensing activities

e} Marine Envirommenta! Ecosystems Subcommittee of CAFSAC (report)

f)  Environmentally-related aspects of Special Session in September 1988
g} Revision of List of NAFD Standard Oceanographic Sections and Stations
h) Other matters
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Ageing techniques and validation studies

a) Reports on the otoiith exchanges on Silver hake and American plaice (Div. 3LNO).
b]  Status of ageing studies of wolffish

Gear and selectivity studies

a}  Results of selectivity experiment (if any} on shrimp in Davis Strait
b)  Trawl escapement and selectivity problems (NAFO Sci. Coun. Rep., 1986, p. 110)
¢} Other relevant studies

Review of research documents not considered in items (1) to (6) above
Other matters

a) Proposal for a workshop on ageing shrimp (Circular Letter 88/08)

b) Progress report on contributions for the Special Session in September 1988 (J. C.
Rice, Convener)

¢} Preparation for Special Session in September 1989 on '"Changes in Biomass Production
ahd Species Composition of the Fish Populations in the Northwest Atlantic Over the
Last 30 Years, and Their Possible Causes',

d)  Proposed theme for Special Session in September 1990

e) Review of current arrangements for conducting Stock assessments
f}  Impact of changes of survey design on assessment results

g) Foltow up on the Flemish Cap project

h)  Other business

11, Research Coordination (STACREC Chairman: A. Vazquez)

1.

2.

Adoption of Agenda
Fishery statistics

al  Progress report on Secretariat activities in 1987/88

i) Acquisition of STATLANT 21A and 21B reports for recent years
ii)  Publication of statistical information
1ii) VUpdating of fishery statistics data base

b) Review of reporting requirements

i) Forms and deadlines for submission of STATUANT 21A and 21B statistics

c) Fourteenth Session of CWP, February 1990, and inter-agency meeting before ICES
Statutory Meeting, October 1988.

Biological sampling

a) Progress report on activities in 1987/88
b} Forms and deadlines for submissicn of data

Bicliogical surveys

al Review of survey activity in 1987

b} survey plans for 1988 and early 1989

c) Review of stratification schemes

d}  Coardination of surveys in 1988 and 1989 (if required)

e)  survey design procedures (Working Group report - W. Brodie)

Request of the Fisheries Commission concerning an Annual Scientific Program in the Regu-
latory Area.

a) Review of the scientific knowledge on the status of the fish stocks
b) Available scientific information
i} Data available and shortcomings

il) Collecting methods used
iii) Review of means availtable for collecting data
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c)  Requirements for additional scientific information
d)  Recommendations for the first Annual Scientific Program (1989)

Other Hatters

a) Review of scientific observer program

b) List of fishing vessels for 1986 (progress work)

¢} Tagging activities reported for 1987

d)  Review of relevant SCR and $CS documents {not considered in ltems 1 to 3 above)
e)  Other business

Publications (STACPUB Chairman: Sv. Aa. Horsted)

7.

Review of STACPUB Membership

Review of scientific publications since June 1987
Editorial matters regarding scientific publications
a) Editorial board activities

b) Interim and future editorial arrangements

i} position of editaor
ii) review of editorial board

Promotion and distribution of scientific publications

a) Publicity and response regarding the journal (brochure and advertising)
b} Invitational papers for the journal

¢} Scope of the journal

d) Production costs and revenues for Scientific Council publications

Papers for possible publication

a) Review of proposals for 1987 meetings
b)  Review of contributions to 1988 meetings

Microf iche projects

a) Review of requests for microfiche of (CNAF- documents
b)  Question of microfiching NAFO research documents

Other matters

Rules of Procedure

1.

Formylation of Rules common to the three main bodies of NAFO

Collaboration with other Organizations

1.

2.

Reconsideration of establishment of Joint ICES/NAFC working group cn seals

Fourteenth Session of CWP, February 1990, and inter-agency meeting before ICES Statutory

Meeting, October 1988

Adoption of Reports

1.

Committee reports from this meeting (STACFIS, STACREC, STACPUB)

Arrangements for Special Sessions

[See under Fishery Science, Section 8(a}, 8{b), 8{c) and 8(d)]

Future Scientific Council meetings, 1988 and 1989

Other mMatters

Ad journment




1. The

Council, at & meeting in advance of the 1988 Annual Meeting, provide advice on the
basis for the management of the following fish and invertebrate stocks or groups of stocks

1989:

2. The i
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ANNEX 1. FISHERIES COMMISSION REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT

IN 1989 OF CERTAIN STGCXS IN SUBAREAS 3 AND 4

Fisheries Commission with the concurrence of the Coastal State requests that the Scientific
scientific
in

Cod (Div. 3NO; Div. 3M)

Redfish {Div, 3LN; Div. 3M)

American plaice (Div. 3LNO; Div. 3M)
Witch flounder (Div. 3INO)

Yellowtail flounder (Div. 3LNO)
Capelin (Div. 3NQ)

Squid (Subareas 3 and 4)

ommission and the Coastal State request the Scientific Council to consider the following op-

tions in assessing and projecting future stock levels for those stocks listed above:

a)

b)

<)

e}

For those stocks subject to analytical dynamic-pool type assessments, the status of the
stock should be reviewed and management options evaluated in terms of their implications for
fishable stock size in both the short and long term. 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 Fo 1, Fises and Fpay in 1989 and
subsequent years should be evaluated. The present stock size and spawning stock size should
be described in relation to those cbserved historically and those expected in the longer term
under this range of options. Opinions of the Scientific Council should be expressed in re-
gard to stock size, spawning stock sizes, recruitment prospects, catch rates, and TACS im-
plied by these management strategies for 198G and the long term. Values of F corresponding
to the reference points should be given and their accuracy assessed.

For those stocks subject to general production-type assessments, the time series of data
should be updated, the status of the stock should be reviewed and management options
evaluated in the way described above to the extent possible. In this case, the general
reference points should be the level of fishing effort or fishing mortality {(F} which s
calculated to be required to take the MSY catch in the lopg term and two-thirds of that
effort level.

For those resources of which only general biclogical and/or cateh data are available, no
ctandard criteria on which to base advice can be established. The evidence of stock status
should, however, be weighed against a strategy of cptimum yield management and maintenance of
stock biomass at levels of about two-thirds of the virgin stock.

Spawning stock biomass levels that might be considered necessary for maintenance of sustained
recruitment should be recommended for each stock._

Presentation of the result should include the following:
i) for stock for which apalytical dynamic-pool type assessments are possible:
- a graph of yield and fishing mortality for at least the past 10 years.

- a graph of spawning stock biomass and recruitment levels for at least the past 10
years.

- a graph of catch options for the year 1989 over a range of fishing mortality rates
(F) at least from Fy_; to Fpax.

- a graph showing spawning stock biomasses at 1.1.1930 corresponding to each catch
cption.

- graphs showing the yield-per-recruit and spawning stock per-recruit values for a
range of fishing mortality.

ii) for stocks for which advice is based on general production models, the relevant graph of
production on fishing mortality rate or fishing effart.

In all cases the three reference points, actual F, Fpax and Fo 2 should be shown.
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The Fisheries Commission with the concurrence of the ccastal state requests thgt the Scientific
Counci) continue to provide information, if available, on the stock separation in Div. 2J43KL and

the proportion of the biomass of the cod stock in Div. 3L in the Regulatory Area.

With respect to American plaice in Divisions 3LND, the Council should provide a review of its 1987
advice on the management of this stock in 1988.  In particular comment should be provided as to
whether the calculations of 1988 catches at given fishing mortalities are still considered to be
valid, and if not the revised projections should be included,

ANNEX 2.. CANADIAN REQUEST FOR SCIENTIFIC AOVICE ON MANAGEMENT 1IN 1589

OF CERTAIN STOCKS IN SUBAREAS O 70 4

Canada requests that the Scientific Council, at its meeting in advance of the 1988 Annuzl Meeting,
provide advice on the scientific basis for the management of the following fish and invertebrate
stocks in 1989:

Cod (Div. 3Ps)

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)

tt is also suggested that, subject to the concurrence of Oeamark (Greenland), the Scientific
Council, prior to the 1988 Annual Meeting of NAFO, provide advice on the scientific basis for
management in 1989 of the following stocks:

shrimp (Subareas 0 and 1)
Greenland halibut (Subareas 0 and 1)
Roundnose grenadier (Subareas 0 and 1}

Canada requests the Scientific Councit to consider the following cptions in assessing and pro-
jecting future stock levels for those stocks listed above:

a) For those stocks subject to analytical dynamic-peool type assessments, the status of the stock
shouid be reviewed and management options evaluated in terms of their implications for fish-
able stock size in both the short and long term. In those cases where present spawning stock
size is a matter of scientific concern in relation to the continuing productive potential of
the stock, management options should be evaluated in relation to spawning stock size. As a
general reference polint, the implications of continuing to fish at Fe,1 in 1989 and sub-
sequent years shoutd be evaluated. The present stock size should be described in relation to
those observed historically and those to be expected at the Fo.1 level in both the shert and
long term. Opinions of the Scientific Council should be expressed in regard to stock sizes,
catch rates, and TACs implied by these management strategies for 1983 and the long term.

b) For those stocks subject to general production-type assessments, the status of the stock
should be reviewed and management options evaluated in the way described above to the extent

possible. In this case, the general reference point should be the level of fishing effort
(FY which is two-thirds that calculated to be required to take the MSY catch in the long
term.

c) For those resocurces on which only general biological and/or catch data are available, nc
standard criteria on which to base advice can be established. The evidence on stock status

should, however, be weighed against a strategy of optimum yield management and maintenance of
stock biomass at levels of about two-thirds that of the virgin stocks.

P. Meyboom

Deputy Minister

Department of Fisheries and Oceans
Cttawa, Canada ’
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ANNEX 3. DENMARK (GREENLAND) REQUEST FOR SCTENTIFIC ADVICE ON

MANAGEMENT CF CERTAIN STOCKS IN 1989

Uenmark,l on behalf of Greenland, requests the Scientific Council of NAFO at its June 1988 Meeting
to provide advice on the status of the stocks and on the biolegical basis for management in 1989
and as many years onward as the data allow for the following stocks:

a)  Stocks occurring in Subarea 1

i) Atlantic cod
ii! Redfish {by species, if possible)
iii) Wolffish (by species {A. minor and A. lupus), if possible)

iv)  Any other stock {of commercial interest) of invertebrates and finfish in Subarea 1
for which data allow a status report

b) Stocks overlapping Subareas 0 and 1 (subject to the concurrence of Canada)

i) Greentand hal ibut
ii)  Roundnose grenadier
iii) MNorthern shrimp {Pandalus borealis)

In the analyses on which management advice will be based, the following should be included:

a) For cod in Subarea 1, the current stock size and its age composition and distribution should
be analyzed and form the basjs 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 optioas:

i) F=(0.1) from 198% onward
ii} F = F(max) from 1989 onward
iii) F = F(1987) from 1989 onward

iv) A steady catch level from 1989 onward with the annual catch equal to the catch for 1989
by options |, Il and 111, respectively.

The above mentioned analyses should be based upon a catch in 1988 equal to the set TAC of
40,000 tons. Special attention should be paid to the sizes of the 198% and 1985 year-
classes. The size of these year-classes should be quantified, if necessary by upper and
lower limits, and their expected spatial distribution in 1988, 1989 and 1990 described,
Likewise, the expected length distribution of the fishable stock in 1988, 1989 and 1330
should be described, especiaily in relation to distribution below 40 cm, between 40 and 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 1988
(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.

c) For Greenland halibut, the analyses should incorporate description of the spatial distribution
of the fisheries and the implications of local fisheries (in Subarea i} 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 implications for the stock of the maintenance of special regulatory
areas off the Disko Bay should be analyzed. Furthermore, STACFIS is requested to evaluate
the possible dependance of the stock component north of 7i°N on recruitment from more
southern areas and its implications for the total allowable catch in this area.

As in the past, advice on status of stock and management options for shrimp at East Greenland
should alse be provided in ccoperation with ICES. The advice should also concern the recent
Greenland management policy at East Greenland with regard to the setting of separate quotas for
areas outside the main fishing area. The possible-effect on conservation of shrimp as a
consequence of the ice coverage of the water should be evaluated.

The Scientific Council should feel free to report on such other invertebrates and finfish stocks
in Subarea 1 and on such other scientifically-based maragement options for the above mentioned
Subarea 1 stocks as its feels applicable.

Greenland Home Rule Authorities
Micalr fraonland
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ANNEX 4. TELEX FROM EEC REGARDING PROVISIONAL AGENDA |

DE : C.C.E. BRUXELLES - PEC48 - DG 14
A @ DRT - NOVA SCOTIA ‘\lb
REF: 14:26 S-25-88 200155526 - BOQISE749 ANE

h

TELEX nid BE752 - RIV/A/Z2 L. 12@ 872097

219-31475 NORTHWEST ATLANTIC FISHERIES DRGANISATION
NOVA GCOTIA, CANADA

ATTHN, CAPT. J.C. ESTEVES CRARDOSES, EXECUTIVE SECRETARY

GUBJECT : PROYISIONAL AGENDA OF NAFD SCIENT/?IFIC COUNCIL,
MEETING OF B-23 JumE 1984
- REGUEST FOR SCIENTIFIC ADVICE ON COD DIVISION 3PS
REFERENCE : NAFD CIRCULAR LETTER &88/21 DATED 85 APRIL 1988
. ARPPENDIX I, SECTIDN II, POINY 3F

THE COMMUNITY WISHES FO REFER TO THE PROVISIONAL AGENDA OF. THE
SCIENTIFIC COUNCIL CLRTOULATED TO CONTRACTING PARTIES AS

APPENDEX I TO NAFD CIRCULAR LETTER 88721 OF 8 APRIL 1988 RECEIVED
18 APRIL AND IN FARTICULAR TO THE REQUEST FOR SCIENTIFIC ADVICE
GN .THE COD 3PS5 STOCK BY A CORSTRL STATE (CANMADA) INCLUDED IN
ANMEX 2 TO THAT ARPENDIX. ' .

ARTICLE VII OF THE CONVENTION FORESEES THAT.

THE SCIENTIFIC COUNCIL 8HALL, AT THE RERBUEST OF A COASTAL
STATE, CONSIDER AND REPORT ON ANY QUESTION PERTAINING TO THE
SCIENTIFIC BASIS FOR THE MANAGEMENT AND CONSERVATION OF
FISHERY RESOURCES IN WATERS LUNDER THE FISHERIES JURISDICTION
OF THAT COARSTAL STARTE WITHIN THE CONVENTION AREA.
THE COMMUNITY, HOWEVER, WOULDR DRAW THE RTTENTION OF CONTRACTING
PRARTIES TO THE FACT THAT THE COGD 2PS STOCK IS A JOINT OR SHARED
STOCK WHICH OCCURS IN THE WATERS 0OF TWO COASTAL STATES, NAMELY
CANADA AND FRANCE.

SINCE THE CANADIAN AREA OF FISHERIES JURISDICTION IN WHICH THIS
STOCK DCCURS HAS NOT BEEN DEFINED THE SCIENTIFIC COUNCIL
CONSERUENTLY WOULD BE UNABLE TO GIVE SCIENTIFIC ADVICE ON- THE
STOCK RESTRICTED TO THAT AREA AS RERUIRED BY ARTICLE WYII.

THE COMMUNITY THEREFORE REOQUESTS THE DELETIOM OF AGENDA ITEM COD
ZPS FROM SECTION YT PQINT 3B OF THE PROVISIONAL AGENDA OF THE
SCIENTIFIC COUNCIL FDR ITS MEETING OF B-23 JUNE NEXT.

THE COMMUNMITY TAKES THIS QFPORTUNITY TO REITERATE 1TS VIEW THAT
THE LIMITING OF A REQUEST FOR SCIENTIFIC ADVICY FROM THE
SCIENTIFIC COUNCIL TO A SINGLE GRTION, F@.1, DOES NOT CONSTITUTE
AN ADEQUARTE SCIENTIFIC BASIS FOR THE MANAGEMENT AND CONSERVATIDN
OF FISHERY RESORRCES.

IT IS RERUESTED THAT THIS COMMUMICATION BE TRANSMITTED TC ALL
CONTRACTING PARTIES AND T@ THE CHAIRMAN OF THE SCIENTIFIC COUNCIL
AND STACFIS. !

E. GALLAGHER
DIRECTOR GENERAL
COMEUR -
NMNN

b
,"3'%
wWw
21877 COMEU B

FOR L ATEST MEWS
Chil USa erpe CATESORY 2109
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ANNEX 5. LETTER FROM CANADA REGARDING PROVISIONAL AGENDA |

H Fisheries Péches
and Qceans et Océans

Deputy Minister ~ Sous-ministre

{VIA RAPIDFAY)

an - 171988

J.C. Esteves Cardoso (Capt.)

Executive Secretary

Northwest Atlantic Fisheries Organization
P.0. Box 638

Dartmouth, Nova Scotia

B2Y 3Y9

Dear Sir:
Re: Provisional Agenda of NAFO Scientific Council
Meeting of June 8-23, 1988 - Canada's Request
for Scientific Advice con Ccd Divisicn 3Ps

1 refer to NAFO Circular Letter GF/8-107 of May
6, 1988 in which the European Community requests the
deletion of Agenda Item "Cod in Division 3PS" from Section
II point 3(b) of the Provisional Agenda of the Scientific
Council for its meeting of June 8-23, 1988.

Canada, pursuant to Article VII of the NAFO
Convention, has requested advice from the Scientific
Council for NAFO Division 3Ps. Under Article VII it is
mandatory for the Scientific Council to provide advice in
response to the request of a coastal state with respect to
fishery resources in waters under the jurisdiction of that
state. It is not of course open to the Scientific Council
to raise gquestions concerning the legitimacy, or otherwise,
of the extent of the jurisdiction claimed by a NAFO
member. The non prejudice provision of Article I,
paragraph 5 of the NAFO Convention is relevant to this
point.

There is no basis in the Convention for any
intervention by any NAFO member to prevent the implementa-
tion of Article VII, which creates a simple duty on the
part of the Scientific Council to respond to the request of
a coastal state which is a member of NAFO. As you know,
there have been occasicns when advice was sought under
under Article VII, and because the stock in questicn
extended to the jurisdiction of another NAFO member as
well, the "second" NAFO member was asked by the "first”
NAFO member to join into the regquest. This was done to
allow the area under the "second" NAFO member's
jurisdiction to be included in the Scientific Council's
review so that the Scientific Council could advise on the
management of the stock as a whole. This practice is not,
however, required under the terms of the Convention.
Further, if, for any reason, a "second" NAFO member
declined such an invitation, the "first” NAFO member would
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remain entitled to receive the advice it requested on the
resources within its own jurisdicticn. Putting the point
in other terms, this is one ¢f the benefits it pays for
through its annual financial contribution to the
organization.

As an additional element, I would note that, as a
result of a Furopean Council Decision of 30 June 1986 on
the association of the overseas countries and territories
with the Eurcpean Economic Community {86/283/EEC), the
Eurcpean Community no longer has legal status as a coastal
state with respect to Division 3Ps. It would appear,
therefore, that the Community, as a member of NAFO, has no

legal standing on the subject different from any other NAFQ
member. Any NAFO member is free, of course, to point out,
in response to an Article VII request, any conflicting
jurisdictional claim of which it may be aware, but any such
notice would not affect the responsibilities of the
Scientific Council under Article VII.

It must be noted that the Community's position,
if given effect, would result in the inability of the
Scientific Council to provide advice on a fish stock in a
NAFO Division, creating a significant and incurable gap in
the provision of scientific advice for the NAFC Convention
Area. This would plainly be contrary to the terms and
intentions of the Convention.

My conclusion is that there is no legal basis in
the NAFO Conventicn for the European Community's positicn
that 3Ps cod should be removed from the agenda of the
forthcoming meeting of the Scientific Council. .
Accordingly, I must insist that it remain and that the
Scientific Council's responsibilities under Article VII of
the Convention be carried out. I would add that this is
simply a request for scientific information and there is no
legal prejudice involved to the positicn of any country in
the provision of this scientific advice.

I would be gratefui if copies of this letter
could be distributed to all Contracting Parties and to the
Chairmen of the Scientific Council and STACFIS.

Yours sincerely,

R 5
R

Peter Meyboom
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AGENDA I1. SCIENTIFIC COUNCIL MEETING - SEPTEMBER 1988

Opening {Chairman J. S. Beckett)

1.
z,
3.

Appointment of rapporteur
Adoption of agenda
Plan of work

Fisheries Science (STACFIS Chairman: A. M. Maucorps)

1.

4.

Report of Special Session on "|mpact of Changes in Environmental Conditions in the North
Atlantic on Distribution, Availability and Abundance of Marine Species, with Particular
Emphasis on the Labrador and Grand Bank Region During the Early 1980's" (7-9 September 1988
with J. C. Rice as Convener), which involves the following topics:

a)

b)

General Theme
Pieh LB LI L LATL

The primary intent of the Special Session is to provide a greater understanding of
the influence of the extreme oceanographic conditions in the Northwest Atlantic in
the early 1980's on the distribution and abundance of fish populations in those
waters, and their impact on survey and commercial abundance indices. Although the
principal areas of interest are the Northwest Atlantic regions, studies in other
areas will be considered. Analyses of data from commercial fisheries, vresearch
surveys, and special directed studies in this field will be welcomed.

Specific Topics

i) Anomalous Qceanographic Conditions
i) Distribution and Abundance of Fish Populations
iii) Review of Relevant Quantitative Methods

Stock Assessments (see Annexes 1 and 2)

a)
b)

Cod (Subdiv. 3Ps)
Cod {Div. 2J+3KL)

Future Special Sessions

a)
b)

OQutline for Special Session in September 1989
Further consideration of proposed theme for Special Session in September 1990

Other Matters

Research Coordination (STACREC Chairman: A, Vazquez}

1.
Z.

Report from Working Group on Survey Design Procedures
Other Matters

Publications {STACPUB Chairman: Sv, Aa. Horsted)

o e =

5.
6.

Review of Editorial Board {Associate Editors)

Invitational papers

Further discussion on possible combination of Journal and Studies
Review of papers for possible publication

a)

b)
c)

Review of response to proposals from past meetings, including those from the June
1988 Meeting

Papers for the September 1988 Special Session

Other contributions

Microfiche of NAFG Documents
Other Matters

Adoption of Reports

1.
2.

Provisional Report of Scientific Council, June 1988
Committee Reports of Present Meeting




Vi,

Vil

Vill.
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Review of Future Meeting Arrangements

June 1989 Meeting (confirmed dates are 7-21 June 1989)
Special Session (6-8 September 198%)
Annual Meeting {11-15 September 1989)
Tentative Date for June 1990 Meeting

£ —

Other Business

1. STACPUB Membership

2. , Nomination of STACFIS Chairman

3. Competence of Scientific Council

4 Format in 1989 of the Scientific Council and STACFIS report with respect to stock

assessment

Adjournment
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ANNEX 1. TELEX FROM EEC REGARDING PROVISIONAL AGENDA 11
_ w
(4 /;
B

DE : C.C.E. BRUXELLES - PEC48 - DG 14
ICNAF ~ DARTMOUTH

REF: 1B:26 13-97-BA GRAVT7EI23 - QVOQ7TRI7

TLX NR, LS@359-XIV/UPP-B/209R

@19-31475 MORTHWEST ATLANTIC FISHERIES ORGANISATION
NOVA SCOTIA, CANADA

ATTN. CAPT. J.C. ESTEVES CARDOSO, EXECUTIVE SECﬁETRRY

SUBJECTs MEETING OF THE NAFO SCIENTIFIC COUNCIL, SEPTEMBER 1388
— RERUEBTED AGENDA ITEMS

IN AMTICIPATIO BF THE RECEIPT OF THE REPORT 0OF THE MEETING OF
THE SCIENTIFIC COUCIL HELD IN DARTMBUTH FROM B8-23 JUNE LAST AD
ON THE BASIS OF THE DRAFT REPORT CIRCULATED TO PARTICIPANTS AT
THAT JUNE MEETING THE COMMUNMITY WISHES THAT THE FOLLOWING ITEMS
RELATING TO SCIENTIFIC ADVILE BE INCORPDRATED IN THE AGEMDA DF
THE SCIENTIFIC COUNCIL FOR ITS MEETING IN SEPTEMBER MNEXT.

1. THE COMMUNITY REQUESTS FURTHER ANALYBIS OF THE ASSESSMENT AND
RDVICE FORMUEATED ON COD 3PS BY STACFIS IN JUNE 1988,

IN EFFECT, TNIS IS REQUIRED DUE TO THE FACT THAT THE
EVALUATION WOULD NOT APPEAR TO HAVE TAKEN ADEQUATE ACCOUNT OF
THE COMPLEX NATURE OF THE FISHERIESJ UNCERTAINTIES OBOUT THE
SCIENTIFIC CUNCLUSTONS DUE TO LACK OF CLARITY AROUT THE
ASSUMPTIONS UNDERLYING THE PARAMETERS UGED AND FINALLY THE
RESTRICTION OF THE SCIENTIFIC ADVICE TO A SINGLE MANAGEMENT
DPTION.

ARISING FROM THE FOREGOING THE COMMUNITY RERUESTS THAT THE

SCIENTIFIC COUNCIL SHOULD IN THEIR RE-EVALUATION OF THE STOCK,

INTER ALIA, EXPLAIM THE MAJOR DISCREPANCIES IN TERMS COF YIELD

BETWEEN LAST YEAR'S (SCR AA/75) AND THIS YEAR™S ASSESSMENTS.
JUSTIFICATION SHOULD BE GIVEN A5 TO THE CHOICE OF PARAMETERS, -
ESPECYIALLY FOR THE CAICULATION OF YIELD PER RECRUIT AMD THE
RECRUITMENT ESTIMATES, THE SENSITIVITY OF CATCH PROJECTIONS
TO THE INPUT SHOULD BE GIVEN WHERE APPROPRIATE AND FINALLY
CATCH PROJECTIONS SHOULD BE SIVEN DUTLIRING & RANGE OF
MANAGEMEMT OPTIONS.

2. THE COMMUNITY REQUESTS THAT THE SCIENTIFIC COUMCIL SHOULD
PROVIDE *ON ITS OWN INITIATIVE? IN RCCORDANCE WITH ARTICLE
VI(D) OF THE CONVENTION SCIENTIFIC ADVICE INCORPDRATING A
RANGE OF MANAGEMENT OPTIONS ON THE COD 2J+3KL STOCKS.

THE PROVISION OF SUCH ADVICE #ILL ENABLE THE FISHERIES
COMMISSION YO FULFILL ITS RESPONSIPILITIES FOR THE MAMAGEMENT
AND CONSERVATION OF THE FISHERY RESDURCES IN THE REGULARTORY
ARER, IN RCCORDANCE WITH ARTICLE XI OF THE CONVENTION, ON THE
BASIS OF ADEQUATE SEIENTIFIC RDVICE.

THE COMUNITY RERUESTS THAT THESE ITEMS FOR INCLUSION ON THE
AGENDA OF THE SCIENTIFIC COUNCIL MEETING IN SEPTEMBER NEXT BE
COMMUNICATED TO THE CHAIRMAM OF THE SCIENTIFIC COUNCIL AND
STRCFIS AS WELL AS TO ALL CONTRACTING PARTIES.

E. GRLLAGHER
DIRECTOR GENERAL
COMEUR

NNNN




- 136 -

ANNEX 2. LETTER FROM CANADA REGARDGING PROVISIONAL AGENDA |1

ﬂ * Fishenes Péches
and Oceans el Oceans

Deputy Minister  Sous-ministre

%o 191988

J.C. Esteves Cardoso {Capt.)

Executive Secretary

Northwest Atlantic Fisheries Organization
P.0. Box 638

Dartmouth, KNova Scotia

B2Y 3Y¥Y9

Subject: Provisional Agenda of NAFO Scientific Council
Meeting of September 12 - 16, 1988

Dear Sir:

I refer to NAFO Circular Latter B8/43 of July 14, 1988
and in particular to Annex 1 to the Provisional Agenda of
the Scientific Council for its September 12 - 16, 1988
meeting.

Annex 1 is a letter from Mr. E. Gallagher of the
European Community requesting that the Scientific Council
" conduct assessments at its September meeting of cod in
Division 3Ps and cod in Divisions 2J+3KL. The Provisional
Agenda of the Scientific Council meeting includes these
fe?uests by the European Community as Items II-2 (a) and
b).

Canada cbjects to the inclusion-of Items II-2 (a)
and {b) on the Scientific Council's Provisional Agenda and
opposes their inclusion on the final agenda.

With respect to cod in Division 3Ps (Provisional
Agenda Item II-2 (a)), Canada requested an assessment of
this stock at the meeting of the Scientific Council in June
1988. <Canada made this request in accordance with
Article VII of the WAFQO Convention, which entitles Canada
as the coastal state to receive advice from the Scientific
Council on a fishery resource in waters under Canada's
fisheries jurisdiction.

In response to Capada's request, the Scientific
Council copnducted an assessment of 3Ps cod that was based
on all available data and carried out in a professional,
scientific manner. The advice provided met fully the terms
of reference established by Canada. Canada is entirely
satisfied with the advice provided by the Scientific
Council. Canada does not consider there are any grounds to
justify another assessment of 3Ps cod by the Scientific
Council or any additional consideration of the existing
assessment.

I would also like to reiterate the point made in
my letter of June 7, 1988 (GF/8-129) regarding the
authority of the European Community to make any request
whatsoever to NAFO with respect to ¢od in Division 3Ps. It
is Canada's understanding that, pursuant to European
Council Decision of June 30, 1986 on the association of
overseas countries and territories with the European
Economic Community (86/283/EEC), that the European
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Community no longer has legal status as a coastal state
under Article VII of the NAFO Convention with respect to
the 3Ps cod stock.

Canada has been formally advised by France that
the portion of the 3Ps cod stock that lies within
St. Pierre and Miquelon waters is now subject, since the
European Council decision in June 1986, to the exclusive
jurisdiction of France.

As the European Community is not a “"coastal
state" under the terms of Article VII of the NAFO
Convention for 3Ps cod, Canada considers that the request

of the Eurcpean Community for further analysis of the
assessment and advice formulated on 3Ps cod by STACFIS in
June 1988 is incongistent with the terms of the NAFO

convention and that the Scientific Council is legally
required to disregard it.

The difference between Canada's position and that
of the EC involves legal issues which Canada considers
ocutside the mandate of the Scientific Council. The
Scientific Council should not be placed in a situation
where it must judge between opposing legal views. Canada
notes that the General Council will be meeting on
September 13. Should the EC insist that this proposal
remain on the agenda of the Scientific Council, Canada
reguests that the General Council provide guidance to the
Scientific Council on the issue. The addition of this
agenda item to the General Council would be consistent with
Rule 4 of the rules of Procedure of the Council. Canada,
therefore, proposes that the Scientific Council defer
consideration of Item II-2 (a) of its Provisional Agenda
until the Scientific Council has obtained the advice of the
General Council.

With respect to Item IX-2 {(b), a stock assessment
of cod in Divisions 2J+3KL, I would note the request made
to the Scientific Council regqgarding 2J+3KL cod by the
Fisheries Commission when it last met in September 1987.

To guote from the Report of the Fisheries Commission at the
Ninth Annual Meeting (NAFO/FC DOC. 87/14, Revised, Annex
VI} the Fisheries Commission requested, with the
concurrence of the coastal state, "that the Scientific
Council continue to provide information, if available, on
the stock separation in Divisions 2J+3KL and the proportion
of the biomass of the cod stock in Division 3L in the
Regulatory Area.™

The question of whether the Fisheries Commission
should regquest an assessment of the 2J+3KL cod stock was
exhaustively discussed at the September 1987 meeting.
Eventually, however, the Fisheries Conmission decided to
reguest the Scientific Council to provide information on
stock separation only. Canada, as the coastal state for
the 2J+3KL cod stock, concurred in this request by the
Fisheries Commission.

It is Canada's view that the European Community's
request in Annex 1 of Circular Letter 88/43 relative to
2J+3KL, cod appears to be requesting acticn contrary tc the
decisions of the Fisheries Commission. Canada does not
consider that Article VI (1)(d) of the NAFO Convention,
cited explicitly in the European Community's request
regarding 2J+3KL cod, was meant to sanction such an action
by the Scientific Council. The purpose of Article VI
{1){4), on the contrary, is to permit scientific experts to
initiate investigation by the Scientific Council in cases
of serious conservation problems which have otherwise
failed to gain the attention of the Fisheries Commission. i
This is patently not the case now with respect to 2J+3KL
cod .
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In fact, there is no basis in the NAFQ Convention
for the request made of the Scientific Council by the
European Community for an assessment of cod in Divisions
2J+3KL. Clearly, as set out in Articles VII and VIII of
the Convention, only the coastal state and the Fisheries
Commission are entitled to refer gquestions to the
Scientific Council.

Canada, therefore, is of the opinion that the
Scientific Council is legally required, under the NAFQ
Convention, to disregard the EC request that it carry out
an assessment of cod in Divisions 2J+3KL.

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,

]
e
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LIST OF RECOMMENDATIONS IN 1988

PART A

Scientific Council Meeting, June 1988

RESEARCH COCRDINATION

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 14th Session of the cwp.)

PUBL ICATIONS

a)

Editorial Matters (page 16)

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)

d)

e)

Cod in Division 3M {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 fTishing 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 Tnclude 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-
Jjacent LRS 3Pn stock area be provided for the next assessment.

ii) That a wethod to aobtain catch-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 Divisions 4V, 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 traditiona! measures of
CPUE be investigated.

American Plaice in Divisions 3L, 3N and 30 (pages 54, 57 and 61)

i) Te 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 S$pain), pricr to the
1989 assessment.

ii} {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 sampl ing data for these years.

ii1) That the use of the presently accepted yield-per-recruit amalysis be maintained, and
that Fp 1 be kept at 0.26.
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f)

h)
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ivi (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-
cgrporating this porticn of the stock into the assessment, along with the portfon in
Div. 3LN 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. 380 should collect cateh and effort
information as well as length and age data and present them to NAFO to allow for a better
evaluation of the status of this resource.

Greenland Halibut in Subareas 0 and 1 (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
refation 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 usefulness of a mul iplicative model for
the Davis Strait fishery.

i1} That a detailed study of the by-catch in the shrimp fishery in Subarea 0 and 1 be con-
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.

vi} That .all countries include gear type and size (number of meshes) in vesse! 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 components of the fishery in Denmark
Strait.

it} That research vessel 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.y. sample size, stratification, confidence, intervals).

i1i) 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 VAL IDATICN STUDIES

a)

Silver haké.(page 82)

That the exchange of silver hake oteliths 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 manner, 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 84)

i) (The preliminary assessment of the main, if not of all, stocks has been recegnized 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) & to 7 weeks before its meeting(s).

6. ENVIRONMENTAL SUBCOMMITTEE REPORT

a)

NAFO Standard Oceanocgraphic Sections and Stations {page 8%)

That updates on the depths for any standard stations be submitted to the NAFO Secretariat and
that they will keep an updated version of the positions and depths of the standard stations.

7. STACREC REPORT

a)

Annual Scientific Program 1985 (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 superflucous. STACREC
therefore recommends) That the usefulness of the NAFO Scientific Cbserver Scheme be re-
evaluated.

Other Business (page 98)

(Spisula polynyma requires a code for the NAFO statisitcal database, STACREC recommends)
That this be done and that FAO be notified so appropriate changes can be made to statistical
forms.

PART B

Annual Meeting, September 1988

1.  FISHERY SCIENCE

a)

Special Session (page 108 and 113)

That NAFO initiates contact with scientists in charge of the World Qcean 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 Meating 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 (minl or) main frame computer be made available at
the June meeting). '
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