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PROVISTONAL REPORT GOF SCIENTIFIC COUNCIL

June 1988 Meeting
Chairman: J. 5. Beckett Rapporteur: T. Amaratunga

The Scientific Council met at the Bedford Institute of Oceanography, 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 opening sessicn of the Council and the provisional
Agendda (NAFOD Circular Letter 88/21) and work plan were reviewed.

Representatives attended the various sessions of the Council and its Committees, incldding the Environ-
mental Subcommittee and working group meeting on shrimp from Canada, Cuba (June l4th onward), Denmark
(Creenland), Eurcpean Economic Community (EEC), Japan and Union of Soviet Socialist RepuBlics {USSR).
Experts from Iceland attended the shrimp meetings. The NAFO Executive Secretary and Assistant Executive
Secretary were in attendance.

Under agenda item 1.4, the Executive Secretary informed the Council that he held proxy votes of
abstention for 3 Contracting Parties (Bulgaria, I[celand and Norway) which guaranteed a guorum in case the
need arose for a formal vote.

The Ccunclil 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 breought to the attention of the Council members that in the provisional agenda, the
request from the Fisheries Commission for information en the status and acquisition of scientific data
for the establishment of an annual scientific program in the Regulatory Area had been inadvertently
omitted. 'The Chairman proposed that this agendas item be added to the work of STACREC and the mamner of
incorporating this work bhe assigned to STACREC. This was unanimously dccepted.

With respect to Agenda Item I1I.3(b} it was noéed that Canada as a coastal state had requested
sclentific advice on Cod in Subdivision 3Ps. It was brought to the attention of the Council that the EEC
{telex {[see Appendix V, 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 censequently would be unable to give sclentific advice on
the stock restricted to the Canadian area, as required by Article VII in the text of the NAFO Ceavention.
Canada had responded to the EEC request of 5 May 1988 (in a letter [see Appendix V, Annex 3] received and
circulated throﬁgh the.Secretariat on 7 June 1988 and to the Scigntific Council represent;tives on the
first day of the meeting) stating that under Article VII, it is.mandatory for the Scientific Council to
provide advice when {equested by ; coastal state. After prolonged discussions, it was apparent that the
Scientific 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 request for



advice or withdrawal of one of the opposing views. The Scientific Council postponed further consideration
until [5 June 1988.

On 13 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 agree-
ing 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 agruments presented by the various repre-
sentatives. It was agreed further that the Courcil would report te the General Council that the Scientific
Council was in danger of having its work undermined by political and legal matters including bilateral
.problems, and a clear message be carried to the General Council that such matters should be addressed in
other fora. In particular the Scientific Council requests the General Council to provide a statement as
to whether Article VII of the NAFO Convention 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 provisional agenda made during the opening session, the EEC
representative cited Article VI.l.d to propose that a new Agenda Item be inserted under Section II.3(e) of
the Provisional Agenda. The item "Cod in Div. 2J43KL as required for the purpose of the Fisheries Commis-
sion" was proposed with the same terms of reference put forward by the Fisheries Commission for other
stocks. It 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.

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 solely 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 T (STACFIS),
Appendix II (STACREC) and Appendix IIT (STACPUB). The amendments to the Rules of Procedure are given in
Appendix 1V, the adopted agenda in Appendix V. The 1lists of research (SCR) and summary (5C3) documents
and the list of participants are glven in Appendix VI and VII respectively. Brief summaries of the

committee reports and other matters considered by the council follow in Sections I to VII.

I. TISHERY SCIENCE {APP. 1)

1. General Fishery Trends

From provisional statistics for 1986 and 1987, the nominal catch of all fish and invertebrate species
in the Northwest Atlantic (Subareas ¢ to 6) increased (3.5%) from 2.88 million (mettic) tons in 1986
to 2.98 million tons in 1987 (see Appendix I, Table 1). For the same years the total "groundfish"
catch decreased (6%) from 1.33 million tons to 1.27 millicn tons, the "pelagic fish" catch increased
significantly (30%) from 518,000 tons to 674,000 tons, Ghe "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




-7 -

.to 107,000 tons), Subarea 2 (50,000 to 112,000 tons), Subarea 5 (397,000 to 422,000 tons) and Subarea
6 (800,000 to 884,000 tons) and decreases were recorded for Subarea 0 (3,000 te 2,000 tons), Subarea

3 (764,000 to 690,000 tons) and Subarea 4 (787,000 to 767,000 tous).

Assessment of Finfish and Invertebrate Stocks

The Council noted that STACFIS had reviewed the status of certalin 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 found in terms
of Fy 1, two-thirds of the fishing effart associated with the maximum sustainable yield, F_,. or
Feurrents according to the different requests. Management advice, based on the reference levels,
could net 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. In cases where specific total allowable
catches (TACs) were advised on the same basis as the 1988 TAGs, where known, are listed in the

last column of Table 1. Details of.the stock assessments are given in the Report of STACFIS at

Table 1. Summary of recent catches (1982-87) and TACs (1982-B8) for stock reviewed at the June 1988 Meering of STACFIS,
with advised TACs for 1989, ’ : -

Stock Nominal catches (000 tons) TACs (000 tons)
Species ares 1982 1983 1984 1985 1986 * 1987% 1982 1983 1985 1985 1986 1087 1988 1989
Cod . 1 56 63 33 15 7 19 62 62 68 28,3 12,5 1.25 {2
T o3M 13 i0 13 14 15 8 12.4 12.4 13 13 13 13 L) K
3N0 32 32 27 37 50 41 17 17 26 33 33 33 40 {25)
3Ps 34 38 37 51 32 50 33 33 35.8 446 80.8° 60.6° ... (20.5)°
Redfish 1 8 8 [ 4 5 1 e e e ces eel ces PO G
k1% 15 20 20 20 29 45 20 20 20 20 20 0 20 (20)
3LN 22 20 15 21 42 55 25 25 25 25 25 25 25 (25)
Silver hake  4VWX 60 36 74 75 83 62 80 80 100 100 100 100 167  (235)
A. plaice M 1 2 1 2 4 6 2 2 2 2 2 2 2 (w
ILNO 50 38 38 48 56 52 55 55 55 49 55 48 (3
Witch flo, o 4 4 i 9 g 8 5 5 5 5 5 5 5 (5
Yellewtail  3LND 12 ] 15 21 23 16 23 19 17 15 15 15 15 (5}
G. halibut O+l 9 9 7 10 9 10 25, 25, 25 25 25 25 25 (23)
243KL 26 28 25 19 15 28 55 55 5§ 75 100 100 100 {10)
R, grenadier (41 + + + + + + 8 [:3 8 8 8 8 8 (8}
2+3 4 4 4 5 7 8 27 11 11 11 11 11 11 1
Wolffishes 1 4 3 i 2 2 2 . e 5-6 56 5-6  5-6  5-6 (5-6)
Cagelin ILNG 27 25 33 7 s 43 21 30° 0 38® 0 130° 293" 1007 (363)°
Squid-I1lex  3+4 13 + 1 1 + 2 150 150' 150 150 150 150 150 (150)
Shrimp O+l 44 47 43 54 63 71 35 35 35 42 36 42 (36)%

1

Provisional statistics, Advised TACs pertain te Div. 3L only.

: See ?TACFIS report for cptions. 7  Advised TACs include 10,000 tons in 1987 and 15,000
N No d]:rected fishery tons in 1988 for Div. 3NO and remainder for Div. 3L.
. No firm assessment of stock. | ® Effective TAC - combined Canada and EEC.
TACs pertain to Div, 2J+3KL. * Div. 3L TAC is 335,000 tons, Div. 3NO TaC is 28,000 tons.

Appendix I. Some general observations are as follows:
a) The cod stock in Subarea 1 has declined greatly from levels seen in the 1960's, but the
recruitment of the very abuundant 1984 year-class is resulting in stock rebuilding. This

yvear-class may be as blg as any seen in the past, but catch projections have been provided ro



b)

c)

d)

e)

£)

)
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illustrate the impact of other year-class sizes than that assuymed. The 1985 year-class is
considered average but that of 1986 to be very low. Management options, yield-per-recruit
calculations and answers to specific questions are available in Appendix I.

For the cod stock in Div. 3M, the biomass {age 3+) continues to be at a very low level (less
than 30,000 tons) relative to the target biomass of 85,000 tons which was set by thé
Fisheries Commission. This target biomass will net 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 year—classes at too early an age. To achieve the tarpet level of biomass
as quickly as possible, continuation of the moratorium on fishing is advised.

Analytical assessment of the ced stock in Div. 3NO indicates a lower stock size than assessed
in 1987, and a new yield-per-recruit analysis suggests lower fishing mortalities for che
reference levels., The projected catch in 198% at Fy 3 is 25,000 tons, rather than the 40,000
tons advised for 1988.

For the cod stock in Subdiv. 3Ps, which was last assessed by the Scientific Council in 1986,
it is now possible to provide much firmer advice tham at:that time. Catches have increased
substantially since 1984 to over 50,000 tons annuall?, largely in response to increased
effore, but also due to improved recruitment. The catch in 1989 that is estimated to
generate the FD \ level of fishing mortality {recalculated this year as F = 0.15) would be

20,500 tons.

For American plaice in Div. 3LNO, the advised TAC in 1989 at Fg_ 1 is 32,000 tons. The
Council was concerned in 1987 about the actual magnitude of the decline in population size,
that was indicated by the assessment at that time. The new assessment, however, largely
confirms the decline. The Fisheries Commission established an interim TAC for 1988, It is
now considered that this will, if caught, generate an F = 0.43, over 50% above Fy 1 (F =
0.26).

For witch flounder in Div, 3N0, 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. 3NO. The Council reiterates
its opinion that the stock is unlikely to be able to support the recent high catch levels
without declining in abundance.

For the stock of yellowtail flounder in Div. 3LNO, the Council has expressed concern for the
past two vears over the reports that catches were double 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 shows major declines in biomass and poor
reﬁruitmEnt prospeéts, 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



k)

i)

D

k}

1}

consequences 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”.
For capelin iﬁ Div. 3L, recruitment of the strong 1986 yvear-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 tonms.
The biomass of capelin in Div. 3NO is considered to have averaged about 280,000 tons since
S .
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 18,000 tons would represent 10% of this average
biomass.
For the silver hake stock in Div. 4VWX, 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
bicmass. Using an assumption that the catch in 1988 will be 110,000 tons, the estimated

catch at the Fg 1 level in 1989 would be 235,000 tons.

For squid in Subareas 3 and 4, the Council 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 is 'available to assess the impact on the population of any
particular 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.

No change in TAC was advised for redfish in Div. 3M and 3LN, American plaice in Div. 3M,
witch flounder in Div. 3NO (also see Section f), Greenland halibut in Subareas 041 and SA 2
plus Div. 3KL, and roundnose grenadier in Subareas O+1 and 2+3. The EEC representative
stated when the STACFIS report was being adopted that "for at least stocks on which '
scientific advice has been expressed by the Scientific Council (i.e. redfish in M, 3LN, A.
plaice in 3M, witch flounder in 3NO, roundnose grenadier in Subareas 2 and 3} it used the
expression "STACFIS has neo basis to advise a change from the present TAC of ...". 1In 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
ipappropriate and should be deleted. Advice should be rephrased to comment on any

consequences of possible catch levels."
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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 3cientific Council addressed assessments at this meeting rather than in the
winter as in the receat past. In Subareas (41, catches have increased markedly since 1984 and
over 532,000 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 par;icularly as it is now thoughﬁ that shrimp
in the catches may be older than thought previously. The Council therefore advises that,
should it be desired to investigate more vigourously the level of catch that can be
sustained, controlling offshore catches at the 1986.1evel (44,000 tons) might be a safe
approach. A higher catch level such as 50,000 tons would demonstrate more rapidly whether a
higher yield can be maintained. This experimental approach would require catch levels to be

held constart 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. In response Lo 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 abie to evaluate the present
Regulatory Area off Disko Bay.

o) With respect to shrimp in Denmark 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 level 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
improved and an assessment performed. In answering a request about exploratory fishing, it
is advised that this should only be conducted in areas well separated from grounds expleited
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 Regulatery Area relative to the
whole of Div. 3L.

4, Environmental Research

The Council noted that the Environmental Subcommittee (M. Stein, Chalrman) had met on I3 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 I).

S. Ageing Techniques

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

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 considered adequately during the stock

assessments, were reviewed by STACFIS.

Other Matters

a)  Special session in September 1988 a7

~ The.Council noted that about 19 papers were expected for the special session during 7-9
September 1988 on "Impact of Changes in Envirommental 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). R A

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".

¢) Topics deferred for consideration in September 1988

i) Convener for special session in 1989.

ii} Topic for special session in 1990,

I1I. RESEARCH COORDINATION (APP. II)

Fishery Statistics

Submission of STATLANT 21A reports is generally complete but that of the more detailed STATLANT
21B continues to cause problems for publication of the Statistical Bulletin. Four such forms
remain outstanding for 1986 and the bulletin cannot be published until fhese are received,

The Council agreed with STACREC's recommendation that it would be beneficial to its work if the
Assistant Executive Secretary ﬁere to attend the inter-agency meeting on fishery statistics that
will be held at the beginning of October in Norway. This group will prepare for the l4th Session

of the CWP which is scheduled for February 1990.

Biological Sampling
It was noted that one component of the four that report for Canada (i.e. Canada (Quebec)) had not
been submitting information to NAFQ, although such material would be appropriate to the NAFO data

bank.



- 12 -

Biological 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 two

reporting components from Canada, in this case both Canada (Quebec) and Canada (Gulf).

Request of the Fisheries Commission 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 is contained on a
stock by stock basis in the Report of the Standing Committee on Research Coordination (Appendix
1I). The Council noted that because it is an overview, the STACREC report tends to suggest that
there are fewer problems with respect to the scientific database than there in fact are.
Assessment of the individual stocks is compromised frequently because one 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 biological sampling or research surveys are extremely

important 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 NAFO might subsume the observer
program. The Council will evaluate the usefulness of the latter in the light of

implementation of the ASP.

I1I. PUBLICATIONS (APP. III)

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 1988.

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 disc;ssions with th?ee Associate Editors, new guidelines were established for the
respective responsibilities of the Technical Editor and of the Associate Editors. 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.

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 Asscciate Bditor
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for Invertebrate Fisheries Biology and deferred until September a decision on that posi;ion and
the selection of a candidate for the remaining position of Associate Editor of Vertebrate
?isheries Biology.

Promotion and Distribution of Scientific Publications

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 respomse of authors to invitations to upgrade Research Documents has improved with 62% of ‘the
26 papers nominated from the 1987 meetings being submitted. The respén;e rate in 1985 and 1986
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 1l papers being identified

as suitable for the Jourmal or Studies.

Other Matters

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. Hodder and the arrival of Mr, T. Amaratunga.
IV. RULES OF PROCEDURE (APP. IV)

Formulation of Rules Common to the Three Main Components of NAFQ

The Council adopted amendments to Rule 2 (Appendix IV) with respect to the modalities of voting by

mail or other forms of teledocumentation.

V. COLLABORATION WITH OTHER ORGANIZATIONS

Proposal for Jeint ICES/NAFO Working Group on Seals

It was noted that ICES had not been requested te provide a response to the questions implied in
the Council's consideration of this matter at the 1987 meeting. The Chairman undertook to convey

to ICES the Council's interest in learning more about modalities of referrals for advice.

VI. FUTURE SCIENTIFIC MEETINGS

Annual Meeting and Special Session in September 1588

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 during the Early 1980's".
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Scientific Meeting in June 1989

The Council reviewed its earlier tentgtive 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 Jﬁne 1989, This meeting will deal with requeéts for scientific advice on
fisheries management and with other fishery-related research and sfatisticél activities.

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

Pooulations in the Northwest Atlantic Over the Last 30 Years, and Their Possible Causes".

VII. OTHER MATTERS

STACPUB Membership

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

was recognized by the Council,

VIII. "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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APPENDIX I. REPORT OF STANDING COMMITTEE ON FISHERY SCLENCE (STACFILS)

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 to the provision of scientific advice on the management of certain
finfish and invertebrate stocks in Subareas 0 to 4 (see Appendix V for agenda). Representatives
attended from Canada, Cuba, Demnmark (Greenland), EEC, Iceland, Japan and USSR. e

Discussions on all matters, except envirommental research and the informal meeting of some experts
to evaluate West Greenland shrimp samples (agenda item 8(a)), took place within the Committee as a
whole durlng the present meeting, and various scientists, deSLgnated by the Chairman of STACFIS,
assisted in the initial preparation of draft reports on the various topics that were considered by the
Cormittee (Section I-III, V-VIII below). The report of the Subcommittee on Environmental Research
(Chairman: M. Stein) is summarlzed in Section 1V below and given in detail in Annex 1.

I. FISHERY TRENDS

1. Introduction

For the third year in succession, sufficient STATLANT 21A reports were available (although 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 I for 1986 and 1987 are compiled from 21A reports received
by the NAFQ Secretariat.

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

500 tons.)
SA O SA 1 SA 2 8A 3 SA 4 SA 5 SA 6 Total
Species 1986 1987 1986 1987 1986 1987 1986 1987 1986 1987 1986 1987 1986 1987 1986 1987
Atlantic cod - + 7 19 25 58 373 303 210 173 6 39 + + 652 592
Haddock - - - - - - 13 9 33 18 9 8 + 54 35
Atlantic redfishes - - 5 1 4 3 112 133 47 57 3 2 - - 171 196
Silver hake - - - - - - 1 + 83 62 14 12 c 4 [ 102 78
Red hake - - - - - - + + + 1 2 2 + + 2 3
Pollock - - - - - - 7 6 43 44 27 24 + + 77 74
American plaice - - + + + + 72 64 13 15 5 4 + + 90 83
Witeh flounder - - - - + 1 15 13 5 6 5 3 + + 24 23
Yellowtail flounder - - - - - - 23 17 1 2 8 6 + + 32 25
Greenland halibut + + 9 10 8 15 7 14 7 11 - - - - 31 50
Other flounders - - + + + + 3 4 10 8 15 14 8 10 37 386
Roundnose grenadier + - + + + 1 7 8 + - - - - - 7 9
White hake - - - - + - 6 10 12 15 . 6 + + 24 31
Wolffishes - - 2 2 +- o+ 2 2 2 1 1 1 C- - 6 6
Other groundfish - - 4 3 + + 1 2 5 6 10 16 5 6 25 33
Atlantic herring - - + - + + 5 20 173 7 221 32 40 + + 210 281
Atlantic mackerel - - - - + + 12 10 14 14- 7 [ 28 32 61 60
Atlantic 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 & 1 - - - - 84 62
Other finfish - - 1 1 1 2 24 33 13 9 - 9 22 22 . 70 76
Squids - - - - - - + 1 + + 9 5 14 17 24 23
Clams - - + - - - - - 6 15 S1 49 335 325 391 389
Scallops - - - + + + 2 1 16 16 80 103 28 68 126 188
Other molluscs - - - - + - + + 3 3 19 26 81 53 103 B2
Shrimp 3 2 60 71 2 3 - + 10 12 5 5 1 + 79 93
Crabs - - - - + + 8 6 34 21 1 3 50 34 94 64
Lobsters - - .- - - - 1 1 36 35 15 19 2 2 58 57
Other invertebrates N - - - - + o+ 1 1 + 1 1 2
Tfotal 3 2 89 107 50 112 764 690 781 767 ° 397 422 800D 884 2832 2984
2. General Trends for the Northwest Atlantic

The provisional overall catch (round fresh weight) of all finfish and invertebrates stocks was
2,98 million (metric) tons in 1987, a 3.5% increase over the 1986 catch of 2.88 million tons. The
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total "groundfish" catch, which represented 43% of the overall catch in 1987, was 6% less than in
1986 (1.33 and [.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 increases 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 teons in 1987, due to increased catches of herring and menhaden., The total
"other finfish" catch, which represented about 5% of the overall catch in 1987, decreased by 11%
from 154,000 tons in 1986 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%Z) 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 (26%) and
crabs (32%).

Fishery Trends by Subarea

a) Subarca 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 domirant species
with 6674 of the overall catch with cod (18%) and Greenland hzlibut (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 increagse in capelin from 10,000 tons to 29,000 tons. Greenland halibut remained in third
place with 15,000 tons.

a) Subarea 3

The total catch declined (l0%) from 764,000 tons in 1986 to 690,000 tons in 1987. This was
due mainly te a decrease (9%) in groundfish which accounted for 85% of the total catch.
Although 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 to 20,000
tons). Finfish decreased 30% due mainly to capelin (69,000 tons to 32,000 tons}.
Invertebrates remained virtually unchanged.

e) Subarea &

The total nominal catch of all species decreased slightly (2%) from 781,000 tons in 1386 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
species due mainly to herring (28%), and decreases were noted for finfish (41%) and
invertebrates (3%). Cod (23%) and herring (29%) continued to be the most significant
components of the catch, followed by redfish (7%), silver hake (8%) and pollock (6%).

£) Subarea 5

The total nominal catch of all species increased (6%) form 397,000 tons in 1986 to 422,000
tons in 1987. There was a 14% increase in invertebrate species, mainly due to increases in
scallops (29%) 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
inereases in pelagics (6%), notably herring (25%) from 32,000 tons to 40,000 tons.

g) Subarea 6

The total catch increased (10%) from 800,000 tons in 1986 to 884,000 tons 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 slightly (10%) in spite of an increase in scallops
(142%). Decreases were noted for other molluscs (35%) and crabs (32%).
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II. STOCK ASSESSMENTS

1. Cod in Subarea 1 (SCR Doc,..B8/31, 42, 43, 44, 45, 46; SCS Doc. 88/4, 13, 16)

a)

b)

Introduction

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

In 1987, no directed trawl fishery by vessels greater than 80 GRT was allowed in the first 10
months. The poundnet fishery was restricted to places where, based on experience, at least
30% of the catch by weight would be above 40 cm. Similar 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 or 3 times greater than the 1986 landings,
but still at a low level compared with the landings in the last decade, Table 2.

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

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1938

Trawlers 53 57 16 14 29 42 20 7 1 6!
Other vessels 20 42 38 39 27 21 13 ;) 6 13t
Total (D00 tons) 732 992 542 53 56 63 33 15 7 19!

TAC (000 tons) -4 -+ 20 50 62 62 68 28.5 12.5 12.5 40
CPUE (toms/hr) 33.3 2.38 1.24 3.26 2.21 1.36 0.99 0.7 - -

1Provisional data.

Estlmates used_for assessments

Quota for offshore fishery only.

“Catches limited to Greenlandie fishery and to by-catches.

8ince a directed’trawl fishery was not allowed in 1986 and 1987, the catch-per-unit-effort
series could not be extended to these years. 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 year-class in 1976-77 resulted in increased catches up to 1979. During
1980-83, catches fluctuated between 53,000 and 63,000 tons but decreased thereafter by about
30% each 'year to a low level of only 6,600 tons in 1986, the lowest catch on record since
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 Worklng Group on Cod
Stocks off East Greenland used this information to set up 2 table of catches in 1987 by gear
and division (SCR Doc., B8/45, table 6.1.2) when it met in February 1988,

Commercial fishery data

i) Age composition

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

Trawl catches in the first quarter of the year were dom1nated by age groups B, 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 vear-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.

¢)  Research survey data

i)

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 l: estimate of bilomass and abundance
(with 95% confidence limits) and mean weights from
autumn research vessel surveys off West Greenland,

1982-87. .
Year Biomass (tons) Abundance ('000) W kg
14982 179,934 = 37.0% 109,039 + 36.17Z 1.65
1983 98,843 + 28.57% 59,362 £ 26.5% 1.67
1984 24,945 £ 39,77 16,104 + 39,17 1.55
1985 31,860 £ 60.1% 52,466  33.37 0.61
1986 76,220 * 30.87% 134,716 + 31.87 0.57
1987 464,286 + 47.0% 582,868 + 42.67 0.80

The surveys were carried out 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,
experience from a 13-yvear time series of bottom-trawl surveys in Div. 2J (Labrador} has
confirmed 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 mot only for the whole survey area but for all divisions.
Confirmation of the reduced stock size in 1983 and 1984 was also obtained From
continuous echesounder 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 tous,
but an increase to 55,000 tons in 1987. The total survey biomass and abundance,
however, increased considerably since 1984 and very steeply in 1987 by factors of 18 and
36 respectively. This was due to increasing 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., 1In 1987, a groundfish survey was carried out by the
Japanese research trawler Shinkai Maru in a joint programme between the Japan Marine
Fishery Resource Research Center (JAMARC} and the Greenland Home Ruld Trawling Company
(GHT). The survey covered both East and West Greenland waters.

The West Creenland 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).
Stratification was done by NAFO division and depth zones. Stations were allocated 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 lengline surveys conducted by Greenland 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.

During July and August 1987, Greenland carried out a gillnet survey on young cod in
three inshore areas of West Greenland: Quaqortoq (Div. 1F}, Nuuk (Div. 1D}, and Sisimiut
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(Div, 1B). A total of 3,991 cod was caught out,of the 223 net settings made., Based on
the stratified sampling techniques, indices of year-class stremgth were calculated.

Only two l-year—old cod were taken. As l-year-old cod (13-20 cm) have previously been
caught efficiently by this method, the present results indicate a very low abundance for
the 1986 year-class in the West Greenland 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 year-
class is estimated to be 22% of the 1984 year-— class

ii) 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 1983 maturity
pattern. It was, therefore, agreed to use the same maturity ogive as used in the 1985
assessment. '

Assessment results (SCR Doc. B&/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 deducting the
post—survey catch in numbers-at-age. Total mortality (Z) was calculated from this estimate
and the corresponding one from the preceding survey for each age group.

Table 4. Cod in Subarea l: assessment table for 1987 (revised, June 1988). (Z = total mortality,
" F = fishing mortality, M = natural mortality and E = emigraticn coefficient),

Survey Catch

Year stock after Stock size 1987 Losses due to

Age class Sep-Oct survey 1 Jan! 31 Dec catch z " F M E M E

A B C D E F G H 1
3 1984 6B1,421 1,821 140,365 657,291 9,436 ~-1,544 0.028 0.2 -1.772 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
? 1980 1,659 73 1,203 "1,533 666 ~0.242 0,489 0.2 =-0.932 272 ~1,268
8 1979 4,609 191 4,098 4,270 1,078 -0.041 0.258 0.2 -~0.499 B37 -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 0.040 0.2 -1.696 72,813 -622,424
Total 6+ 19,389 409 16,631 18,351 2,855 -0.098 0.183 0.2 -0.462 3,483 -8,058

! 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 %: [ln(col. A / col. B)].

3. Calculation of col. H: [ecol. A - 0.2/%(1-exp-%)1].

4 Calculation of col. I: [col. A - {col. B + col. C + col. H)].

5 Calculation of ccl. E and G: allecation of I proportionally teo
cols. C, H, and I. )

The total mortality estimates were apportioned to: (i) Natural mortaltity (0.2); (ii) fishing
mortality; and (iii) 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 is present
in the inshore and fjord region and, therefore, not included in the groundfish survey
results, Since the inshorefoffshore proportions are different for the divisions with an
increasing gradient from north to south, the calculation was dome separately for each
division using the respective factors 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 abscolute
values of stock size estimates increased between 30% and 40% while fishing meortality
estimates decreased correspendingly. '

The results of the assessments are summarized in Table 5,

The average fishing mortality in 1987 over age-groups 6-9 was estimated as 0.30, i.e., only
slightly below the 1983-1985 level, but about 40% above that of the previous year (0.22).

For almost all age groups up to age B, the emigration coefficients as well as the 2 values
are negative. This can be interpreted for the younger age groups as additional recruitment
to the stock covered hy the survey from other areas or from mid-water. For the older age
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Table 5. West Greenland Cod, Summary of the Assessments

Yeax Total Total Spawn, Spawn. Catch Catch
stock stock stock stock F (6-9) no. weight
no. biom. no. biom.

(3+) (3+)

1983 143 274 53 147 0.36 35 58

1984 79 147 30 75 0.32 18 31

1985 20 35 g 20 D0.42 8 15

1986 23 51 14 37 0.22 3 7

1987 163 175 10 29 0.30 15 19

1983t 698 801 33 3 - - -

lPreliminary estimates, not including age group 3.
Estimates of stock size refer to 1 January.
Weights in '000 t, numbers in millions.

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 Iceland.

These results were taken as an indicatien that, at present, the tendency of the West
Greenland cod to migrate to Fast Greenland is not very strong. Therefore, the traditionmal
emigration rate of (.05 derived form earlier tagging experiments was used to estimate the
contribution in 1988 to the East 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 veversed after 1976
when the very abundant 1973 year-class reached spawning size. However, the slight recovery
of the spawning stock was terminated due to exploitation and emigration, particulary during
1983 and 1984. The spawning stock size was at its lowest level on record in 1985 followed by
some impravement in 1987 due to the contribution of the 198! year-class 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, It 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 year-
class. .

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

The traw! 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 simultaneously 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
estimate of 681 miilion 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)
previously carried out for the West Greenland stock would mean that the 1984 year-class was
the larpest year~class observed over the years for which such analyses have been carried out.

However, the 1984 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 f£jords. Furthermore, the former strong year-classes occurred at a time when cod was much
more abundant and distributed over a much wider area at West Greenland than at present when
few cod occur in Div. 1A-1B (including Store Hellefiske Bank}.
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The Committee considered various possible reasons for this discrepancy between former and
recent observations and estimates. Part of that discussion focussed on the trawling method.
It was generally agreed that escapement of fish from trawl, gnd the fact that some fish may
be found pelagicaily, 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 trawl
sweeps (the rope(s) between the otter boards and the trawl wings) could play a major role for
the estimate of the area actually fished by a haul. The area actually fished may be notably
larger than the swept area when the latter is 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-survey abundance estimates, the Committee agreed to consider the 1984 year-class as
being of the same order of magnitude as former very good ones (i.e. about 500 million fish at
age 3). The Committee futhermore agreed to carry out projections which would show the
implication on fisheries and stock should the true year—class strength differ (up or down) by
100 million fish while management options for 1989 were based on the 500 million prejections.

Year-class of 1985. The abundance index of O-group cod off East Greenland from the Icelandic
O-group survey in August 1985 was the third highest observed since 1973, but considerably
lower than those of 1973 and 1984 (SCR Doc. 88/45, table 3.1). From the trawl surveys as
well as form the inshore young-cod surveys, the 1985 year-class is estimated to be
approximately one-fourth of the size of the 1984 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 obtained from the Icelandic O-group survey off East
Greenland in August 1986 was extremely low. Also, in the trawl surveys in 1987 the abundance
estimate for l-year-old fish was only 1% of the age 1 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 year—class at
the conventicnal figure for poor year—classes (i.e. 20 million fish at age 3).

Year-class of 1987. The abundance indexed obtained from the Icelandic O-group survey off

East Greenland in August 1987 was relatively low. A small number of O-group cod was,
however, observed in the bottom-trawl survey catches off West Greenland in the autumn of
1987. Pending further observations, and since at present the year-class does not seem to be
more than a minor one, a preliminary figure of 20 million 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 (58B), are given in Table 6. As in last year's report the
relative fishing mortalities at ages 3 and 4 were estimated from a catch curve analysis of
the 1973 year-class, which simulates a situation similar to the present one when a strong
year-class recruits to a depleted stock. The relative natural mottality incorporates an
emigration coefficient of 0.05 from age 6 onwards.

Table 6. Cod in Subarea 1: stock sizes at beginning of 1988 for three levels of recruitment
. and other parameters used in projection of stock size and catch.

0] O] @
stock stock stock Mean
Age Year size size size Relative Relative Weight Percent
{yr) class I Jan 1988 1 Jan 1988 L Jan 1988 Kl ¥2 (kg)  Mature
(yr) ¢'000) (' 000) {T000) 1.0 0.216 (kg)
3 1985 125,000 100,000 150,000 1.9 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 — N 1.25 1.0 2.12 42
7 1981 12,109 — 1.25 1.9 2.61 82
8 1980 1,533 — 1.25 1.0 3.24 94
9 1979 4,270 —_ 1.25 1.0 4.30 99
104+ <1979 438 — 1.25 1.0 4.70 100
Recruitment at Age 3
in 1987 = 500 mio Fo.1 = 0.235
in 1988 = 125 mio Frax = 0.567
in 1987 = 400 mic
@ . {n 1988 = 100 mio F(g-g) 87 = 0.305
in 1987 = 600 mie ! Mean emigration coefficient for ages 6+ (0.05)
@ in 1988 = 150 mie is incorporated in the relative M values.
In 1989+ = 20 mie 2 Estimates of discards at age 3 (2/3} and

B age 4 {1/10} are incorporated in the relative F
values.
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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 Sectiom (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 conmventional figure for a poor year-class of 20 million recruits
was used in the calculation, Projections were carried out for a catch level of 40,000 tons
in 1988 coérresponding te the TAC set by Greenland
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Fig. 1. Cod in Subarea l: yleld-per-recruit curve.

The results of the projections of catches in 1989 and S8B 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 0.107 generated by the 1988 and Fmax = 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 Fp,1 level, a substantial increase in SSB 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 Fq ) and particularly the Fp.y 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 or higher.

In order to illustrate the effects which an underestimate or an overestimate of the size of
the 1984 year—class by 100 million recruits might have, further projections were carried out
using the same parameter 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. 1In 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 535B compared to the levels
intended by managers in setting a TAC based on projections using 500 million recruits. The
magnitude of these effects is dependent on (a2} the level of catch, and (b} the time period
until the estimate can be corrected. With catch levels up to 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%Z. 1In the second
management year, if no corrections have been made, deviations of about 30-35% occur at low
catch levels and high deviations up ta 50% and above at higher catch lewels, ' For SSB, the
deviations are almost symetrical for over or underestimates of the 1984 year-class, while
fishing mortality show higher deviations for overestimation, The interpretation of these
results clearly is that, lower catch levels reduce the risk of overexploitation, and is a
consideration if uncertainty exists about the size of the year—-class dominating the
population.
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Fig. 2. Cod in Subarea l: calculated yield in 1989 and
spawning stock biomass (S8B) 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 inshore 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. 1D (Nuuk
area). The same spatial distribution pattern was found for both year—classes during 1986.
Autumn distribution (Qctober-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
period 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 southernly with
highest densities in Div. 1E and 1F, The same spatial distribution pattern for both year-
classes was also seen in the 1986 trawl surveys.

From evaluation of tag return patterns a high degree of regularity in cod migratien can be
argued which 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. .

i) In the offshore area the 1984 year-class could be expected to be abundant from Div. 1D
to IF 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
to the neorth.
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Table 7. Cod In Subarea 1: projections of age 3+ bilomass (B(3+)) and spawning stock biomass (SSB) at
beginning of year and catch during the year for different management strategies (weights in

000 tons).
. -2 (1) 1984 Year—class = 500 mio age 3 Cod
Stable Fighing Mortality Stable Catch Level
Mean ' TAC= TAC = TAC = TAC =  TAC =
Year  Parameter F(ggy F(g7)-F(gg) Fo.1 F(87) Fuax-| 65 KT 120 KT 135 KT 170 KT 283 KT
1988 B(3+) 639 —_
55B 67 —
F(6-9) 0.107 —_
Catch 40 —
1989 B{3+) 755 —
§SB 127 —
F(6-9) 0.107 0.206 0.235 0.305 0.567 | 0.107 0.206 0.235 0.305 0.567
Catch 65 120 135 170 283 65 120 135 170 283
1990 B{3+) 715 654 637 598 474 715 654 637 598 474
85B 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
1991 B(3+) 632 529 503 444 283 629 512 480 407 171
SSB 435 358 339 295 177 433 346 323 268 98
F(6-9) 0.107 0.206 0.235 0.305 0.567 [ 0.128 0.319 0.397 0.667 B{3+)}<TAC
Catch 55 84 90 100 103 65 120 135 170
1392 SSB 472 354 325 265 124 460 305 263 168
1993 SSB 453 309 277 212 79 423 206 149 25
{2) 1984 Year-class = 400 mic Age 3 Cod {3) 1984 Year-class = 600 mio Age 3 Cod
TAC = TAC = TAC = TAC = - TAC = TAC = TAC = TAC = TAC = TAC =
Year Parameter 65 KT 120 KT 135 KT 170 KT 253 KT 65 KT 120 KT 135 KT 170 KT 283 KT
1938 B{3+) 529 — 749 —
55B 66 — 69 -
F(6-9) 0.128 - 0.092 —
Catch 40 —_ 40 —
1989 B(3+) 613 —_ 897 -
: 558 113 — 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+) 570 508 492 453 329 861 800 783 744 615
SSB 226 199 192 175 122 332 307 300 284 232
F(6-9) 0.144 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 L70 283
1991 B(3+) 491 374 342 268 40 769 652 ° 620 546 308
S5B 331 244 o221 167 "9 536 449 425 - 371 197
F(6-9) 0.169 0.474 0.624 . 1.340.B(3+)<TAC| 0.103 0.240 0.291 0.447 4,700
Catch 65 120 135 ' ~ 170 65 120 - 135 170 283
1992 SSB 337 185 144 -54 584 428 386 288 2
1993 S5B 293 85 33 B(3+)<TAC - 354 334 274 140 B{3+)<TAC

ii) In the inshore area the 1984 year-class can be expected to be abundant in 2ll inshore
areas from Div. 1B-1F. The distribution of the-1985 year-class is less regular. This
year-class might become more important in the southern areas but some concentrations
might also be expected further north.
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Fig. 3. Cod in Subarea I: effects on $5B and F of overestimating and
underestimating the size of the 1984 year-class for stable
catch (TAC) levels 1989-91.

Expected length distribution 1988-90

Denmark (Greenland) 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 cm 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 year=-classes have been analysed.
Assuming that these two year~classes will have similar growth patterns and a relative year-
class size at 4:1 leads to the size distribution given in Fig. 4.

During 1988 a considerable proportion 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
proportion 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 populatien 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 c¢m by late 1988 or early 1989.

ii) Longlines are very inefficient in catching cod smaller than 55 cm and this gear will,
therefore, catch mostly large cod during the period.

iii) Pound net retains cod above approximately 25 cm and catches of this gear should,
therefore, reflect the size distribution shown in Fig. 4. Considerable discarding is
expected during 1988 apd about 50% of the catch welght in 1989 might be of fish smaller
than 55 cm.
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Fig. 4. Expected size distribution during 1988-90 of the year- -classes 1984 and 1985
combined assuming relative year-class size of 4:1.

Cod in Division 34 (SCR Doc. 88/24; S5CS Doc. 88/12,‘14, 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 declined 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 12,4 124 13 13 13 13 0
Cateh 33 .30 10 14 13 10 13 14 152 62

Excludes expected catches by Spain.
Provisional data...

b}  Input data

i)

ii)

Commercial fishery data

Age compositions derived from biological sampling in 1987 showed a predominance in
Spanish catches of cod of ages 5-7 years in January-March, ages 4-6 years in 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 years. 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
decline from 1984 to 1987. The 1987 index was about half that of 1986.

Research vessel data

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




3.

c)

d)
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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 year-
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 year-
class was no longer strong. The 1984 year-class as 3 year olds comprised about 10Z 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 additional 9.3 thousand tons., Similar information for other years is not

available,

Assessment results

Cohort analysis was not attempted because of perceived inadequacies in the database for the
1980"s (NAFO Sci. Coun. Rep., 1986, page 51). STACFIS 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
cateh rates from 1986 to 1987 and a similar decline in biomass estimates from research
surveys suggest that a further reduction in biomass occurred in 1987,

Catch projections

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 in recent years 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 is unable to provide advice on the present level of spawning stock
and consequently cannot determine if it is adequate to provide recrvitment at long-term
average levels,

To protect the remaining spawning stock biomass and to allow the present year-classes,
particularly 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 will conduct a survey in July 1988,

Ced in Divisions 3N and 30 (SCR Doc. 88/16, 19; SCS Doc. B8/12, 13, 14, 15)

a)

b)

Introduction

Neminal 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 51,000 tons was highest since 1974, Most of
the catch in recent years has been taken in Div, 3N, and about 80%Z 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 decline in
1987. A strike by Spanish fishermen during the early months of 1987 was the major reason the
Spanish catch declined from 1986 (23,000 tons) to 1987 (16,000 tons). Recent TACs and
catches (000 tons) are as follows:

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

TAC 15~ 25 26 26 170 1zt 26 3333 33 40
Catch 15 28 20 24 32 29 27 37 512 392

! Excludes expected catches by Spain.
2 provisional data.

Input data

i)  Commercial fishery data

Catch and effort data for 1977-85 were obtained from NAFO Statistical Bulletins, while
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those for the Caradian otter-traw! fleet for 1986 and 1987 were provided by the
Department of Fisheries and Oceans, Canada. Spanish pair-trawl data for 1986 were those
presented in the Spanish Research Report for that year (SCS 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 1977-86 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 {r? = 0.94),
far 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 overlapping 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 Canadian
200-mile fishery zome, while the Spanish pair-trawl fleet has fished outside the zone.
Catch-rate indices from these two fisheries were combined after weighting each to an
estimate of the geographical area inside (80%) and outside (20%) the zone. The combined
catch-rate index, although variable in the earlier period, showed a general increase
from 1977 to 1982, stability from [982 to 1984 with a subsequent decline.

At the June 1987 Meeting of STACFIS, it was recommended that alternate methods of
determining 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 portion 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 asthe original 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, however, that for a more
appropriate amalysis, the percentage cod catch of the total should be estimated on a
trip basis and appropriate trips aggregated to obtain monthly totals, STACFIS,
therefore, recommends the analysic using alternate methods to determine directed fishing
effort for the Canadian otier-trawl fleet be completed, using the percentage cod catch
of the total groundfish on a move disaggregated basis than month, for the next

assessment of this stock.

ii) Research-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
multiplicative analysis. Abundance and biomass estimates over the survey period showed
no consistent 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
results suggest that the age 6+ abundance for this stock had increased by a factor of 5
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.
Although 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/3NQ boundary were compared for the 1977-87
period to determine if migrations between these divisions affect survey biomass.
Although there may be incidents of a siight shift in divisional abundance in some years,
during 1987 when biomass estimates increased in the Div. 3NO strata, it alsc 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 vear-classes.

Surveys by the USSR have been conducted on a stratified-random basis since 1983.
Results of surveys from the 1977-82 period, which employed different survey methodology,
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were reanalyzed to make this series comparable to the 1983-87 period. Abundance and
biomass generally increased from 1979 to 1985 and have subsequently declined. The
abundance and biomass estimates for 1985 are the highest in the ll-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.
Discrepancies 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 6 and older, although not displaying a
one to one correspendence, showed the same general trend; that of lower abundance for
the early years in the time series with subsequent increases. Results from both of
these surveys were combined to preduce a single index of abundance from research vessel
surveys. Estimates of abundance from years that were considered anomalous were not
included in this combinatiom. The combined survey index for ages 6 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,

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
cateh in 1987. Average weights-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. It is not uncommon for the Spanish pair-trawl age
compesition te include more fish at older ages than the Canadian otter-trawl ase
composition.

c) Estimation of parameters

i)

ii)

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 1t 12

Partial recruit-
ment 0.08 0.29 0.67 0.79 1.00 1.00 1.00 1.00 1.00 1.00

Cohort analysis

Catch and average weight-at-age data from the commercial fishery over the 1959-87 period
were used in cohort analysis. Natural mertality was assumed to be 0.20, fishing

‘mortality for the oldest age-group (12) was set at the level for fully-recruited ages (7-

10}, 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
mortality vector 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, traditional reference standards for fisheries
management, specifically Fq 1 and Fpax, are expected to be different and recalculation
of these reference levels would be necessary. With these issues still unresolved,
STACFIS recommends that simulation studies be conducted to determine how age-specific
natural mortality rates interact with other components of VPA. These simulations should
include at least an exploration of how age-specifie natural mortality: (1) interacts
with partial-reeruitment veetors; (2) changes with changing fishing mortality; and (3)
affects the caleulation of reference fishing levels.
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iii) Fishing mortality in 1987

iv)

Average exploitable biomass values from cohort analyses over a ramge 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 portien of this
fishery. An alternative method of determining directed fishing effort for this fishery
(Section b(i)) did not results in any change in the Canadian otter trawl catch-rate
index. A further analysis of these data has been recommended for the next assessment of
this stock. As the Spanish pair-trawl fishery operates in only about 20% of the stock
areéa, 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 6+ from
cohort. Years for which survey results were considered anomalous, described in Section
b{ii), 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. If the residuals for the 1984-86 (1987 considered anomalous) were minimized, the
resultant Fyp would be in the range of (.20-0.25.

Results of a Canadian survey conducted during 1988, and not included in the above
relationships, indicate that the age 6+ abundance is only about 10% larger than that of
1985-86. It may be reasonable to assume, therefore, rhat 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 zbundance
estimated from a cohort analysis with terminal fishing mortality of 0.20 is consistent
with these trends in survey abundance. STACFIS concluded that Figgz; = 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.

Recruitment

Abundance estimates for age 3 from both the Canadian (1977-88) and USSR (1977-87)
research vessel surveys were examined as indicators of year-class strength. Data for
years which R/V results were considered anomalous (Section b(ii)) were not included in
this examination. The wvalue for age 3 abundance of the 1983 year-class from the USSR
survey conducted during 1986 is higher than the comparable Canadian 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 years (1977-82), so they were ncermalized
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—clagses from cohort analysis indicated a significant regression (r? = 0.89).
STACFLS was encouraged by the correlation between survey and cohort abundance at age
three, but noted that twe 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 cohort 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:

Cohort
Age 3
Year-class Number (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. 1If 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 period, the implication would be an
unreasonably low partial recruitment value at age 4 in 1987, The 1984 year-class was
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Fig. 5. Cod in Div. 3NO: trends in nominal catch and fishing mortality
(ages 7-10), 1959—8?.

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 partial 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 geometrie 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 sbundance estimates were not included in the caleulatiom
of the geometric mean as these values are affected by changes to input partial
recruitment, Spawning stock biomass and age 3 reecruits for the corresponding year-class
abundance, as estimated from cohort analysis, are shown in Fig. 6.

Yield=per-recruit analysis.

For previous assessments of this stock, Fg,1 and Fp ., reference levels were estimated to
be 0.18 and 0,22 respectively. Data used to determine these values were not available
and consequently 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
this stock averaged over the 1977-B6 period. 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 Fo 1 = 0.15 and Fp,, = 0.25 (Fig,
7) with corresponding yields-per-recruir of 1.24 and 1.33 kg.



d}

- 32 -

200

-
<o
<

sy
=23
[=]

-
23
<

(4]
+
A
o
Lo
=S
- £
S i )
g 140 1 140 &
c Leh =
R i 120 &
c il L
e =1: a
b "y 5]

=] eart \
=] ¥ 'ym: 100-5
m . il B -
2] = 5 i a0 i@
1 1 Q
@ i ! g
i il oo B
i it L -3

g Tt
! N g @
a0 i ik it S H40
: i ; M il Sl 3
20 L g kbl 5 : i 40 <
i iHif rif'_ L =1 it i
i 00 il ]

58 B0 62 64 66 68 70 72, 74

Fig. 6. Cod in Div. 3NO: trends in spawning stock blomass and abundance
of age 3 recruits from cohort analysis for 1959-87.
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Catch projections

The parameters which were used to project stock sizes are given in Table 8. 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 year-
classes were as described in the section on recruitment (e(iv)). The 1988 catch was assumed
to be the 1988 TAC of 40,000 tons. Projections of catch for 1989 are given in Table 9. The
projected 1989 catches for Fy 1 = 0.15 and Fmax = 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
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Fig. 8. Cod in Div.

3NO:

0.3
Fishing mortality

projection of catch for 1989
and spawning stock blomass (8SB) at the begin-
ning of 1990 for a range of fishing mortality.

$SB (000 tons)

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 33 million fish, but this year research vessel survey

indices indicate that this is a weak year-class and it was set at 23.5 million fish. Another
year—-class important to the 1989 catch is that of 1983,
was estimated to be 21.5 million fish, but the average partial recruitment as well as
additional survey information indicates that this year-class is less than previously

Table 8. (od in Division 3NO:

biomass and catch.

Last year this year—class at age 3

parameters used in projections of stock

Stock size Mean Weight (kg}

Age 1 Jan 1988 Mean Start of Percent Partial

(yr) (000) Annual Year Mature Recruitment
3 33,000 0.45 0.32 ¢ 0.115
4 18,862 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 1.00
9 2,476 ~7.28 6.00 100 1.00
10 3,221 9.01 8.10 100 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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Table 9. ng in Div. 3NO: Projections of catch and spawning stock
biomass (SSB) at various referencelevels of fishing mortality
assuming catch in 1988 = 40,000 t.
Reference fishing
88B (1.1.1989) mortality level Catch (1989)° $SB (1.1.1990)
147,000 t FO 1 T 0.15 25,000 t 151,000 t
F(SS) = {.20 33,000 t 144,000 t
Fmax = 0,25 40,000 ¢ 138,000 ¢

estimated and is now 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.
Additionally, recalculated reference levels used for stock and catch projections are
different from those used in previgus assessments. A comparison of projected cateh at both
the previous and revised reference levels is given, along with projections of catch and
spawning stock biomass at the standard reference levels (Table 10}.

Table 10. Cod in Div. 3NO: input parameters for
yield-per-recruit analysis.

Average Weight Partial
1977-86 Recruitment

Age Average 1977-86 (Average)
3 0.70 0.06

4 1.07 (.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 1.00
13 12.60 1.00
14 14.82 1.00
L5 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

The mean 3+ biomass for this stock has increased from 47,000 to 242,000 over the 1976-86
periocd. The estimated biomass for 1987 is about 15% lower than that of 1986, The major
reason for this decline between 1986 and 1987 is the size of the weak 1983 and 1984 year-
classes at ages3 and 4 respectively in 1987. It has been noted previously that these weak
year—classes have also contributed te the relatively low level of projected catch for 1989.

Cod in Subdivision 3Ps (SCR Doc. 88/70, 71, 72, 73, 74, 75}

a)

Introducticn

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 inshere gears (cod trap, gill-
nets, linetrawl and handline} which have traditiorally obtained the largest proportion of Cana-
dian 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 1981l. 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 1971 but have generally
fluctuated between 2,000 and 4,000 tons. Catches have increased in recent years but have been
limited by management restrictions.
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French catches since 1959 have been obtained by a long distance freezer fleet (0TB2-TC 6-7) and
by St. Pierre et Miquelon based inshore and offshore fleets. Landings by the OTB2-TC6-7 fleet
have ranged from 0 te 12,000 tons, but averaged 8,700 tons since 1984. St. Plerre landings

were mainly by inshore gears from 1959 to.1977. Since 1977, these landings have been relatively
low while offshore otter—-trawl (OTB2-TC5) landings increased substantially and are currently the
highest in the time series.

TAC's 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 (000 tons) for the period 1977-87 are as
follows:

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

Advised TAcC! 25 25 28 30 33 33 33 412 3 3 4
Effective TAC 25 25 28 39 a3 33% 35.8% 44.6% 60.6° 60.6% 60.6°
Catch 27 33 38 39 34 38 37 51 . 57% 578

1 advice provided by CAFSAC for 1978 to 1984 (Fo_1)

2 Projection provided by NAFO Scientific Council (Fg, 1)

% No advice given by Scientific Council projections at Fp.1: 26,000 to 61,000 tons
{1986) and to 58,000 tons (1987)

“ " No advice given by Scientific Council; projectioms at Fp,j: Range 26,000 to 61,000
tons (1986) and 26,000 tons to 58,000 tons (1987).

5 Effective TAC 1s 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.

6 provisional data

Stock discrimination

In the 1987 assessment of this stock information was presented with respect to the relationships
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, 6,454 cod were tagged in Subdiv. 3Ps as follows:
Burgeo Bank (3,190); southern S5t. Pierre Bank (1,923); and southern Green Bank (1,341).

The distribution of returns in 1986 and 1987 from the Burgeo Bank tagging experiment 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 during the suemer. 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 southern St. Pierre Bank and Green Bank experiments suggest that concen-
trations found in these areas during the winter tend to stay offshore and migrate to-the
shallow water of the southern and central Grand Bank during the summer and autummn.

Tag returns were examined by location with reference to quarter and length group at the
time of tagging. Cod representing all size proups 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 suggest-—
ad that during March 1986, there may have been a considerable migration of ced from
Subdiv. 3Pn and Div. 4RS 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 St. Lawrence and that cod
in the south and southeast of the Subdivision include a portion of cod from the Grand
Bank. These variable mixtures may be substantial but cannot be precisely quantified.

STACFIS recommends that the results of other cod tagging studies in the Subdiv. 3Ps stock
area end the adjacent 4RS 3Pn stock area be provided for the next assessment.
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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 Bank). Twe of the 6
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 1in Subdiv. 3Pn (68Z), lower on Burgeo Bank (50%)

and lowest in northwestern 3Ps {317). The 1988 samples indicated similar prevalences
except that the level for Burgeo Bank was higher than in 1987 and was very similar te that
for 3Pn.

Average length-at-age data derived from independent samples taken from Burgeo Bank and
Subdiv. 3Ps in 1986 and between those areas 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 3Ps. Values for Burgec 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 Burgec Bank matured at a
smaller size than those of St. Pierre Bank, except for 1979 when values were similar.
The values for 1986, cone 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 sug-
gest that there were differences in cod from the three areas and that the variation obser-
ved 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.

Input data

i)

Commercial catch and effort data

Catch and effort (hours fished) data for Canada, France {SPM), Portugal and Spailn 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 national laboratories
for the French fleet for 1980 and 1983-87, and for Canada for 1986-87. Analyses using
the multiplicative model were completed for two time periods, 1959-87 and 1977-87. The
latter period was done separately tc determine if the changes in the fishery since 1976,
namely the reduction 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 1987.

Some concern was expressed that the French catch-rates in 1987 might not be comparable to
those of previous years because of restrictions which prevented the fleet from fishing 'in
the Burgeo BRank area after April 1, 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 lst quarter. Concern was also
expressed concerning the comparability of future catch-rate data because of further res-
trictions of French fishing activity in 1988. STACFIS therefore recommends that a method
to obtain catch-rate data for earlier years on a finer spatial and temporal scale than
has previously beenm 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 categories; <35' and 35-64' in length. It 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 cod traps increased after 1982,
For larger vessels, catch-rates increased for cod traps and gillnets since 1981 and
1982 respectively and remained stable for handline and line trawl.
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Catch-rates by the French (OTB2-TC6-7) 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
adjusted to numbers—-at-age based on Canadian age compositicns.

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 vear, the abundance estimates were seasonal-
ly adjusted to correspond to February-March surveys by the use of monthly estimates
corresponding to the pattern observed in the offshore commercial fishery. Surveys con-
ducted by France have all taken place in February-March and there was therefore no need

to adjust these abundance estimates for seasonal variation.

Results from both survey series were variable but showed an increasing trend over the
1978-88 period. However, since 1986, bilomass estimates from French surveys have declined
while those from Canadian surveys have 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 to combine survey results for
cod aged 6 and older. The variable nature of the values observed for both survey series
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
calibrations 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 5 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 ancmalous. A combined Canada/France age 6+ survey abundance index was derived using
the data sets without years described above after normalizing each series to thelr respec-
tive means.. The estimate for 1981 was that from the French 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 serles also indicated
that the French survey caught young fish more efficiently and consequently abundance esti-
mates at age 2 and 3 from the French survey were used to cbtain a recruitment index.

Estimation of parameters

i}

+

ii)

1ii)

Partial recruitment

The partial recruitment vector for 1987 used in calibratiovns 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 6 7 —_— 14
Partial recruitmemnt ©,02 0.21 0.&5_ 0.82 1.00 —> 1.00

Cohort analysis

Catch and average weilght-at-age data from the commercial fishery from 1959-87 were used
in a cchort analysis. Natural mortality was assumed to be (.20 and fishing mortality om

- the oldest age group (14) in each year was set equal to the total fishing mortality for

the fully recruited age groups (7-11). i -

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.
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The relationships consldered were as follows:

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

2. Survey 6+ numbers {Canada) vs cchort &+ abundahce (1978-80, B82-88)

3. Survey 6+ numbers (France) vs cohort 6+ abundance (1978-84, 86-88)

4.  Survey 6+ numbers (Canada & France) vs cohort 6+ abundance
(omitting 1981 (Canada) and 1984-86 (France)}

5. Survey 6+ numbers (Canada & France) vs cohort 6+ abundance (1978-88)

The relationships examined were over a range of fully recruited fishing mortalities between
0.40 and 0.70. All of the above relationships were significant {p<0.05) (except Number

3} but in general 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 6+ abundance from research vessel surveys from the 1978-82 to
the 1986-88 periods, 1s 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 exploitable biomass from a cohort analysis
using 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
most appropriate level of terminal fishing mortality for 1987. Average catchabilities
over the period 1977-82 indicated fully recruited F at approximately 0.59. Trends in
nomipal catch and fishing mortality for ages 7-11 in the 1959-87 period are shown in

Fig. 9.
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Fig. 9. Cod in Subdiv, 3Ps: fishing mortality and
landings for the period 1959-87.

iv) 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
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 esti-
mates from French surveys, so these indlces 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 1981,1982 and 1984 year-classes were larger than values observed in the relation-
ship, 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-class
was estimated to be about 54 million fish. .

Partial recruiltment values originally used as input for cohort analysis were adjusted to
reconcile year-class strengths at age 3 as described above. The adjusted partial recruit-
ment vector is as follows:
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Age (years) 3 4 5 6 7 8- 9 10 11 12 13 14

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 recruitments are siiilar to those used during the last assessment
of this stock. :

Spawning stock biomass and age 3 recruits for the corresponding year-class abundance, as
estimated from cohort analysis, are shown in Fig. 10.
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Fig. 10. Cod in Subdiv. 3Ps: trends in spawning stock biomass and
abundance of age 3 recruits from cohort analysis for 1953-87.

Yield-per-recruit

For the previous assessments of this stock values of Fp,1 and Fpay, obtained from a yield-
perrrecruit analysis, were 0.20 and 0.33 respectively. Other analyses have suggested
values of Fp, 1 ranging from 0.17 and 0.20 and Fpay, from 0.27 to 0.32. A new yield-per-
recrult analysis was considered using average weight-at-age data from the commercial
fishery for years 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) 3.7 4 7 s5.°- "% 3 8 9 10 11
Partial recruitment 0.015 0.214 0.533 0,780 1 1 1 1 1
Average weight 0433 - 0.78 .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
Part. recruit. 1 1 1 1 1 i 1 1 1

Ave. weight 8.13  9.11 10.52 12.08 13.74 14.16 16,51 17,05 19.04
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Catch-at-age from the commercial fishery from 1959-87 indicated that fish up to age 20
were not uncommon in catches and this range of years was considered appropriate for use
in yield-per-recruit analyses. Reference levels from the current analysis are Fp 1 =
0.15 and Fpax = 0.27 with yields-per-recruit of 0.9! and 0.98 kg respectively. This
revised yield-per-recruit is shown in Fig. 11.
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Fig. 11. Cod ip Subdiv. 3Ps: yield-per-recruit for
a range of fishing mortalities.’

The revised levels of Fy, | and Fp,x 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 F at
Fp,i and Fpay atre no longer valid and the revised values of F must be used for catch
projections.

These revised reference fishing mortality values should be kept constant until 1t is clear
that the input parameters are fluctuating arocund different levels than those inherent in
the yield-per-recruit calculations on which the current values are based.

Catch projections and prognoses

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 welght-at-age data
from 1985-87. The size of the 1985 and 1986 year-classes were determined from the recruitment
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 steck
biomass and catch.

Mean Weight

Age’ Stock Size Mean Start Percent Partial
{yr) 1 Jan 1988 (000) Annual of year Mature Recruitment
3 78,000 0.58 0.49 0 0.015
4 68,236 0.82 0.69 5 0.14
5 32,878 1.25 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 3.74 100 1.00
10 1,449 5.21 4.73 100 1.00
11 395 5.90 5.54 100 1.00
12 192 8.39 7.04 100 1.00
13 92 9.13 8.75 100 1.00
14 146 10.37 9.73 100 1.00
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A catch of 57,000 tons in 1988 will imply a fishing mortality level of .50 for that year.

Projections of catch for 1989 and spawning stock biomass at January lst, 1990 over a range of
fishing mortalities with catches in 1988 assumed to be 57,000 are presented in Fig. 12.
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Fig, 12. Cod in Subdiv. 3Ps: projection of catch for 1989
and spawning stock biomass at the beginning of 1990
for a range of fishing mortality.

The current assessment for this stock indicates that fully recruited F's 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 (ave. 55,000 tons since 1984) and declining CPUE index also sug-
gest an increase in effort. Survey abundance indices from French surveys have shown a decrease
since 1986 while similar Canadian survey results have shown an lncrease,

A recrultment 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 rhe exception of that for 1983 (54 million fish). These
values were lower than estimates of the same year-classes from the 1987 assessment (100 million
and 68 wmillion fish respectively). Average weight used for projections in the previous assess-
ment were slightly higher than those estimated in the current assessment. Although recruitmeat
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 maintair F's 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. Redfish in Subarea 1 (SCR Doc. 88/31, 35, 76; SCS Doc. B88/13, 16)

a) Introduction.

Redfish landings consisted almost exclusively of golden redfish (Sebustes marimus). The total
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nominal catch declined drastically from 2,800 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
4 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 arrangement with Greenland.
Japanese vessels caught about 2,000 tons in 1986 but only about 400 tons in 1987.

Recent catches (000 tons) were as follows:

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987

Catch 8 9 8 6 8 7 6 3 3 1t

! Provisional data

Small juvenile beaked redfish (8. mentella) were quite abundant in the northern Divisions 1A
and 1B where large numbers were taken and discarded as by-catch in the shrimp fishery. By-
catch levels of small 5. mentella were estimated around 900 tons in recent years.

b) Input data

1) Commercial fishery data

Directed fishing effort data from the commercial redfish fishery are availiable 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 Scilentific Council.

ii) Research vessel survey data

Biomass estimates for Sebastes marinus and S. mentella derived from results of a strati-
fied random bottom trawl survey conducted jointiy by Japan and Greenland with R/V Shinkai
Maru in July/August 1987 in Subarea | amounted to 3,980 and 8,109 tons respectively.
Higher biomass estimates of 28,305 tons for 5. marinus and 12,302 tons for §. mentella
resulted 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 northern part of Subarea 1, especially Div. 1B, being a nursery
‘area for S§. mentella was confirmed by both surveys, the vessels showing high abundances
of almost exclusively small juvenile S. mentella. Both surveys also confirmed increasing
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 will be made available for the June 1989 Meeting of
the Scientific Council.

¢) Catch projectionsg

‘The 5. marinus stock was assessed at the ICNAF 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 tons with an equilibrium catch at 2/3 MSY effort of about 9,000 tons.

The Committee presently has no basis on which to advise 1f a catch of 9,000 tons in 1988 will
correspond to 2/3 MSY effort.

6. Redfish in Division 3M (SCR Doc. 88/22, 24, 25; SCS Doc. 88/12, 13, 14, 15, 17)

a) Introduction

Nominal landirgs from this stock have been in the range of 14,000-36,000 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 tens in 1987 due to increased
landings reported by the EEC (primarily Portugal). Up until 1987, the USSR fleet was predominant
in this fishery accounting for at least 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 1n the utilization of midwater trawls from 1876 to 1986 such that is now apparently
the principal gear in the fishery. Recent TACs and catches (000 tons) are as follows:
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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 20 293 361 '

1 Provisional data.

Input data

A catch and effort database was compiled from ICNAF and NAFO Statistical Bulletins for the
1959-85 period and preliminary NAFO data for 1986 and utilized in a multiplicative model to
derive a standardized catch-rate series. There was a general decline from 1961 to 1967 follow-
ed by a sharp 1ncrease to the highest rate recorded in the series in 1970, Subsequently, catch
rates declined sharply to 1972 but since then have shown relative stability wicth the standardi-
zed 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.

Commercial length frequencies for 1987 were avallable 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 fre-
quencies 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 also
indicated a pulse of recruitment of ] and 2-year-olds which appear to be relatively stronger
than other year—-classes in recent years. A blomass estimate from thils survey of 106,000 tons
indicated a decrease from the 1986 estimate of 310,000 tons. However, an acoustic survey esti-
mated more than 350,000 tons in pelagic waters.

Estimation of parameters

Catch-rate and standardized effort were utlized in equilibrium general broduction analyses using
values of effort lagged 6, 8 and 10 years.

The lag 6, 8 and !0 year effort relationships with catch rate were all significant. The general
production results from these relationships are quite similar indicating thac MSY is in the range
of 18,000 tons and 2/3 effort to take 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 points are removed from the
analyses. This has been noted for a few years now (NAFO Sci. Coun. Rep., 1987, page 50) and so
these results are tc be considered with caution.

There was concern expressed that one 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 (C = af + bf?) was
therefore used to overcome this. The relationships using lag 6, 8 and 10 year effort with catch
were all significant, but in all regressions, the quadratic term was not significant indicating
a relationship other than a parabolic one. The resutls of equilibrium general production analy-
ses were therefore not considered 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, last year,
the data only marginally met the assumption of the model with regard to logistic growth.

Catch projections

Length frequencies from the commercial fishery indicated the year-classes of the early 1980's
were well represented in the fishery. An age composition expressed in numbers-per-thousand
from a USSR research survey in 1987 revealed that the early 1980's year-classes were dominant
in the research catch. This survey alsc indicated a pulse of juveniles (l-2-year-olds) that
is relatively more abundant than 3 to 4-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 estimates derived from that
analysis. The actual ‘catches for 1986 and 1987 were used, and it was assumed that the catch
in 1988 will equal the TAC of 20,000 tons. The following results were obtained:

Exploitable biomass :at the beginning of 1989 = 284,294 tons.

Effort © Yield Exploitable biomass .
(hours) (tons) beginning 1990 {tons)
@ MsSY 18,504 26,050 278,109

@ 2/3 £MSY 12,236 17,627 286,342
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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.

Redfish in Divisions 3L and 3N (SCR Doc. 88/27; SC5 Doc. 88/12, 13, 14, 15)

a) Introduction

Nominal catches from this stock have ranged from a low of 8,100 tons in 1964 to a high of
44,600 tons in 1959. The average catch for the 1959-87 peried 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:

1978 1979 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 24 22 20 15 21 421 441

U Provisional data.

b) Input data

1) Commercial fishery data

Catch and effort data from LCNAF/NAFO Statistical Bulletins for 1959-85 were combined
with preliminary NAFQ data for 1986 and preliminary Canadian statistics plus Canadian
Observer data for 1987. These were utilized in multiplicative analyses to derive
standardized catch-rate series for Div. 3LN combined as well as for Div. 3L and 3N
separately. Examination of residuals from the combined analysis indicated different
trends in each of the Divisicns over time. This is a violation of one of the assumptions
of the model 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 significant differences between years, however,
STACFIS noted that the significance was only marginal; a result of the high 1966 and
1974 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-October, while somewhat 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 indicated catches with
modal lengths of 21-24 em.

i1) Research data

Research length frequencies from USSR surveys in Div. 3L and 3N separately from 1980-87
indicated that the year-class(es) of 1379-80 were relatively stronger than those immediate-
1y preceding and after in Div. 3N, but not in Div. 3L. Data from the 1987 survey confirm-
ed that the 1979-80 year-classes are relatively strong in Div. 3N. Generally, larger

fish were present in Div. 3L.

Biomass estimates were also available from these surveys for 1983-87. The bilomass was
estimated to be about 125,000 tons in 1983 and 199,000 tons in 1984, but has been below
100,000 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
results.

Estimation of parameters

Because revised analysis of the Div. 3L data indicated ne significant trends in the catch-rates with
time, STACFIS concluded 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 1986 point which had been derived using very little information. Inclusion
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of the revised catch and effort 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 uéing effort data lagged 6, 8 and 10
years and Incorporating both a linear model (C/f = a + bf) and a quadratic form (C = af + bf?) re-
sulted in MSY yieldg of 15,000-20,000 tons and yields at 2/3 MSY effort of 14,000-18,000 tons.

d) ‘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 indicate that the 1979-80 year-classes are relatively strong in
Div. 3N, but not in Div. 3L

General production analysis was not consldered appropriate for Div. 3L catch and effort data because
there is not significant contrast in these data. Catches in Div. 3L were close to 28,000 tons in
1986 and 1987. Although the impact of sustained catches of this magnitude ‘cannot be predicted at
present, STACFLS did note that there was nco indication of strong recruitment during the 1980's

STACFIS observed that although there were significant differences in catch rates for Div. 3N, there
was in general, poor contrast in these data a--well and the results of the general production
analysis should be viewed with caution. Landings from Div. 3N have remained fairly stable 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 recruitment of these year-classes to
the fishery over the next few years should result in a gradual increase in catch rates in this
Division.

1t 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 a change in the
TAC from the present level of 25,000 tons.

8. Silver hake in Divisions 4V, 4W and 4X (SCR Doc. 87/98, 88/4, 29, 30, S1)
a) Introduction

Nominal catches of silver hake since 1970 ranged from a maximum of 300,00 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 November
and to the area seaward of the small mesh gear line (SMGL). The Div. 4VWX silver hake
fishery is conducted by large otter trawlers using small-meshed bottom trawls. Recent
‘catches and TACs (000 tons) are as follows:

Year 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

TAC 70 80 70 90 80 80 Bb 100 100 100 100 120

Catch 37 48 51 45 43 60 36 74 76 83!  e2' -

"1 vrovisional data. -

Prior to 1982 most of the catch-was taken by the USSR. 1In 1987, as in the most recent vears,
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. *

b) 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
indicated discrepancies in the amount of effort, but not the catch, reported to NAFQ and
Canada by the USSR for the 1985 fishery. The USSR reported to NAFO, almost 400 more
days-on-ground than were licensed by Canada, The Canadian International Observer
Program (IOP) 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, TFor this
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assessment, observed USSR catch and effort from the IOP was substituted for the NAFO
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 rvesult, 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 IOP data using a multiplicative model. The standardized catch rates used in this
assessment are as follows:

Year CPUE Year CPUE Year CPUE
1977 3.323 1982 6.098 1987 6.362
1978 2.461 1983 3.058
1979 2.821 1984 4,909
1980 2.089 1985 5.620
1981 2.359 1986 6.454

The catch rates have generally increased from 1980 to 1987 with the exception of 1982,
The catch rate in 1982 is much higher than adjacent years. 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 previcus assessment
(SCR Doc. 87/56), with adjustments to reflect revisicns in the reported nominal catches
ir 1985, 1986 and 1987. The changes were generally small and involved changes in catch-
by-month rather than total tonnage.

The age composition in 1987 was calculated from the LOP sampling, The IQP cbserved 95%
or 58,000 tons of the 62,000 tons reported to Canada. More than 470,000 length
measurements and 2,800 otoliths were taken. As well, extensive sampling and ageing was
conducted 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
year-class at age 3 (24%) 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
correspondence between survey biomass and commercial CPUE in the period 1977-87. These
surveys provide general indications of year-class strengths at ages 1 and 2, but no
predictive relationships have yet been developed.

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

The joint USSR-Canada O-group silver hake surveys have been conducted in a standard
manner since 1981. The standard index of year-class size from these surveys, in
comparison to indices from the July surveys at ages 1l 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 silwer hake
and encouraged continuation of such work as a basis for improvement in survey estimates.




c)

d)

- 47 -

Estimation of parameters

i) 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 exploitation patterns nor were they scaled to some
target exploitation rate. The second described a standard SPA and projecticn
calculation, but was based on limited sampiing of the 1987 catches (USSR fleet only) and
used a value of M = 0.50 (see (ii) below). The third document was based on
comprehen31ve sampling data for 1987 catches and used the previously accepted value of M
= 0.40. The last document was taken -as the basis for this assessment.

y

ii) Natural mortality

A paper was presented which derived estimates of M using a variety of methods. The
results suggested that M may be about 0.50, but the methods used were in some cases
inherently imprecise and in others very sensitive to input data. The Committee found
the results presented to be inconclusive but encouraged further work on this most
important population paraméter. For the present assessment, the Committee had
insufficient basis to change the value of M = 0.40 as used in previous assessments.

iii) Recruitment i
All year-classes up to.and including that of 1984 (i.e. age 3 and older) were fully
recruited to the 1987 fishery. Their sizes were taken as determined by SPA. Estimates
of the size of the 1985 and 1986 year-classes were cbtained from research vessel
surveys. The O-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 1 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 year-
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 ar age 1. .The resultant value was in general 2greement
with the estimate of the size of this year-class obtained in the O-group survey in 1987.

iv) Partial recruitment

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

v}  Fishing mortality in 1987

" The relationships between flshable biomass from SPA and standardlzed commerCLal 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
biomass 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 determined. These comparisons suggested that F in 1987 was low,
and a value of F = 0.20 in 1987 was arbitrarily chesen to provide a basis for catch
projections.

" vi) " Yield-per-recruit

The Fg.l'Ievel aof fishing mortality was taken as 0.474, the corresponding yield-per=-
recruit being 0.063 kg. These are the samé values as used in the past two assessments.
f . R 73] . Lo S . .

Catch projections

The parameters which were used to project stock sizes and catches are given in Table 12.

.t . o ' . . : ki

Mean weights are the average of those observed in annual catches in 1977-87. Partial -
recryitments are the average of those in the SPA for the years 1977-85. Two projections were
conducted based on different assumptions about the size of the 1988 catch; firstly that the
1988 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 allocatlons,
totalling 96 300 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 . » h
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Table 12. Silver hake in Div. 4VWX: parameters used
in projections of stock sizes and catches.

Age 1988 stock Mean W Partial

(yr) size (000) (kg) Recruitment
1 1,005,347 0.055 0.045
2 1,651,539 0.142 0.301
3 2,735,794 0.199 1.000
4 354,679 0.251 1.000
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 0.755 1.000

Table 13. Silver hake in Div. 4VWX: projections
0.3 " 1989

based on two assumptions of 1988 catch.

of potential catches at F

Catch in +F in | Catch in 1989
1988 (t) 1988 at Fg | (©)
120,000 0.20 232,000

110,000 0.18 . 235,000

The Committee advises that the TAC associated with fishing at Fp_1 in 1989 is 235,000 tons.

Future research

S8TACFIS 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 additional years of data can be expected to strengthen the
relationships between SPA outputs, commercial CPUE, fishing effort and survey estimates of
stock size and recruitment. STACFIS recommends further exploration of the relationships
between SPA outputs, commercial CPUE, Jishing effort and survey estimgtes of stock size and
recruttment, and their full use in future gssessments, and in particular, that the impact of
high catches on traditional measures of CPUE be investigated.

The Committee was pleased to note that the cooperative Canada-USSR research program on the
influence of abiotic and biotic facteors on silver hake behaviour and distribution, previously
recommended, 1s now being implemented.

Attempts to improve current estimate of M are recognized to be of great importance and

further work is encouraged. ’

American plaice in Div. 3M (SCS Doc. 88/12, 15)

a)

Introduction

From 1974, when TAC regulation was introduced, to 1985, reported catches from this stock ranged
from about 600 to 1,900 tons. The catch has increased sharply from about 1,700 tons in 1985 to
3,800 in 1986 to 5,600 in 1987. Virtwally 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 prose-
cutor 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 no esti-
mate of catch by non-member countries known te fish in this area. Therefore some doubts were

expressed about the accuracy of catch levels from this stock.

Recent TAC's and nominal catches (000 tons) are as follows:

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

TAC 4 2 2 22 2 2 2 2 2 2
Cateh 1.3 0.8 1.2 0.6 1.1 1.9 1.3 1.7 3.8' 5,8}

! provisional data.
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10. American plaice in Divisions 3L, 3N and 30 (SCR Doc.
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Input data

i) Commercial fishery

Only 2 length frequency samples {236 measurements} were avallable from this stock in 1987,
those being from the Portuguese fishery in November. These data indicated most of the
A. plaice to be in the 36 to 44 cm range.

i1)  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 (Sci. Coun. Rept., pg. 56)}.

Catch projections

STACFIS noted that the increase in reported catch in 1986 and 1987 was likely to relate to in-
creased effort, mainly by freezer tifawlers, vather 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 Comwittee has no basis to advise a change
in the TAC from the current level of 2,000 tons.

B8/28, 37;

SCS Doc. 88/12, 14, 15)

a)

b}

Intreduction

This stock has been exploited consistently since the early 1950's, with the largest nominal catch
(94,000 tons) occurring in 1967. USSR vessels took significant catéhes during 1965-76, while
Canada took over 90% of the catch during 1976-82. Starting in 1982, other nations, notably South
Korea, Panama, Cayman Islands, USA, Spain, and Portugal have increased their involvement in the
fishery. This resulted in a catch by non-Canadian vessels of about 27,500 tons iIn 1986, about
double the 1985 level, In 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 from 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 tons over the TAC), down slightly from the 1985 and 1986 catches of 54,000 and 61,000 tons
respectively. The catch in Div. 3L increased by about 6,500 tons in 1987 to approximately

32,300 tons, while the catch in Div. 3N declined by almost 50% to 16,000 tons and the catch in
Div. 30 remained constant at about 5,000 tons. The decline in Div. 3N resulted from a redeploy-
ment of fishing effort 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 thé assessments, based on
estimates of catch and effort from Canadian surveillance authorities. For example, in 1%86

about 4,600 tons of the total catch came from the surveillance estimates. STACFIS alsc noted that
there was very little information on discarding for this stock and that reported catches continue
to reflect landings, rather than actual removals.

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

1984 "1988

1978 1979 1980 1981 1982 1983 1985 1986 1987
TAC 47 47 47 55 55 55 55 4% 55 48 403
Catch 50 49 49 50 517 39 39 54 417 537

! Includes approximately 40% of the "flounder non- spec1f1ed“ catch reported
- to NAFO by South Korea.

2 provisional data.

* Preliminary TAC.

Input data

1) Commercial fighery

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 1.3 t/hr in the late 1950's, to about 1.0 t/hr in 1961-67, and a further decline
to about 0.45 t/hr in 1974-78. Catch rates subsequently increased to about 0.66 t/hr in
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1983-85, then declined almost 30% to about .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
twe sources: ‘length 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 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 agreement 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 plaice otoliths
referred to in 1987 (Sci. Coun. Rep., 1987, p. 57) may have been caused by an invalid
comparison, 1.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. It has been observed by Canadian age readers that A. 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
to ensure comparability of the age readings planned by Spain for A. plaice caught in Div.

3L with those of Canadian agers, an exchange of otoliths from A. plaiee from Div. 3L betwaen
the same 3 countries (Canada, Pertugal and Spainl), prior-to the 1989 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 was avail-
able for 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 weights-at-age for the non-Canadian portion of the catch in 1985 and 1986. A com-
parison 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 was unsexed, was considered acceptable.

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

Ne 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 is reflected in the age compositicns 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 more young fish in the catch than were esti-
mated for 1981-85. However STACFIS noted that the catch of older fish (aged 13+) from thi
stock was close to the lowest level in the 23-year series.

With the trend toward smaller fish in the catch 1n 1986 and 1987, catch numbers-at-age 5
became quite high in these vears. 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 (NAFQ SCR Doc. 80/VI/110), while the values for 1982-84 were available in recent
assessment documents. No 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 calculated 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 error in the calculations for 1982-84. The increasing trend in the
average welghts 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 A. plaice tend toc be larger at age than from other areas on the Grand Bank.
A sum of products check, using the revised catch- and average weights-at~age showed good
agreement with the nominal catch in Div. 3LN, particularly for most recent years.

ii) Research vessel surveys

Stratified-random groundfish surveys - Canada. Data 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 inm
values for strata not surveyed each year. To obtain age-by-age estimates of abundance,

age compositions from previous analyses of selected strata were used for Div. 3L, while

for Div, 3N the age compositions were taken from the analysis of all strata, as the selected
strata estimates differed from the totals for some years examined. The analyses show that
the abundance is substantially lower in recent years than in the 1976-82 period. 1In Div.
3L, the average total (age 14) abundance in 1985-87 is about half the average from 1976-82,
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and 1s comparable to the average 1in 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 68% of the average of the previous

lows observed 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.
3LNO, although this information could not be incorporated into the multiplicative analysis
described above in time for this meeting. However, SUrveéy coverage was comparable to other
recent years, permitting comparison of the biomass estimates. In Div. 31, the biomass esti-
mate in 1988 was 193,000 tons, which is similar to the average from 1985-87. 1In 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 im Div. 3N, all 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 biomass from 1984 to 1988, totalling 797%.
Over the same period, the biomass in the other strata in Div. 3N decreased by only 447,

and the decline was not continuous over the 5 years. In 1984-86, the strata in the regula-
tory area contained, on average, about 26% of the total biomass in Div. 3N. This figure
declined to about 13% in 1987 and about 117 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. 1In Div. 30, the biomass has fluc-
tuated 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, alcthough
only 4 years (1984-87) were available in a comparable format for comparison.

In additon to the annual spring surveys in Div. 3LNO, a number 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 A. plaice were usually quite 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 1983. 1In 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 teons, close
to the value cbserved in spring 1988. '

STACFIS noted that the results of these L3 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 comparisen (after applying the vessel/gear conversion factors) of
autumn survey results from 1981-87. STACFIS noted that the population estimates for
1985-87 are relatively stable, but much lower (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 others 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 comprising about 50%
of the catch in numbers.

Juvenile flatfish surveys - Canada. A stratified-random survey of the Grand Bank in depths
less than 91 m was conducted in November of 1987. ‘In Div. 3N 807 of the abundance of

1~4 year-old A. plaice were found im stratum 360 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% reduction
in juveniles (1-4 years) from 1986 to 1987 while there was an 80X 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 plaice population.

Stratified-random groundfish surveys - USSR. USSR surveys have shown a decline in the
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abundance and biomass of A. plaice from 1983 to 1987. 1In 1987, the abundance was about
25% lower than in 1986, and about 55Z 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 slope of Div, 3L. In April 1987, several large catches
of A. 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 of A. plaice, a series of
line transects was conducted in the same area in April 1988. Large catches of A. plaice
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 in the area shortly after April caught
virtually no A. plaice. Using the existing stratification scheme to post—stratify the sets
on the line transects allowed estimates of biomass to be calculated. STACFIS noted chat
the total biomass estimated in the area was between 5,000 and 10,000 tens, compared to
recent estimates in the remainder of Div. 3L of about 180,000 tons.

c) Estimation of parameters

i)

ii})

114)

Partial recruitment

The partial recruitment (PR) values used were those calculated in 1987 from a preliminary
sequential population analysis, from the average (1965-86) fishing mortalities, normalized
at age 12. In the 1987 assessment, the PR used was calculated from average F's In the
1973-77 perlod, 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 composition to a pattern similar to that ohserved in
many years prior to 1981, it was felt that the leng-term average PR was more realistic.
The following table shows the different PR values used in the 1986-88 assessments:

Age 5 6 7 8 9 10 11 12 13-19

1988 .011 .041 .116 .233 .374 .536 .745 1.00 1.00
1987 - .050 .127 .284 .465 .665 .833 1.00 1.00
1986 - .025 100 .,220 .300 .470 560 .730 1.00

Natural mortality

The value of M = 0.2 was retained.

Fishing mortality

Using average exploitable biomass from 1965-87 against CPUE series to calibrate SPA
resulted in a best estimate for terminal F in 1987 (Fp) 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
relationshilp over a reasonable range of Fp values in 1987. Using age 9+ average popula-
tion numbers from SPA for 1965-87 against age 9+ population numbers from the new analysis
of Canadian spring survey data showed Fyp to be somewhat higher than 0.7, based on minimiz-
ing the last two residuals and an increasing value of the correlation coefficient (r) as
Fr in 1987 increased. However, the 1987 point was virtually on the regression line for

Fp = 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 pre-
viously for this stock (using only selected strata), a calibration using these old numbers
was performed. The results indicated terminal Fp to be in the range of 0.65-0.70, similar
to the analysis using the revised survey population numbers. The relationship using 9+
S$PA numbers against 9+ revised survey numbers for the years 1977-87 only, showed that r
increased with Fp, and that the relationship was significant only at Fp = 0.7 and higher,
because the last two peints moved further from the regression line as Fy increased.
Virtually the same situation existed for the calibration with age 12+ numbers from 1971-87,
although the relationships were only marginally significant for Fp of .60 and higher.

No significant relationships were obtained over a reasonable range of Fp's for the calibra-
tion 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 Fp 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, and focussing primarily on the first two described above, which were the
relationships used in the last assessment, STACFIS concluded that the best wvalue for
fishing mortality in 1987 was 0.6, which is midway between the values of Fy suggested from
the calibrations using the CPUE data and those using the survey data.
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Yield-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 was recommended 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), Fp, ] was calculated as 0.23 (Y/R = .21 kg) and Fpyy was 0.46 (Y/R =

.23 kg). The currently used Y/R analysis for this stock, caleculated using an age span

of 5 to 20 and average weights-at-age and partial recruitment from 1960-80 (Table 14),
estimates Fp | to be 0.26 (Y/R = .18 kg) and Fp,y 23.0, 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, particularly for the average weights-
at-age, the current high values which have a significant effect in lowering the reference

F levels. The presently accepted yleld-per-recruit analysis is given in Table 14, and
STACFIS recommends that the use of the presently accepted yield-per-recruit analysis be
maintained, and that Fg 1 be kept at 0.26. -

0.20

015 F

0.10 f-

Yield-per-recruit (kg)

0.05

0.8 0.5 1.0
Fishing mortality (F)

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

Tablellﬂ. American plaice in Div. 3LN: para-
meters used in yield-per-recruit

analysis.

Age Weight-at-age Partial recruitment
5 0.209 0.005
6 .261 0.025
7 0.341 0.100
8 0.428 0.220
9 0.552 0.300
10 0.625 0.470
i1 0.700 0.580
12 0.880 G.730
13 1.020 1,000
14 1.250 1.000
15 1.524 1.000
i6 1.803 ©1.000
i7 2.022 1.000
18 2.233 1.000
19 2.401 1.000
20 2.428 1.000
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Assegsment results

The SPA at FT 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 relatlvely stable, but considerably
below the levels observed from 1977-80 and similar to those in 1972-76. The population
numbers at ages 124 (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
estimates from surveys were greater than those from SPA in corresponding years. The
discrepancies 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 years. A
second possible cause related to the pattern of increasing F values in the older ages in the
population. If this is an artifact of increasing natural mortality, then the populatlon
sizes would be underestimated in all years., STACFIS, noting that discrepancies in population
estimates from surveys may be caused by different factors, recommends that these factors
leading to such discrepancies be examined further, '

Weighted 8+ F

15

1973 74 75 76 77 78 79 80 B1 82 B3 B4 85 86 87
) Year

Fig. 14. American plaice in Div. 3LN: trends in total yleld and fishing mortality
(ages 9+) weighted by population numbers.

Catch projections and prognosis

The population size from the $PA with Fr in 1987 = 0.60 was used to pr?ject 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
ised in the 1987 assessment, 'and the PR used to project them was the same as that used in the
input for SPA (Table 15).

Yield (060 tons)

A=
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Table 15. American plaice in Div. 3LN: para-
meters used in projections of biomass

and yield. .
_ Age 1987 stock Mean wt. Partial
. T (yr) size (000) (kg) recrultment
. L
R 5 217,000 .192 .010
6 181,000 277 .041
7 111,518 L 362 .116
8 82,988 428 : .233
9 81,425 515 374
10 64,793 615" .536
11 32,003 .754 . 745
12 15,363 C.993 - 1.0
13 6,689 . 1.301 1.0
14 2,673 1.659 1.0
15 1,468 2.125 1.0
16 KAl 2.710 1.0
17 52 3.128 1.0
18 7 3.912 1.0
19 2 4.113 1.0

It should be noted that the catch projections represent Div. 3LN only and that a catch for
Div. 30, normally equal to the recent average value (about 5,000 tons) is usually added to
give.a projected catch for the whole stock (Fig. 15). 1In Table 16, different levels of catch
in 1988 are assumed and the catch is projected at Fo 1 and at Fay in 1989. STACFIS noted
that these catch levels supported the assessment of the stock conducted in 1987. At that
time, STACFIS had expregsed 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
estimated 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. 3NOQ 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
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Fig. 15. American plaice {in Div. 3LN: projected yield in 1989 and age 9+ blomass at January 1, 1990,
for a range of fishing mortality. F in 1988 = 0.26 (Fpy.1}
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Table 16, American plaice in Div. 3LN: results of catch projéctions for djfferent levels of F in 1987 and
1988.
Catch in 19882 Fishing mortality Catch of Fy ; in  Age %+ biomass at Catch at Faz? in Age 9+ biowass at
(000 t) in 1988 1389 (006 t) Jan 1, 1990 (000 t} 1989 {000 t) Jan 1, 1990 (000 t)
22.4? .26 26.6 151.3 55.2 125.1
28.0% .33 25.5 146.7 33.1 121.6
35.08 A3 24.3 141.0 i 50.5 17,2
46.8°% .60 22.2 131.3 46.2 : 109.7
Friax not considered realistic for this stock at >3.0.

F
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'To DbtaLn catch levels for the stock, add 5,000 tons to represent the cateh in Div, 30,
Fp 1 catch Erom 1988 nssessment.

o 1 catch projected for 1988 from 1987 asscssment.

Interim catch level adopted for 1988.
Fyq.

assessment, All have indicated the abundance to be similar to that estimated from previous

res

ults, and. support the view of the stock size proposed in 1987, i.e. that it is

considerably smaller than it was several years 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+3).

STACFIS again noted that Canadian research-vessel 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 cchort analysis in 1985 and
1986, because no survey was conducted during 1983 and a survey of only limited coverage was
conducted in 1984. However, use of the research-vessel series in this assessment and in the

1987 assessment indicated a level of fishing mortality 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 Fy 1 catches for Div, 3LNO in 1988 and 1989 are 28,000 and

Population at age 5 (million) in year t+5
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32,000 tons respectively. STACFIS also emphasized that the advised total catch applies to
the entire stock. With no contrel 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
proportion of young American plaice is found in the Repulatory 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 inecorporating this portion of the stock into the assessment, along with the portion
in Div. 3LN on which the assessments are currently based.

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

b

c)

a)

)

Introduction '

Reported catches of. witch flounder in the last 15 years, prior to 1985, ranged from about
2,400 tons in 1980 and 1981 te 9,200 tons in 1972. With increased effort mainlty 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. 3N. 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 limit, some countries have diverted effort
towards other species such as redfish, and this may explain some of the reduction 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 5 5
Catch 3 3 2 2 4 4 3 9 gl 8!

1 provisional

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 ¢.72 tons/hr in 1972
to a low of 0.19 tons/hr in 1979; it is recognized that for some years the proportion of
main species catch on which the figures are based is very low and the precision of such
data as indices of stock size 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 compeonent of the rescurce which occupies the southwest slope of the Grand Bank
in Div. 30.

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

ii} Research vessel surveys

Research vessel surveys have been carried out in Div. 3NO since the early 1970's, but
they were only corducted in depths less than 200 fath. Therefore, important depth zones
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,

Catch projectionsg

Considering the commercial fishery data, STACFIS concluded that although the witch flounder
stock 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, STACFIS 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.
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STACFIS reiterates its concern about the increasing catch levels in recent years,

particularly in Div. 3N, and considers that the stock would unlikely sustain such catch
levels without a decline in stock abundance.

Future research

STACFIS reiterates its recommendation that countries fishing the witch flounder stock in Div.
3NO should collect catch and effort information as well as length and age data and present
them to NAFO to allow for a better evaluation of the status of this resource.

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

a)

b)

Introduction

Nominal catches increased rapidly from a few hundred tons in 1963-64 to a high of about
39,000 tens 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, Papnama, USA and the
Cayman Islands. 1In 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 74% tons (5%) te 13,414
tons while catches by other countries fishing outside the Canadian 200-mile limit dropped by
13,614 tons (82%) to 2,967 tons from 1986. In 1987, no catch was reported by or estimated
for Portugal, Panama, and Cayman Islands, countries which took over 11,000 tons in 1986.

This change was attributed to 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 ekample, 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 1%7% 1980 1981 1982 1983 1984 1985 1986 1987 1988

TAC 15 18 18 20 23 19 17 15 15 15 15
Catch 15 18 12 15 13 10 17! 291 312 162

1

. Includes approximately 60% of the "flounder non-specified" catch reported
to NAFQ by South Korea.
Provisional data.

Input data

i) Commercial fishery

Catch rates of vellowtail 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,
increased steadily to ¢.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. 1t should be noted that no catch rate data
are available for vessels from nations fishing in the Regulatery Area im Div. 3N, and in
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 in total stock abundance, and is likely to be an overestimate of total CPUE in
1987, given the anecdotal information that many nations 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.

Age compositions and average weight-at—age data were available from the Canadian and USA
fisherjes.in 1987. Age~length keys from the Canadian survey in 1987 in Div. 3N were used
to calculate the age composition of the USA cateh (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 compositions from
the Spanish catch in 1987 (1,183 tons) were similar to those of the Camadian 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
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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 comprised 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 198! 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 compares 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. TFor 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 years 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 vesulted 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
recalculated to correct for a minor error in the average lengths 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 — Canada. .Surveys have been carried out by
Canadian research vessels in Div. 3LNO 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 years, 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 1988. In strata 360 and 376
(Fig. 17), which encompass virtually all the yellowtail flounder habitat 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
declined by 34% over the same period, In 1984-85, the biomass in strata 360 and 376
comprised about 33% of the total in Div. 3N, decliining to about 20% in 1986-87, and in
1988, was estimated to be only 3% of the total in 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 variation 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 previcusly 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. 3LN.
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 virtually passed through the population and the three subsequent yvear-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. 1In
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
1979 year-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 year-class is
strong, which it does not appear to be. The following table, which shows the ranks 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 - -
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Fig. 17. Yellowtail flounder in Div. 3LNO: strata in the Regulatory Area.

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 1974.

To estimate the effects of diel variability on survey results for yellowtail flounder, a
preliminary analysis with a multiplicative medel was conducted, using 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
years' trends in abundance calculated from this analysis were also in agreement with
those from the model described previously. However, further analysis will be required
before these results can be used as an index of abundance for this stock.

Stratified-random groundfish surveys — USSR. Results from the USSR surveys conducted in
Div. 3NO are in general agreement with those from the Canadian surveys, showing a sharp
decline in the biomass and abundance of yvellowtail flounder from 1984-87. The 1987
value feor 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 determine

indices of abundance of yellowtail flounder, particularly those aged 1-4 years. STACFIS
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.

Independent day and night estimates of abundance of yellowtail flounder from 1987 survey
revealed that yellowtail flounder catches were nine times higher for night catches than
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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 274 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 populaticm.

Age composition of yellowtail flounder showed a 32% increase from 1986 to 1987 in
catches of juveniles aged 1-4 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 to other year-classes in that survey, however, the shortness of the time
series (3 years) makes it difficult to evaluate the strength of these year-classes
relative to year-classes at the same age in previous surveys. Yellowtail flounder of
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 located almost entirely in the Regulatory Area. Further survey work directed
at the distribution of juvenile and adult yellowtail flounder is planned for 1988 and
subsequent years.

Assessment results

In 1984 (NAFO Sci. Coun. Rep., 1984, 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 expleitable
biomass and commercial and research vessel abundance indices'". In 1985 (NAFO Sci. Coun,
Rep., 1985, page 70) "STACFIS again noted the continuing pattern 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 projectionms,
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
still 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
-indicated 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 Canadian surveys in
1987 and 1988, is about 30X 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.

ii) There were very high catches documented in 1985 and 1986 (about 30,000 tons each year),
much of which came from the Regulatory Area in Div. 3N, an area where small vellowtail
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 1970's and recovering subsequent to 1976. The stock is now declining again, commensurate
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 zll 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 Comprlsed malnly 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,
but pointed out that several new pieces of information were very influential in formulating
this advice., Among 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
flacfish survey in 1987, abundance and biomass estimates from a USSR groundfish survey in
1987 and CPUE information from the Canadian offshore fleet 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 Area have each approached the recommended TAC. With no control
over the catch by non—member countries, this fishery will continue to be virtually impossible
to manage. This is of particular concern, given the cbservation that a high proportion 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 I (SCR Doc. 87/81; 88/12, 13, 14, 31, 32, 34, 41; SCS Doc.
88/13, 15, 16)

a) Introduction

Catch has 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 is
carried out mainly as an inshore gillnet and long-line fishery, with 8B% of total catch in
1988 taken in Div. lA. A joint-venture offshore fishery between Greenland and Japan carried
out by Japanese vessels amounted to 900 toms of total catch in 1987. Recent TACs and catches
(000 tons)} are as follows:

1980 1981 1982 1983 1984 1985 1986 1987 1988
TAC 25 25 25 25 25 25 25 25 25
Catch 8 10 9 9 7 10 g gl -

! Provisional data.
b) Input data

i) Commercial fishery data (SCR Doc. B7/81; 88/14)

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

ii) Research data (SCR Doec. B7/81; 88/12, 13, l4, 31, 32, 34, 41)

Trawl surveys. A stratified-random bottom trawl survey was carried out jointly 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 biomass 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. Biological samples from the survey indicate that females begin to
mature at 60 cm and males at 40 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 300-1,250 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+). The biomass estimated for 1987 for Div. OB 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 decline caused by
the fishery. It is suggested that changes in hydrographic conditions may have caused
changes in the distribution of Greenland halibut.

The Committee noted that the extremity of the biomass estimate might be due to the
relatively low coverage of the deeper strata in comparison te previous years.
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Other research results. Length-weight relationship is given on the basis of samples
from inshore areas of Div. IF 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 observed. Concurrent cbservations of running males may
indicate that some spawning takes piace in nearby areas.

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

Relationships between the fjord stock component and the total stock complex in Subareas
0 and 1. 1In its request for advice this year, Denmark (on behali of Greenland)
requested that the implications on local fisheries (in Subarea 1)} on the local stock
components as well as on the total stock complex (Subareas 0+1} should be given. SCR
Doc. B7/81 summarizes studies on Greenland halibut in Subarea 1.

It is well known that abundance of young Greenland halibut is very high on the banks
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.
Tagging 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, it 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 tnvesttgattons on maturity of Greenland halibut should
ber earried 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 toms.

14. Creenland 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 limit of
the long-term average catch. In recent years most of the catch.has been taken by Canada,
particularly by nearshore gillnet 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 (particularly
Portugal) has become active in this fishery while fishing in the portion of Div. 3L in the
Regulatory Area. Receat TACs and catches (000 tons) are as follows:

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

TAC! 30 30 . 35 55 55 55 55 75 106 100 100
Catch 39 34 33 31 26 28 25 19 16> 282 -

1 TAC for Div. 2J+3KL only during 1977-84.
2 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
statistics which are accurately representative of total stock size. Data that are
available (mainly Canada (N)), however, can be helpful as indicators of distribution and
abundance in localized areas. The only directed catch-effort data available for recent
years was from Div. 2J during the summer. The catch rate declined steadily from 1.51
tons/hr in 1984 to 0.56 tons/hr in 1986 then increased to 0,82 tons/hr in 1987. This
level is higher than that observed for 1982 (0.61 tons/hr) but still below the levels of
1983-84. .
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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, 1In 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 is taken by gillﬁet
fishermen in the southern range of the stock, the exploitation of these few very young
age groups will likely be maintained. Furthermore, it can be expected that this
fishery, which expleits 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 im these
divisions in 1987 gave estimates of biomass of 17,000 tons and 4,000 tons in Div. 26 and
2H respectively although there was less than 207 coverage in Div. 2H. [Estimates of
biomass from post—stratified Canadian surveys in Div. 2CH during 1978, 1979 and 1981
were between 76,000-122,000 tons despite the fact that much of the deep water (>500 m)
was not 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 common 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 lowest 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 is 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 1in
biomass estimates 1in 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 1s 20,000 tons less than the 1986 estimate for Div. 2J+3KL only.

Catch-at-age data from the 1987 Canadian survey in Div. 2GH indicated that the 1985
vear-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
predicting the 1985 year-class to be the strongest in the series. There is alsc good
agreement between divisions on the strength of the 1984 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
197% and 1980 year-classes to be stronger than average whereas the surveys in Div. 2J
did predict them to be stronger than average. It was noted that with respect to the
1979 yvear-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 year-class at age 2 was also dominant in the 1987 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 overall fishing mortality is likely to
be low.

Catch projections

STACFIS expressed concern regarding the declining trends in biomass for most divisions.
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 biomass. Considering the available data,
particularly 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
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pattern mainly in shallower depths (<500 m) and in the more southerly divisions (particularly
in Div. 2J, 3K and 3L), a catch 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)

b)

c)

Introduction

A total catch of 64 tons has been reported to date for 1987, compared with 81 tons reported
for 1987. Catches since 1978 continue to be restricted te by-catches in the Greenland
halibut fishery. Recent catches and TACs (000 tons) are as follows:

1978 1979 1980 1981 1982 1983 1984 19853 1986 1987 . 1988

TAC 8 8 8 8 8 8 8 3] 8 8 g
Catch 3 6 7 2 T+ o+ + o+ 4+ +
Input 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
(NAFO 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
presented. 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+l. 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 both Subareas was between 50 and 55 cm.

Catch projections

STACFIS noted the continuing. lack of commercial data for this stock due to continued low
catches. While it was observed previously (NAFO Sci. Coun. Rep., 1987, page 71) that the
present TAC of 8,000 tons represented an exploitation level of <10% of the biomass estimated
from a 1986 Canadian survey, it is almest 20% based on the biomass estimate from the 1987

Japanese survey. Given these considerationms, 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. 88/26; SCS Doc. 88/12, 15, 16)

a)’

Introduction

The 1987 catch 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 Portugal which
reported landings 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 follows: ~

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

TAC a5 35 30 27 27 11 1 11 11 11 11
Catch 21 8 2 7 4 4 4 5 71 8!

I provisional data.
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Input data

i)  Commercial fishery data

Catch and effort data were available from ICNAF/NAFO 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
these two.

Tt has been noted previously that the level of by-catch of Creenland halibut allowed in
the roundnese 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 Democratic Republic fleet has been allowed to Fish with a 30% by-catch limitation
in depths >800 m. The Canadian Observer data for these two years were examined and the
catch rates of the German Democratic Republic fleet compared with those of the Soviet
fleet. 1In 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.

i1} 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 Div. 3K (modal
ages 6-9) than in Subarea 2 (modal .ages 8-10),
Length frequencies available from commercial catches by Portugal indicate smaller fish

caught in Div. 3L (modal anal fin length 17 and 23-24 gm) than in Div. 3N (modal anal
fin length about 21 cm).

Estimation of parameters .

There were insufficient data available at present to carry out any analytical assessment of
this stock. Examination of the relationships between standardized CPUE and standardized
effort, 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-catch 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 Democratic Republic fleets in 1986 and 1987 (when the German Dempcratic Republic
fleet fished in depths >800 with the by-catch limit increased tc 30%), however, did net
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 data be examined in more detail in order to addrese the icsue of low cateh rates in
relation to the by-catch limitations tn the Greenland halibut fishery.

As the data available were insufficient to determine if catch rates in.recent vears 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 1988 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,
prepate updated VPAs for this stock”., It was reported that commercial frequencies have not
been collected by the USSR in recent years. Commercial frequencies are available from the
Canadian Observer Program 'and these will be ready for presentation to STACFIS in 1989. It
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,

17. Wolffish in Subarea ! (SCR Doc. 88/31; SCS Dac. 88/16)

a}

Introduction

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

c)
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1980 1981 1982 1983 1984 1985 1986 1987

Catch 5 4 4 3 2 2 11

Provisional data.

Input data

Estimates of bilomass of the two species were available from a Japanese survey in the area, in
1987. The estimates (2,000 tons for A. Iupus and 3,600 tons for A. minor), while higher than
reported catches in recent years, are in the same range as earlier catches.

Catch projections

Until more biclogical data and separate catch statistics for the two species become available,
it will not be possible to carry out any assessment. Therefore there is no basis for a change

in the previous advice 1.e. a total catch in the range of 5,000-6,000 tons corresponding to the
long-term average catch.

Capelin in Division 3L (SCR Doc. 88/09, 11, 18, 23, 24, 39)

a)

b)

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. No offshore fishing has
occurred since 1978, Provisional statistics for 1987 indicate a total cateh 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 1980 1981 1982 1983 1984 1985 1986 1987 1988

Advised TAC 200 16 16 30 -2 60 38 60 130 283 90
TAC 2000 10 16 30 30 30 26 26 55 25 45
Catch 30 12 14 24 27 25 33 25 48 19° -

! For Div. 3L only in 1979-86,

Management measures.adopted by Fisheries Commission wlthout STACFLS advice
(NAFQ Sci. Coun. Rep., 1981, page 83)
® Provisional data :

Input data

i) Commercial fishery

A logbook survey of the inshore capelin fishery in'Div, 3L, designed to provide estimates
of catch-per—unit-effort, was initiated in 198l. 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 1986. 1In 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 fighing 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 biased 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 years.

1981° 1982 1983 1984 1985 1986 1987

Trap nets (tonsg/day) 2.9 3.1 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

Discarding (which includes dumping of dead capelin as well as releasing fish alive) of
capelin in 1987 was similar to 1986 for purse seines but was substantially higher for traps.
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In 1987, 'redfeed' was the prineipal reason for discarding but low percentages of females

and a predominance of small females were also important reason$ in some areas. The reported

by—catch of cod in trapmets in 1987 was 0.47 of reported logbeok landings of capelin,
approximately the same as the 1986 cod bycatch.

The 1983, 1984, 1982 and 1985 vear-classes accounted for 73%, 18%7, 5%, and 4% of the com—
mercial catch (by numbers) in the 1987 inshore fishery.

i1) 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 1987 was the highest

in the series. The trend of abundence indices from the aerial surveys corresponded to the
trend observed for inshore catch rates and projected blomass from acoustic sSurveys.

The USSR conducted an experimental trawl-acoustie survey and am 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 mot 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 capelin 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 acoustlc 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. 1In the 1988 survey, the 1986 year-class accounted for 78% of
the estimate by number and 44% 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 0-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 avail-
able) 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 results 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
0-group estimates to provide an index of abundance. It was noted that the present method
of analysls 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 204 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 year-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 mortality 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). No 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
same as age 3. Estimates of year-class strength for immature and mature capelin were derived
from the 1988 Canadian survey.

Table 17. Capelin in Div. 3L: parameters used
in projections of stock size,

Age Spawning Proportion Mean wt.
(yr) mortality maturel_ (g)

3 1.39 0.47 21.2

4 1.69 0.87 28.4

5 2.23 0.93 311

6 2.23 1.00 32.4

! ysed to calculate mature biomass in 1989,
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Catch projections

The results of the projections, using the estimates of vear-class strength and parameters as
outlined above, together with M = O 30 and a spawning date of 1 June, are given in Table 18.

Table 18. Capelin in Div. 3L. Projections of stock size for 1989,

Number of fish (wmillions)

Age June 1988
(yr} Mature Immature June 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 . Co- o . 1,300,
Biomass (tons) of mature fish 3,345,000

STACFIS continues to consider an exploitation rate of 10% of the mature biomass to be appropriate
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 year-classes contributing most
to those biomasses (the 1986 and 1983 year-classes) are approximately 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 year-class was detected as one year-olds. The estimates of this year-
class used in the projections were obviously too low because this year-class was later reported
to be in greater abundance as two year-olds during 1985 surveys. On the other hand, during the
1988 meeting, estimates of the 1986 year-class were available from a Canadian acoustic survey
completed just prior to the meeting. The acoustic and trawling gear is probably more effective
in sampling two year—olds than one year-olds. Thus, the data now available to STACFIS should

be more accurate. In addition, projecting ahead one year using estimates of two year-olds (as

has been done during 1986-88) is 11kely to be more accurate than prOJectlng ahead two years
uSLng 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 year-classes were derived from acoustic surveys
and therefore exhibit large variances, The large variance in the acoustic estimates resulted
in part, from the variance around target strength values and, as previously noted (NAFO Sci.
Coun. Rep., 1986, page 75), the Canadian target strength values result in higher estimates of
year-class abundance than the target strength values used by USSR scientists.

19, Capelin in Div. 3N and 30 (SCR Doc. 88/18, 23, 24,.39)

a)

Introduction

Nominal catches in these divisions increased from about 750 toms in 1971 to 132,000 tons 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

provisional catch in 1987 was 793 tons reported by Japan and 14 tons reported by USSR. Recent
TACs and catches (000 tons) are-as follows:

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

advised TAC 200! ] 0 0 v 0 0 0 0 10 10
TAC 200! 0 0 0 0 0 0 ] 0 10 15
Catch 5 0 0 0 0 o ] + o? 13

1 TAC was for Div. 3L and INO combined.
Management measures adopted by Fisheries Commission without STACFIS advice
(NAFO Sci. Coun. Rep., 1981, page 83)

¥ Provisional data.
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b)  Input data

Research data

An acoustic survey by Canada in Div. 3NO during 25 June to & 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 B5,000-495,000 tons). The 1983 and 1984 year-classes dominated in the 1987
survey accounting for 45% and 24%7 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. INQ estimates was attributed to non-optimum survey

design and the patterns of capelin density distribution. Tt was noted that

this technique is promising but experimental and until it has been proven

superior, estimates using the traditional acoustic analytical techniques should

be favoured.

Catch projections

No stock projections were made for capelin in Div. 3NO because estimates of the 1985 and 1986
year-classes were not available. During its deliberations in 1986 and 1987, STACFIS noted that
this fishery had been cleosed 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,

STACFLS censiders 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. If 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 biomass
indicating a catech of 28,000 tons in 1989.

.

20, Squid in Subareas 3 and 4

al)

b)

Introduction

Nominal catches of short-finned squid (Illex illecebrosus) 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 + 2!

! 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.

21. Shrimp in Subareas 0 and 1 (SCR Doc. 88/12, 50, 52, 53, 55, 56, 58, 59, 67)

a)

Fishery trends

The nominal catech of shrimp in the offshore areas of Subareas 0 and 1 increased from less than
1,000 tons before 1972 to almost 43,000 teons 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
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-7 -

south of 71°N indicate total catches of 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 Sub=~
areas 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 follows:

1978 1979 1980 1981 1982 1983 1984 1985 1986! 1987!

Catch Subarea 0 122 1,129 874 5,284 1,812 5,413 2,142 2,640 2,995 6,140
Subarea 1 34,347 33,458 43,278 39,516 42,515 41,354 41,241 51,396 60,134 78,871
Offshore (S of 71°N) 26,747 25,958 35,778 32,016 35,015 33,854 33,741 39,547 41,589 52,671
SA 0+] Offshore Catch

(S of 71°N) 26,869 27,087 36,652 37,300 36,827 39,267 35,883 42,187 44,584 58,811
SA 0+1 Advised Offshore

TAC 40,000 29,500 29,500 29,500 29,500 29,500 29,500 36,000 36,000 36,000
SA 0+1 Effective Offshore

TAC 40,000 29,500 29,500 35,000°34,800°34,625%34,925%42,120%42,120% 40, 120°

! provisional data, ’
Tncludes TAC of 5,000 in Subarea 0.
% Includes TAC of 6,120 in Subarea 0,

Early in the year in 1982-84, ice conditions hindered the access to the main fishing ground in
Division lA and 1B, while in 1985, 1986 and 1987 the fishing grounds in the southern part of
Division 1B were open to the fishery from the beginning of the year, as was the case before 1982,
The 1987 fishery in Subarea 0+l occurred from January to October whereas the Greenland fishery

in Div. 1A north of 71°N began in June and continued through December.. A total of 73 vessels
(>80 GRT) participated in the fishery in Subarea 0+l in 1987 compared to 64 in 1986. Thirty-
three Greenland vessels 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 loghooks for Subarea 1. The Canadian data showed an increase in catch rates
for the July-September period 1986-1987 by 95% from cbserver reports and 30% from vessel
logs. Norwegian logbook data showed a slight decrease in mean catch rate for Div. 1D
from 299 kg/hr for May-July 1986 to 276 kg/hr for June-July, 1987, Logbooks from French
trawlers for Subarea.l showed an increasing trend in catch rates for the period 1979-87.
Data from the logbooks of seven Greenland trawlers (630~857 GRT) showed highest catch
rates in April but, similar to 1986, these rates were not followed by the typical.decline
throughout the year as had been cbserved previously.

Mean catch-rate indices for the July-September period from 1976-87 for the national fish-
eries in Div. 1B (standardized to 1976) and for the Canadian fishery in Div. OA (stan-
dardized to the average of the other indices in 1980) are given below.

Div. 76 77 78 79 80 81 82 83 84 85 86 87
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
Norway 1B 1.00 0.84 0.60 0.47 0.60 0.43 0.57* 0,56 0.61' - - -
France’ 1B 1.00 1.13 0.61 0.48 0,58 0.80 0.60 - - 0.62 1.01 0.67
Canada® OA - - - - 0.60 0.66 0.78 0.63 0.64 0.61 0.67 1.31

1July only.

2A11 French data are from July only except 1985 (August only) and 1986-87 (July and
August).

Ipiv, OA (1980 ia average of the other 3 indices).

From 1984 to 1987, the Greenland index increased by 57% while the Canadian index remained
stable from 1984-86 and then increased sharply in 1987. The French index increased in
1986 by more than 60% over the 1985 value, likely due to the use of a larger trawler,

and decreased in 1987 to just over the 1985 value.
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Figure 18 shows a comparison between total offshore catches in Subareas 0 and 1 (excluding
catches in the northern trial fishery) and the catech rate index for the Greenland trawlers
in Div. 1B. As. pointed out several times before, the introduction of more efficient gears
around 1980 may have resulted in an upward bias of catch rates since then, but the effects
cannet be quantified, In 1985 and 1986, this bias may be even more pronounced as new,
more efficlent trawls were introduced, together with trawl-positioning systems which allow
better checks on the performance of the gear. The unquantifiable changes which have
occutred 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,
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Fig. 18. Shrimp in Subarea 0 and 1: shrimp CPUE index
for the July-September period of 1976-87 in
Division 1B compared with total offshore catch-
es in Subareas Q and 1 excluding catches in the
Greenland trial fishery. (Mean CPUE values are
based on loghook records of seven trawlers of
the Greenland Home Rule, catches from 1986 to
1987 are provisional).

In reviewing the CPUE data series, it was felt that a multiplicative model for the stan-
dardization of effort might be useful to explain some of the variability in the data.

STACFIS therefore recommends that a study be undertaken to investiage the usefulness of
a miltiplicative model for the Davie Strait fishery.

Biological data. Length frequencies for the sampled catches of Division OA by month and
depth intervals showed a prominent mode about 25 mm CL which consisted primarily of female
shrimp. The largest male size group appeared at 22-23 mm with indications of other com—
ponents at 20-21 mm and 18-19 mm. As in 1986, male shrimp contributed substantially te
the catches but unlike 1986, several size groups of males were present,

Commercial samples From Division 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
indicate a good recruitment to the fishery. Female shrimp were present at 25-27 mm.

Shrimp discards. The percentages of shrimp discards in Division OA estimated by observers
.showed that levels were similar to those observed in the previous year, averaging just
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.

Bz—catﬁhes. Observer data on catch composition of the Division OA fishery showed that
percentage by-catch by weight increased from about !1% in June to about 20% in October.
Redfish was the most abundant finfish species in the catches. Catch rates from 1980 te
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1987 showed a substantial increase for redfish from 1983 to the highest level observed
in 1987 and a gradually increasing trend from 1985 for the Greenland halibut.

By~catch data from the logbooks of Greenland trawlers are not considered reliable but
research data show that by-catch levels in Subarea 1 appear to be similar to those observed
in the Canadian fishery in Div. O0A. -

STACFIS noted that the data indicate a potential for substantial discarding of some finfish
species and therefore recommends that a detailed study of the by-catch in the shrimp
Fishary in SA 0+1 be conducted, ineluding a complete analysis of existing data and the
collection of more representative data from the commercial fleet.

ii) Research vessel surveys

Biological data. A comparison of the growth of northern shrimp from four regions of the
northwest Atlantic (St. Anthony Basin, Cartwright and Hopedale Chamnels and Davis Strait)
using modal analysis was presented. Although four or 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 results indicated
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 performed on male length distribu-
tions by two scientists independently. Results showed that there was good agreement
between the two and when differences occurred, they were related to problems in the inter-
pretation of the tails of the distributions or where overlapping was severe. Seven com-
ponents were identified within the male group with means at roughly 7, 10-12, 13-14, 15~
17, 18-19.5, 20-22 ané greater than 22 mm CL. The method of modat analysis is very sensi-
tive to the number of components selected at the outset. Despite this, the good agreement
achieved suggests that the method is very useful and simitar 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-c{asses. In an attempt to resolve these difficulties,
it would be appropriate to investigate the parameters assocciated 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 substantially
higher than in the previous year. Norwegian 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 period of 25% between 1986 and 1987 and 57% from 1984 to
1987. The trend in the Creenland data was an overall increase from 1979 to 1987. it has been
noted in the past that this trend may have resulted from the influence of improved trawl design
since 1980.

In 1985, STACFIS recognized that, despite concerns about possible poor recruitment, catch rates
in recent years had not declined (NAFO Sci. Coun. Rep., 1985, page 20). At the January 1986
Meeting, data from the commercial fishery and the photographic surveys indicated continued
stability in abundance since 1982. Therefore, it was advised that the overall TAC in 1986 should
not exceed 36,000 tons as advised in 1985 on the basis of average catches from 1979-84. Because
similar data were not available at the January 1987 Meeting from the Greenland survey in 1986,
and hecause it could not be established whether the increasing trend in catch rates was due to
technological effects or represented a real increase in the stock, there was mo basis on which

to advise a change in TAC, for the offshore grounds in Subarea 1 south of 71°N and the adjacent
parts of Subarea 0, from previcusly-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 these circumstances, some increase in TAC would be appropriate. Two
approaches were discussed: (1) given that 3 or 4 years might be required before the effects of
fishing on recruitment can be detected, catches for a number of years might be limited at
levels observed in 1985 and 1986 {i.e. sbout 44,000 toms); (2) to investigate whether or not
the present high catches can be maintained, the TAC could be increased to 50,000 tons, which
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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 unforeseen 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°51'5"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 regulatien 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 authorities did set a TAC of 11,500 tons, and a
northern area in which the fishery was still considered a trial fishery. Nominal catches in
1987 were 10,626 tons in the southern area and 74 tons in the northern area. For 1988 a TAC
of 11,500 tons has been set for the southern area, and the trial fishery is continuing in the
northern area.

Logbook data from the southern area showed a significant decline of mean CPUE from 1986 to 1987,
especially on the two southermmost 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 traditional fishing grounds. Alse, frequent incidences of egg-loss have
been found in the northwestern area. This may be caused by low water temperatures, 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 rela-
tionships with the traditional areas around Store Hellefiske Bank and in Disko Bay are uncer-
tain at this time. Given this situation, it is 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 te 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 O and 1 shrimp stock of the waintenance of special regulatory
areas off the Disko Bay

The first assessment of the Subareas 0 and 1 shrimp stock was conducted in 1976 by STACRES
(ICNAF) advising a TAC for the fishery in 1977 of 40,000 tons. Because of the possible inter-
relationships 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 ICNAF Subarea 0.and 1. Accordingly the effective TAC for this
area was set to 3,200 tons. In the following years, 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 been changed accordingly. These changes have not been
biologically based, but mainly on the splitting 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 areas in terms
of possible supply of shrimp larvae and migrations of older shrimp is not known, and as an
jmpact of the offshore shrimp fishery on the Disko Bay stock has not been evidenced, STACFIS is
not able to evaluate the significance of the maintenance of the present regulatory area off the
Disko Bay.

Future research requirements

Some recommendations made in January 1987 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
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should improve the effort data by having the type and size of gear recorded for each set. How-
ever, it will take a number of years to build the data base and quantify the effects of new
gear technology in the fishery. The previocus recommendations which were not addressed during
1987 should be reiterated. These are as follows:

1) Because there was no evident expansion of the observer programs in 1987, STACFIS recommends
that observer programs bs continued and extended to cover a greater portion of the fieet
with the main objectives to obtain sampling data on shrimp catehes, by-catches and objec-
tive estimate of discard rates.

ii) Since no selectivity studies were carried out during 1987, STACFIS recommends that selec-
tivity studies be conducted for shrimp in Davis Strait to determine opiimal mesh size.

In addition to the above recommendations:

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

1iv) In an attempt to increase the usefulness of CPUE data, generally, STACFIS recommends that
all countries include gear type and sgize (number of meshes) in vessel logs as i{nitiated
for the Greenland fishery in 1986.

22, Assessment of Shrimp Stock in Denmark Strait (SCR Doc. 88/47, 48, 50, 55, 57, 64)

a)

b)

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 Iceland. Neminal catches inereased to 1,300 toms in 1979,
when Norwegian trawlers participated in the fishery on the western side of the midline, and
exceeded 8,200 tons in 1980 with the additional involvement of Danish, Faroese, French and
Creenland 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 198t 1982 1983 1984 1985 19861 1987!

Total 1,285 8,260 4,792 4,902 4,175 6,731 8,100 11,074 11,94
Advised TAC - - - 4,200 4,200 4,200 5,000 - -
Effective TAC? - - 8,000 4,500 5,725 5,245 6,090 7,225 7,225

Provisional data.
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 fishing 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 occasional
fishing by Icelandic vessels. 1In 1987, a total of 60 vessels participated in the fishery on

the western side of the midline, whereas 28 Icelandic 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
declining 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. 1In general the catch rate increased from
1986-87, although the catch rates of Norwegian vessels for April and May, have declined
steadily since 1982 and Icelandic catch rates for October and November have shown a
declining trend since 1983. Ice conditions differed considerably from month to month
throughout the years and thereby affected the distribution of the fishery, making the
evaluation of CPUE data difficult. This difficulty was 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 legbook infor-
mation for many vessels, the Committee could not interpret the changes that have been
observed in catch rates.
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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 years. Icelandic
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 f1sh1ng 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 323 wm.

Shrimp discards. Informatien from one Norwegian trawler indicated a discard rate from
1.2 to 7.2% 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 €L, indicating 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. Norwegian observer data from 1982 to 1987 indicate
that the number of fish per kg of shrimp increased substantially in 1987 compared to
previous years. Redfish was, by far, the main by-catch species.

ii1)  Research vessel surveys

The Norwegian research cruise to Denmark Strait in September 1987 provided additional
information on the bioclogy of this stock. The distribution of catches by sex was similar
to that observed in previous years. Males were found in highest proportion in the western
and northern parts of the region and in lowest numbers arcund Dohrn Bank, For the sur-
veyed area as a whole, males constituted about 53% of the shrimp by number in 1987 com—
pared to 41% in 1986 and 43% in 1985. Most of the females were ovigerous, very few had
head roe, and 28% were without roe. 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 females 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 caleulations, 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.
Also the selection of stratified-random stations in 1987 was not as successful in terms
of trawlable grounds as in the previous two years resulting in a lower 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 (especially
1987), their value as indicators of stock size is limited.

Prognosis

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 to draw rea-
listic conclusions from the cateh rates. Data from the Norwegian trawl surveys from 1985 to
1987 showed no change in the size compositions of catches and the relative proportions of males
and females were also similar. In general, this agrees with the results from the Icelandic 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 estimate
(28,000) was, however, rather similar to that of 1985.

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 period was about 10,400 tons. It was generally agreed that
the level of exploitation might be a safe level, especially since there had been no apparent
change in stock composition cver the years. STACFIS therefore advises that shrimp catches in

the Denmark Strait be maintained at approximately 10,000 tons for a few years as a precautionary
measure until the data base is sufficient for an improved assessment of the stock.

Concerns over the management policy at East Greenland with regard to the setting of separate
quotas for areas outside the main fishing area and the implications of ice coverage

It was recognized that, outside the traditional fishing area in Denmark Strait, very little is
known about shrimp distribution and abundance.
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Therefore, from a biological viewpoint, there are no immediate concerns over exploratory fi§hing
for shrimp in entirely new areas except that the effects on the redfish stock shguld bg monitored.
However, because the seasonal distribution of shrimp on the traditisnal grgunds is Yarlgble,
exploratory effort should be well-separated from the known area (65 30'—@7 30'?; 27°-33°W) to
avoid the possibility of additional fishing pressure on the stock, especially if anomalous dis-
"tribution patterns occur from time to time.

STACFIS has no response to the question 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 Demmark 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. STACFIS noted that Norway had again carried out a
research survey in 1987 and provided a biomass estimate for the stock., However, the recommenda-

tions from the January 1987 Meeting were not dealt with and it was agreed that these be reiterated.
STACFIS therefore recommends:

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

it}  that research vessel surveys in the area be continued and intensified and tka? for future
trawl survey data analyses, details of the caleculations of biomass should be included
(e.g. sample size, stratification, confidence, intervals);

1ii) that plankton surveys be carried out to observe the distribution of shrimp lurvae;

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

IIT. RESPONSE TO FISHERIES COMMISSION REQUEST

ig there further information on the proporticn of biomass of the cod stock in Div. 3L in the
Regqulatory 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 occurring in
the Regulatory 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 previously reported. There was no winter survey in Div, 3L during 1987 and hence
the previously reported value of 25.3% is unchanged. Results of autumn surveys in Div. 2J, 3K and 3L
suggest that the proportion occurring in the Regulatory Area of the entire Div. 2J+3KL cod stock
biomass is unchanged from that estimated previcusly (0.9%).

These data support the previously reported conclusion that the maximum proportion of the entire
Div. 2J43KL 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).

IV. ENVIRONMENTAL RESEARCH

1. Introduction

The seventh meeting of the Subcommittee on Envirommental Research was held at the Bedford
Institute of Oceanography, Dartmouth, Nova Scotia, on 14 June 1987, with M. Stein (EEC) as
Chairman. Arnex 1 contains the detailed report of the meeting but a brief summary follows.

2. Review of Environmental Studies in 1987

A total of |7 documents referred to environmental conditions in Subareas 0-6 during 1987, A
correlative study on the relationship between sea-ice distribution and concentration in the
Greenland and Iceland Seas 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 temperature and salirity 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. Investigations on the relationship of temperature and salinity at Station 27 off
Newfoundland 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 temperatures were associated with the North Atlantic oscillation. A positive
relationship between salinity off West Greenland &nd the temperature and salinity at Station 27 is
believed to reflect the differential input of Arctic versus Atlantic water into the Labrador Sea.
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Water temperatures on the shelf and upper slope of the Mid-Atlantic Bight followed the normal
annual cycle, but bottom temperatures at mid-shelf were about 2°C cooler than normal during summer
and 4°C cooler than normal during autumn.

Cverview of Environmental Conditions in 1987 (SCR Doc. 88/60)

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,
(ii) temperature and salinity stations off Newfoundland and at the entrance to the Bay of Fundy,
(iii? wave heights and ice conditions in the Labrador Sea region, (iv) meteorological observations
on air tEmp?raturEB 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
temperatures from the Scotian Shelf northward were generally 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 8t. Lawrence and around Newfoundland. Negative anomalies were observed in southern Baffin
Island and around Nova Scotia. The magnitudes were weak, seldom exceeding 1°C.

V. AGEING TECHNIQUES AND VALIDATION STUDIES

Report on the QOtolith Exchanges on Silver Hake and American Place (Div, 3LNQ)

a) Silver hake

An exchange of otoliths and photographs between Canada, Cuba and the USSR was not possible
prior 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
Committee recommends that the exchange of silver hake otoliths and photographs between
Canada, Cuba and USSR be continued in 1988,

Examination of independent estimates of catch-at-age for 1987 by Canada (based on observer
sanples) 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 fortuitous.

b) American plaice

Report on the otolith 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, Portugzl and Spain. For the Portuguese readings, 78%
agreed with those of the Canadian reader. For Spain, 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 agsesgsment of the American plaice stock.

The Committee recommends that this otolith exchange be contimued in order to investigate, in
a coordinated manner, the difference in growth rate between Ameriean plaice of Div. 3L and 3N
respeatively.

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.

VI. GEAR AND SELECTIVITY STUDIES

No study on gear and selectivity has been reported to STACFIS.

VII. REVIEW OF SCIENTIFIC PAPERS

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-III (MB~1202} in spring-summer 1987, A strong
relationship 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.




2.

3.

5.

- 79 -

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

Atlantic halibur (Hippoglossus hippoglossus) is found in the West Greenland area from Cape
Farewell to Upernavik. The commercial long-line fishery was sampled in 1935-38 and in 1988, Age
groups 4 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 reasons, amongst which may
be difficulties in reading otoliths of old figshes. 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 Benthosema glaciale (SCR Doc. 88/21)

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

L
Benthcsema glaciale is a most common and abundant myctophid species in the North Atlantie
distributed from 35 to 72°N in the West and from 30° to 80°N in the East. Length-maturation
relationships have been studied in various areas. Continuous asynchronous vitellogenesis, typical
of female benthosema, is a prerequisite for serial spawning. Trophoplasmatic growth of ova lasts
from October-November to January in the Northwest Atlantic. Spawning occurs from January till
April in the Northwest Atlapntic and till June in the Northeast Atlantic.

Spawning Process of the Yellowtail Flounder (SCR Doc. 88/33)

The spawning of Limanda ferruginea (Pleuromectidae) was analysed from 1892 mature females of 35
different samples. This species i1s a serial spawner with continuous maturation. The number of

_oocytes maturing at the same time (batch fecundity) have been estimated to be 200,000£20,000. No

significant relationship between batch fecundity and size, weight (ovary freed), ané number of
yolked oocytes within the ovary, were found.

The distribution of the roughhead grenadier catches by area, depth, in relation to water
temperatures, length and sex compositions, feeding and fatness characteristics was described
based on material collected 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
temperatures of -2.0° to +3.0°C. Large grenadiers were distributed in shallower waters. The
feeding spectrum is large 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 numerous age groups are present in the population.
Although females are larger at age than males, there is little difference in their length-weight
relationships.

VIII. OTHER MATTERS

ot I
Proposal for a Workshop on Age Determination of Shrimp

At its meeting of January 1987 (NAFQO 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 results of this analysis and other contributions should be presented to a working group of
STACFLS during the June 1988 Meeting. During 1987-88, shrimp samples from West Greenland were
analyzed 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 propesed 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 sugpested convener (NAFO 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
contributions 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
preparation of documents, it was proposed that the meeting should be held in October 1989 and the
possibility of Iceland 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 Skuladottir should convene the meeting and eommunicate with other
shrimp experts within NAFQ 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 Impact of Changes in Envirommental 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" 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
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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 possibie to confirm the suitability of a potential convener.

The Chairman of the Scientific Council offerred to appreoach 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 possible themes were identified:

- Atlantic Cod: Synthesis of the Understanding on Physiolegy, Dynamics, Ecology and
Envirommental Relationships.

- Impact of Marine Mammals on Commercial Fisheries in the North Atlantic.

- Management Under Uncertainties Related teo Biology and Assessments, With Case Studies on Some
North Atlantic Fisheries.

Although this list is not necessarily complete and further possible topics can be added, 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 desirability of carrying schedules, so that the agenda could be
completed in the hours scheduled while 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 peer-review process, which is the fundamental strength of STACFIS,
is dependent upon 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 meeting(s) 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 data necessary to carry
out preliminary assessments be made available tc designated experts (rapporteurs) & to 7 weeks
before its meeting(s).

Impact of Changes of 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
Management in ICES were presented at the first meeting of STACFIS and their purpose, in the ACFM
framework explained. Despite the differences in organization and working procedures of ICES and
of NAFQ, 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
September 1988 Meeting. They are given as Annexes 2, 3 and 4 of the STACFIS Report.
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ANNEX 1. REPORT OF THE SUBCOMMITTEE ON ENVIRONMENTAL RESEARCH

Chairman: M. Stein Rapporteur: K. Drinkwater
The Subcommittee met at the Bedford Institute of Qceanography, Dartmouth, Nova Scotia, Canada on

14 June 1988, to consider environment-related topics and report on various matters referred to it by

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

The Subcommittee reviewed the following documents: SCR Doc. 88/1, 5, 6, 7, 8, 36, 54, 39, 60, 61,
62, 63, 65, 66; SCS Doc. 88/6, 8 and 16.

l. 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 NAFQ area during 1987,
of which data for 5,190 were sent directly to MEDS and data for 6,083 were received through
IG0SS (Integrated Global Ccean Services System). Some to 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 IGOSS 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.

b) Historical data holdings

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

c) 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 over last year although the number of

buoys was roughly the same during the two years.

d)} Current-meter data

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

e} Wave data
This year a new section was added to the report containing information 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 anomalies for each of the the NAFO subareas
during 1987 were presented, based on three sources: (i) data received by MEDS, (ii} monthly
reports issued by the Bedford Institute of Oceanography but based primarily on tri-weekly US
temperature maps, and (iii)} monthly ancmalies published by the US. It was noted that the BIO
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
computer 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
processing 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; SCS Doc. 88/16)

The Danish Research Report (SCS Doc. 88/16) noted that hydrographic observations 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
concentration in the Greenland and Iceland Seas with temperatures at Fylla Bank (5CR Doc.
88/49) showed ice in December to be correlated with June temperatures indicating a 6 month
travel 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 Fylla Bank. Information received at the
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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 Fylla Bank and air
temperatures at Godthaab were used to investigate environmental influences on cod recruitment
off West Greenland (SCR Doc. 88/36). A similar periodicity of 3-5 yr was noted in hoth the
temperature, salinity data and the cod recruitment. The authors found that stromg 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 information
was required to determine larval drift patterns.

Subzreas 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. B§/06) described
physical oceanographic activities including the maintenance of several standard sections in
the Grand Banks, northern Newfoundland and southern Labrador regions. Current-meter moorings
were carried out together with CTD surveys in Baffin Bay, Labrador Shelf, northeast
Newfoundland 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. 88/61). 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 ms—1)

and did not support earlier suggestions of an antieyclonic 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
Dec. 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 to the Statiom 27 hydrographic 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. BB/65)
investigated the relationship of temperature and salinity at Station 27 to large-scale
changes 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
assoclated with the North Atlantic Oscillation, i.e. the variations in the sea-surface air
pressure field dominated by the Icelandic Low and the Bermuda-Azores High. A positive
relationship between salinity off West Greenland and the temperature and salinity at Station
27 is believed to reflect a differential input of Arctic wversus 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. 88/5). 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. B88/66).
No statistically significant relationships were found between simulated Ekman transport of
eggs and larvae using geostrophic wind data for the years 1946-86 and subsequent recruitment
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 cbtained across the continental shelf and upper slope in the ¥ew 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 slope followed the normal
annual cycle, but bottom temperatures at mid-shelf were about 2°C cooler than normal during
summer and 4°C cocler than normal during the fall. Temperatures on the upper slope were
warmer than normal, similar to 1985 and 1986. The position of the shelf-slope front in 1987
(SCR Doc, B8/8) generally followed the ten-year (1974-83) mean seasonal patterns but the
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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 variability 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 1987, Life spans of individual rings
ranged from 10 to 247 d and were typical of the long-term records.

Overview of Environmental Conditions in 1987 (SCR Doc. 88/60)

The overview paper was based on several long-term oceanographic and wetecrological data sets as
well as a summary of data and results from available research documents and research reports.
Highlights not covered in Section 2 are listed below:

a)  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 Scotian Shelf, Gulf of St. 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.

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

d) At Prince 5 off 5t. Andrews, New Brunswick (Div. 4X), temperature anomalies were variable
while salinity anomalies were predominantly positive but of low 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 18 years
of data on the Grand Banks.

£) Sea ice appeared earlier and lefr later in the Gulf of St. Lawrence and off St. John's,
Newfoundland. Longer-than-normal durations were also recorded along much of the inshore
regions off northwest Newfoundland due primarily te early formation. In the offshore
regions, ice duration was shorter than normal,

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

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

1)  The seasonal 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 is to examine
environmental 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 comprised three sessions; one devoted to holistic ecosystem modelling, the second on
envirormental issues related to fisheries, and the third on standardization of oceanographic
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 oceanographic COndlthnS, quantitative 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
presented. A contract has been let for processing of 4 years of data for the Northwest 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,

Environmentally-related Aspects of the Special Session in September 1987 and September 1988

The convener (R. Bowering) of the special session held in September 1987 on "Biology of Demersal
Rescurces of the North Atlantic Continental Slope, with Emphasis on Greenland Halibut and
Grenadiers"” noted that the 3 papers on physical oceanography that were presented dealt with
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processes in the upper portion of the water columm (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 consideration, The chairman noted that a paper on temperature and salinity
measurements off West Greenland which cover this depth zonme is in preparation and should be
available for next year's meeting of the Environmental Subcommittee. It was also stated that
cutrent-meter measurement programs 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 futuyre NAFO meetings.

The convener (J. Rice) of the special session in September 1988 on "fhe 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 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—enviromment
relationships.

Revision of List of NAFQ Standard Oceanographic Sections and Stations {SCR Doc. 88/1)

At last year's meeting of the Envirommental Subcommittee, it was noted that the depths of the
stations on the standard NAFO sections, as given in the published List of Standard Oceanographic
Sections and Stations (ICNAF Selected Papers, No. 3, pages 109-117, 1979), do not always
correspond with on-site measured values. The Subcormittee decided that the station positions
would be maintained and the Chairman (M. Stein) agreed to update the depths with the intention of
presenting a revised list of stations for review at the June 1988 Meeting. The Chairman presented
a list of all stations. For those stations that were occupied between 1983 and 1987 and for which
data were provided, their observed depth ranges were included. A debate ensued aver whether the
depth or position of the station should be fixed. 'The Subcommittee decided, as kast 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 stondard stations be submitted to the NAFO
Secretariat and that they will keep an updated version of the positions and depths of the standard
stations,

Other Matters

a) Georges Bank Experiment

A field study of the physical and biological processes in the vicinity of the tidal! front on
Georges Bank which is to be conducted this summer was described by K. Drinkwater. The
program involves numerous scientists primarily from government laboratories in the Scotia—
Fundy Region but also from Dalhousie University. The physical component of the program will
investigate 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 rele of the physical environment in determining their distribution.

b) Changes in national representatives

The Subcommittee was informed of one change in the names of national representatives who are
responsible for submitting oceancgraphic 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), $. Kawahara (Japan), R. Leinbo (Norway), A. J. Paciorkowski (Peland),
K. Hughes (USA), G. I. 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
published by the Communications Branch of the Canadian Department of Fisheries and Oceans
and copies were avalilable for those committee members who wished them.
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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 42 3 3 o410 28 33
Effect. TAC 28 39 33 335 35.8% 44.5° 60.6° 60.6° 60.6%60.6 28 44
Catch 38 39 34 38 37 51 57 57 57 27 40
Sp. Stock Biom. 64 68 - 60 60 78 % 101 101 101 32 68
Recruit., {Age 3) 118 131 133 170 206 228 212 221 78 36 58
Mean F(y.11) 0.55 0.56 0.57 0.47 (.39 0.55 0.61 0.55 .61 .39 .53

For all footnotes see the main report (Recomm. TACs at Fp,;) Weights in 000's tons.
S0ver 1977-87 period. Recruitment 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 analysis by catch rates (French
and Canadian trawlers data combined) and surveys results (French and Canadian}.

Not precisely determined by the methods used.

Recruitment: Estimated from French 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 year-classes).

State of the stock: The stock has been at its lower level in the middle pf the
70"s. The sharp increase of the biomass since 1982 is attributed te successive
strong year—classes, substanéially éreater than the long-term mean. Long-term
potential mainly dependent upon the level of recruitment which has shown large

fluctuations over the period considered.

Forecast for 1989: Assuming F(88) = 0.50, landings (88) = ST,ObO tons.

FO.l Fmax FS?

Catch (1989) .5 35 65

858 (1.1,1990) 156 143 116
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. .- : ANNEX 3

SUMMARY SHEET - COD 3NO

Source of information: NAFO Scientific Council Reports, June 1988

Year 1961 1982 - 1983 1984 -1985 1986 1987 1988 Max? Min? Mean?
Recomm. TAC - Same as agreed - - -
Agreed TAC 26 177 17Y 26 33 33 33 40 33 15 26
Act. landings 24 3z 29 27 7 51 39° - 51 15 32
Sp. stock biomass 88 113 124 135 141 157 167 1571‘ 167 1% 96
Recruit. {Age 3) 36 23 37 59 46 10 23° 33l 59 10 34
Mean F {(7-10) 0.23 .21 .15 160...2200 0227 (2007 =77 58" .15 24
! Predicted ‘or assumed. 2 Over 1977-87 period. Weights in '0Q0 'tons,

Excludes expected catches by Spain Recruitment in millioms.

Catches: Catches declined from a peak of 225,000 toms in 1967 to a low of 15,000

tons in 1978. The maximum catch since 1974 occurred during 1986 (51,000 t).

Data and assessment: Analytical assessment of catch-at-age data using a combined

Canadian otter-trawl and Spanish pair-trawl éatch—réte index and a combined Canadian/
USSR research-vessel abundancé index. Interpretation of data difficult.

Fishing mortality: Appears to be quite stable for the past 10 years, could not

be precisely determined for 1987.

Recruitment: 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.l

State of Stock: The mean 3+ biomass for this stock has increased from 47,000

tons to 242,000 tons over the 1976-86 pericd. 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

Qption Basis Predicted catch (1989) Predicted 8SB (1.1.1990)
Fp.1 = 0.15 25 151

F(87) = 0.20 33 144

Fpax = 0.25 : 40 138
Recommendation:

Special comments:
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ANNEX 4
SUMMARY SHEET - AMERICAN PLAICE 3LNO

Source of information:

Year 1981 1982 1983 1984 1985 1986 1587 1988 Max Min  Mean

Recomm. TAC 55 55 55 55 49 55 48 33! 55 33 51
Agreed TAC s 55 55 55 55 49 55 48 40% 55 40 52
Act.landings 50 51 39 39 54 6l 53 61 39 50
Sp.st.biomass3 149 128 125 137 132 139 134 149 125 135
Recruitment 175 216 206 170 178  217% 219" 217 170 197
{age 5)
Weighted Mean .36 .40 .24 .29 .35 .3% .34 400 24 .34
F {9-19)
1F0_1 catch determined from 1987 assessment, Weights in ~'000 t.

2Interim TAC adopted for 1988,
SAge 9+ population biomass
*Geometric mean 1974-82.

SSee footnotes in report.

Catches: Increased catches since 1983 due to increased effort in Regulatory Area. Still
below histeric highs in late 1960's.

Data and assessment: Analytical assessment. Catch at age incorporates Canadian and
Spanish sampling. Only Div. 3LN are assessed, catch added for Div. 30 to produce TAC.

Fishing mortality: SPA calibrated using data from Canadian offshore fishery (CPUE} and
Canadian r/v surveys (population at age).

Recruitment: No relationship between SPA and r/v surveys. Recruitment relatively stable
over long term.

State of stock: Currently at low level, similar to that observed in mid-1970's. Long
term potential yield probably in range of 45-50,000 t.

Forecast for 1988: Assuming F (88) = .26, Carch {t} = 22,400 t.

. S Predicted Predicted
Option Basis  F(89) Catch (89) SSB (90)
A FO.l .26 26,600 151.3
B F87 .60 55,200 ‘ 125.1

=N ]

Special comments: Add 5,000 t for catches in forecast table to account for Div. 30.
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APPENDIX II. REPORT OF STANDING COMMITTEE ON RESEARCH COORDINATION (STACREC):

Chairman: A. Vazquez Rapporteur: W. B. Brodie

The Committee met at the Bedford Imstitute of Oceanography, Dartmouth, Nova Scotia, Canada, on 17
June 1988. Representatives attended from Canada, Cuba, Denmark (Greemland), EEC, Japan and USSR.

1. Adoption of Agenda

The provisional agenda was enlarged with an item to consider the request of the Fisheries
Commission concerning an Annual Scientific Program in the Regulatory Area. Item 1 was_also
included, The adopted agenda is shown in Appendix V. ’

2. Fishery Statistics

a) Progress report on Secretariat activities in. 1987/88

i)  Acguisition of STATLANT 21A and 21B reports for recent year

STACREC was pleased to note that all STATLANT 21A forms for 1986. had been received by
the Secretariat, but that 4 countries {or components) had not submitted STATLANT 21B
forms. ...STACREC stated that the effort (hours) field on the 21B forms was of
part1cu1ar importance for use in stock assessments, and that every effort should be made
to encourage this data to be provided whenever possible,

i) Publicaticn 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 fram 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
1988, 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 database

STACREC was informed that updates to the existing database back te 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) l4th Session of CWP, February 1990 and lnter agency meet lng before ICES Statutory Meeting in
October 1988

Mr. D. Cross, Deputy Secretary of the CWP, informéd 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 thgt the Assistant Executive
Secretary of NAFC attend the October meeting.

A decision on attendance at the CWP meeting in 1990 was deferred until next year.

Biolegical Sampling

a) Progress report on activities in 1987/88

STACREC noted that a provisional list of biological sampling for 1986 was being prepared as
NAFO SCS Doc. 88/2. 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
avallable STACREC observed that this additional sampling information from Canada {(Quebec)

would be valuable to NAFQ and that every effort should be made to obtain this and any other
outstanding data from the 1979-84 period.

b) Forms and deadlines for submission of data

T

There was no discussion on this item,



4,

Biological Surveys

- 90 -

10,11,12

Pelagic (acoustic) . -

al) Review of survey activity in” 1987
An inventory of biological surveys in 1987 was presented by the Secretariat (Table 1) and
included information from 10 countries. (or components)
‘ Table 1. Inventory of biclogical surveys conducl:ed in the NAFO Area during 1987.
Sub- ‘
: . ' . No. of . Sub~ .
.area 'Divy., . 3 No. of
2 iv -Count.ry Montha Type of survey sets area Div. Country Months Type of aurvey- sets
STRATIFIED-RANDOM SURVEYS KLNO' st " 5-6 Acoustic:capelin 19
. ' 11-12 Capelin larvae, -temperature;
E. Greenl. - EIDW 9-10 Groundfish 1333 L Aagzn;:y T * 5%
N - - - . CAN-N 5,7.8 Crah ’ 98
0 B SUN 10 Travwl:G.halibut, grenadier 59 - ': ’5’, Oceanography -
- . 5,6 Capelin {&eoustic) -
1 ABCDEF JPN 7.8 Groundfish ' 117 " 6,7 Cod tagging (acoustic) -
B-F E/DEY 10-11 Groundfish T 150 " 8,9 Fish larvae B -
BCD SUN 10 Trawl:G.halibut, grmnd:.er A X] " 9 Squid -
: N - " 9,10 . Ocea aph! -
2 [ SUN 9-11 Trawl:G.halibut, grenadier 75 _ o " 8,9,10,11 uydr::E:pll:yy -
H SUN i1 Trawl:G.halibut, grenadier 18 . LNQ " 4 Gear ‘trials 158
;1; m:: E;? g;:g:xfiah - :gg )] SUN 4 Bg%l. larvae, temperature,
) salinity, zooplanktom 46
I CAN-N 10-11 Groundfish - 91 NO CﬁN— 6,7 7 Capelin (acoustic} -
11 C 11
243 I CAN-N 2 Groundfish . 67 oF " 6 S:ﬁ;dm } iz .
- - CAN-K 11 Groundfigh o 109 . Ps " 7. Redfish {acoustic) -
CAN-N 11-12 Groundfish 103 " 2,3 Scallop . 24
3K SUN 5-6 - Groundfish(trawl,acoustic) 108 M4 KR CAN-N 12 Ocesnography -
L CAN-N 5,6,%,8,10 Groundfish 415
SuN 4=5 Groundfish(crawl, acouanc) 127 4 RS CAN-Q 56 Ichthyoplankton 14%
iN CAN-N 5 Groundfish . 137 S " & Crab tagging 30
iNO CAN-N 11 Juvenile flatfish . 60 T CAN-SP 5-6 Juvenile gadids . 183
M SUN 67 Groundfish(trawl,acoustic) 131 CAN-G) 7 Ichthyoplankton 40
L} SUN 34 Groundfish(trawl,acoustic) 84 " 7 Blue muaael feeding 397
NO CAN-X 3,4,5 Groundfish 181 " 7 Mackerel larvae ses
o SUN 3-4 Groundfish(trawl,acoustic) 80 . " 7 Scallops video 13
Ps CAN-N 2,3 Groundfish 14% " 8 Seallops {eurvey) 100
CAN-N 5. Sullupl 285 USA 6,7 Figh eggs,larvae,temp. 155
E/FRA 2-3 Groundfish 93 T,Vn CAN=Q 6 Mackerel larvae 132
¥n CAN-SF 1 Herring accustics 13
3+4  Pn+RST CAN-Q 1 Groundfiah : 154 Vo,W CAN-SF 5 . Sealworm 26
CAR-Q 8 Groundfish 190 - Vs - CAN-N 2,3 Squid 79
w CAN-SF 4 Haddock tagging -
4 R,S,T CAN-Q 9-10 Shrimp ooz i CAN-SF 2 Observer training -
T CAN-SF 1 Groundfish abundance - 73 " k] Groundfish acoustics 9
v CAN-SF 5 Shri a1 " 4-5 G di -
CAK-5F 10 Shrﬁ _ 3 * 5 S::;l::: e 135
Va,W CAN-SF 3-4 Groundfish - 92 " 6-7 Halibut survival 48
VWX ﬁ—:: ?67 gr:?l.\dgilh - 1:: :: 9;10 De¢p trav%iz;% fish 8
- edfis .- Gear trials/live fis 7
SUN 10-11 Jurenile Silver hake 109 " 9 Gear atudies -
X USA 4,10-11 Bottom trawl : .- 67 . " 10 Live fish 5
" 9 Clam tag recovery -
445 X, Ze CAN-SF 3 Groundfish inventory 70 " 4 Seal worm index survey 81
- " 4 Parusites 1
5 YZ USA 4,10-11 Bottom trawl - 326 " [ Pollock 37
z ' CAN-SF 9-10 Larval scallop 130 “ & ECOLOG teat -
USA 7-8 Scallop 315 " 7 Plankton collection 5
Ze CAN-SF 7 Cod/haddock dls:rlbunm 61 " 10 IOP training -
: CAN-N 4,5,6 Hydrography -
6 ABC USA ' Z2-4,9-10 Bottom trawl = . 316
USA 7 Scallop 326. &45 W, X,Ze CAN-SF 7-8 . Juvenile gadids 38
: Xz " 8-¢ Lobeter -
OTHER SURVEYS " 10-11 Of fehore herring 44
© RZe w 3-4 Larval gadid: . 37
1 A GRL [} Heavy metal Lo 26 ': ? Lobster larval 171
" 8,9 Environmental research . 54 ! 10-11 Herring latrvae . 154
ABCD " 6 Hydrogr.,Plankton,shrimp' 171 - -
" 11-12 Hydrography &7 . 5 X,Ze U'SA 7 Fiah eggs,larvae,temp. 155
ABCDEF ™ 7,8 Ateal .surveys, Uhllu - Y, Ze,2w " 6,7 Pish eggs,larvae,temp. 155
B " 10 Scallop L 29 Ze c.l\'N—SF [ Larval Eish LT}
BDE " 10,11 Cod inshore 126 8 S?alinpa . 150
BDP " 6,7 Young cod 223 z UsSa 2,5 Fishing power 55
b " 1 Greenland halibut 28 " 9,11 Fishing power 172
" 2 Hydrography 3 K
o 3 Scallop 130 6 YZA USA 5,6 Fish eggh, larvae, temp. 155
.DE " 10 Young fish, hydrogrnphy .19 YZABC " 3,4 Fish egge, larvae, temp. 155
DEF " k} Hydrography 24 - " 5,6 Fish egga, larvae, temp.,
E " 3 Heavy metal 21 salinity, chlorophyll 134
. " 8,9 Fish eggs, larvas, temp.,
1,2, EFJEL  CAN-N 9,10 Salmon-tagging - salinity, chlorophyll 134
" 9,10 ¥ish eggs),larvae,temp. 155
2 CH SUN 9 Acousticimyctophidae ] ZABC " 1,2 Fish egge, tarvae, temp.,
J CAN-N 7,8 Cod mampling . - salinity, chlerophyll 134
" 11,12 Fish eggs, larvae, temp.,
243 JH SUN 11 Acousticicapelin 9 N walinicy, chlorophyll 134
X . CAN-N 10 Capelin (acoustic)} . - . 4 Figh eggs,larvae,temp. 155
JYL CAN-N 8 Oceancgraphy - 7,8 Fish eggs,larvae,temp. . 155
3 'Y CAN-N 10,11 . Hydrography . - [3 A USA 1-12 £nvironmental qL.ml.ity (im::
[ 10,11 Pelagic (acoustic) - bydrologic, sediment henthic
K " 5,6 Capelin (acoustic) - and trawl catch analyses) 996
" 6 Cod (acoustic) . -
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2) covering 10 countries {or components).
be found in this list or the one for 1987 survey activity, and that this informatiocn should

with an inventory of surveys planned for 1988 and early 1989
STACREC also noted that Canada (Gulf) was

{Table
not to

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 NAFC Area in 1988 and early 1989,
Country Area Type of survey Dates Country Area Type of survey Dates
STRATIFIED-RANDOM SURVEYS ~ 1988 CAN-Q 4B Herring hydroacoustics Oct, Jul
4RS Shrimp larvae and ichthyoplankton May l6-26
CAR=H 2GH Groundfish Aug 16-Sep 09 48 Crab tagging May 29-Jun 16
20T Shrimp Jul 06-26 Crad behaviour (photography) Sep 03-15
243K Groundfish Oct 25-Dec 03 Shriop hydroacoustic Sep
i) Groundfish Kov 03-28 Protogongaulax t. Aug
3LNO Groundfigh Apr 05-May 25 4T Mackerel larvae Jun 18-Jul Q7
Juvenile flatfisgh Sep 05-28 Mackerel mortality Aug-~Sep
3Ps Scallop Apr 2B-May 10 Gear trial (video,acoustic) May
Scallop Aug 0409
CAN-SF  4v Rexring acoustics Jan 07-27
CAN-Q 3Pn+4RST Groundfish Jan 11-29 4¥n Herring acoustics Jan 1989
Groundfish Jul 26-Aug 19 4 Haddock tagging May 03-13
4RST Shrimp Aug AV I0F training Feb 01-12
Gear ctrials Feb 10
CAR-SF 4VsW Groundf ish abundance Mar 22-30 - Mesopelagic fauna slope Coastal Feb 15-26
Shrimp May 02-13 Square/diamond mesh Apr 18-29
Shrimp Sep 19-30 Square/diamond May 25-Jun 03
. Cod Mar 13-23 Meaopelagic Jun 06-17
VWX Scallop May 16-27 Square/diamond Aug 16-26
Groundfish Jul 04-28 Mesopelagic Oct §7-28
Redfish Oct 93-13 Mesopelagic Nov 28-Dec 09
5Ze Groundfish survey Feb 29-Mar 14 ICP training Feb 02-08
Scallops Jul 26-pug i2 4W Live fish Jun 21-30
5z Groundfish Feb 21-Mar 06 4WX Acoustics Mar 21-31
4x Acoustic trawl groundfish Mar 14-24
E/DEU E.Greenl, Groundfish, mainly cod Sep 05-0ct 12 Plackten collectien Apr 06-08
1R-F Groundfish, mainly ced Qct 15-Dec 02 4VWE4+52  Pellock May 30=Jun L0
4X+5Ze Live fish Apr 05-15
B/FRA 3Ps Groundfish survey Feb-Mar Larval herring Oct Z4-Kov 10
5Ze Juvenile gadids Jun 13-30
GRL O+1ABCD  Shrimp trawl survey Jul-Aug Lobster trawling Jul 11-22
Lobster/trawl Sep 06-16
JPN E.Greenl. Pelagic, groundfish Jun-Jul Herring Oct 26-Nov 09
SA 1 Groundfish Sep—0ct 5z Ichthyeplankeon Jul 04-22
- Ichthyoplankton Aug 22-Sep 02
E/ESP 3M Bottom trawl Jul Ol-Aug 05 Flackton dcr 02-09
Plankton Oct 11-24
SUN 0B Trawl: G. halibur, grenadier Sep lé~Nov 15 --—
2GRJ Trawl: G. halibut, grenadier Sep 16-Nov 15 GRL E.Greenl. Whales aerial surveys Jul-Aug
IFKLMNO Trawi and acoustic:groundfish Mar 14-Jul 03 Capelin acoustic Sep
4VWE Juvenile Silver hake Oct-Nov 1A Greenland halibut Aug
- Heavy metal Aug—Sep
USA 4% Bottom trawl Apr 04=29 1ABCD Yoeung shrimp survey i Sep
Bottom frawl Jct 17=Hov 1% 1ABCDEF  Hydrografi, plankton Jun-Jul
k3 ¢4 Bottom trawl Har 21=-Apr 15 Hydrography Oct-Nov
Bottom trawl Oct 03-Hov 11 Whales aerial surveys Jul=Aug
" 5+6 Scallops Jul 06-Aug 12 1BCD scallop Sep
6 Botcom trawl Mar 03-apr 01 LBD Scallop May=Jun
Bottom trawl Sep 12-Cet 14 1BDF Young cod Jun=Jul
- 1CDE Whale photo I.D. aurvey Jul=Aug
LCDEF Cod survey Oct-Nov
OTHER SURVEYS - 1988 _ s hvdronranny o
CAN-N  1-3 Salmon Sep 30-0ct 21 Hydroarashy o
23 Cod sampling Jul 20-Aug 16 :gd:z:::::hi D:E
243K (é:d (?cnustlc) . Jun 01-1% 1DEF Young fish survey Aug-Sep
pelin (acoustic) Qct 04-23 IE Meavy merai Tun
21+3KLPs Hydrography May 0Z=Hov 04 .
214543, Ozeanugraphy Jul 11-Aug 02 1F Greenland halibut Jan~Feb
KL Herring Sep 23-Nov 25 Heavy metal Jul-Aug
Herring Gct l8-fov 25 R N
- _ SUN 2+3K Acougticimyctophidae Sep 06-15
gf"h (é:p:lm :‘y :;_Jun ;g 2J43K Acousticicapelin Oct 28-Nov 15
A . Pr Hay K Trawl :grenadier Aug 28-Sep 06
E:PE]':I’ taggmg :'Y 32'%3 JLKNO Acoustie:capelin May 24-Jun 05
Cae:llli:r?:czun:ic) M:" 13:33 Capelin larvae, temperature Nev 20-Dec 10
Crgb Ju: o117 k)] Eges, larvae, temperature,
Cod tagging Jun 20-Jul 15 o o bake, hd Ly, AT 1
Oceanography Jul 29-Aug 05 Liver hake, hydrography,
plankton Jun=Aug
Crab Aug 08-24 - —
gg:lgag in ‘;:8 3;:?;9 02 ysa 5z F?shing power Sep~Oct
Oceanugfl : Sep 2329 SHGABC F{sh eggs, larvae, temperature MaT=ApT
Crab PRy Oc‘:, 03-14 Flsl‘ll eggs, larvae, temperature Sep=Oct
Gear trials Oct 24-Now 07 6A Environmental quality Jan-Dec
3LPa Herxring Jan 09-Feb 24
Herring Jan 09~Feb 24 SURVEYS FLAKNNED FOR EARLY 1989
3HO Capelin {acoustic) Jun 21-Jul 04 E
30P Squid May 25-Jun 03 CAN-N 2J+3K Groundfish Feb
ap Redfish (accustic) Jul 28-Aug 14 ILNO Redfish Jan
IPs Cod tagging Aug 22-Sep 20 3Fa Groundf ish Feb
4R Crak Apr 1B-2%
AV Squid Feb 22-Mar 14 E/ESP 34 Bottom trawl Jul~Aug
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c) 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. 26 and 2H in 1987 (SCR Doc. 87/23).
This information should be presented to STACREC when ready.

d) Coordination of surveys in 1988 and 1989 {(if required)

There were no proposals to discuss under this item.

e) Survey design procedures (Working Group Report)

The recent activities of this working group was tabled by the convener, aleng 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 cnwards,
will be started by the convener and presented to the working group for review at this
September 1988 Annual Meeting, if possible.

Request of the Fisheries Commission Concerning an Annual Scientifie Program in the Regulatory Area

a) Review of the sclentific knowledge on the status of the fish stocks

STACREC noted that the Regulatory Area extends over NAFQ Statistical Divisions 3LMNO and
compiled a list of fish stocks involved. Among these stocks, those in 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 Ls summarized in Table 3,

Table 3. Summary of scientific information on stocks coccurring in the Regulatory Area.

Statistical Intormation on Biclogical Sampling of:  |R/V abundance survays for: Biological Studies
Directed
Nominal Discarded Fishing . Stock Other
Calch Caich Efort Caiches Discards Stock Aecruits D
Cod 3L
(2J+3KL)
Cod 3M
Cod 3NO
Redlish 3M NA
Not
Redlish 3LN applicable
Redlish 30
ta
A. plaice 3M No da
A. plaice ILNO

Yeltowtail 3LNO Deliciencies

in data

Witeh 3L
(2J+3KL)

Witch 3NO

Data
safisfactory

*G. halibut 3L
(2+3KL)

R. Gren. 2+3

Capeiin 3LNO

Squid 3+4

* No relevant catches in the Regulatory Area.

b) Available scientific information

i) Data available and shortcomings

STACREC anatysed the level of scientific information and examined the statistical
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databases tor stocks in the Regulatory Area, SCR Doc. 88/19 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 summary of the deficiencies in the databases.

STACREC noted that an important issue with regards to data 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 NAFO area.

ii) Collecting method used

STACREC noted that there are essentially 3 methods which could be employed to callect
new data: research vessel surveys, sampling of catches at sea on board commercial
vessels and sampling of landings. A summary of the level of these sampling methods can
be seen in Table 3 of S5CS 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
countries, 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.
3LNO was reviewed by the committee. It was noted that only Canada and the USSR had

conducted surveys extending in to the Regulatory 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. [t was felt that
additional efforts must be directed towards improving sampling coverage and intensity,
towards resolving deficiencies in the data bases, and towards improving 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 ebjectives, such as the Flemish Cap FProject.
Nevertheless, it was agreed that such studies, other than those presently in progress, refer
to species without present commercial interest.

All 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
complete. Steps should be taken to improve these programs so that existing deficiencies in
the databases (Table 3) can be resolved,

Recommendations for the first Annual Scientific Program 1989

The mest valuable scientific informztion that could be collected at this moment is that
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 wvaluable information
for many stocks, providing most of the biological data available for these stocks. STACREC
therefore recommends that existing surveys be continued, and that any new research efforts be
addressed towards completing seientific objectives currently in place.

Other Matters

Review of Scientific Observer Program

STACREC noted that the number of observer days in the Regulatory Area declined steadily from
145 in 1983 to 25 in 1987. Based on the assumption that the Fisheries Commission's request
for an Annual Scientific Program in the Regulatory Area implies cocrdination of sampling at
sea, STACREC felt that the NAFO Scientific Observer Scheme may become superfluous. STACREC
therefore recommends éhat the usefullness of the NAFO Scientific Observer Scheme be
reevaluated.
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b) List of fishing vessels for 1986 (progress work)

NAFO SCS Doc. 88/il 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 proceed with the final listing of fishing vessels for 1986. STACREC noted that this
delay was due to a communications problem between thé Secretariat, 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.

c) Tagging activities for 1987

A review of tagging information was presented in SCS Doc. 88/7. It was noted that data for
Denmark (Greenland) will be submitted after this meeting’, and that any other putstanding
information.should be made available to the Secretariat. STACREC also pointed out that it
would be useful for the Secretariat to obtain information on salmon tagging reported to ICES
to complete the NAFQ information on this subject.

d) Review of relevant SCR and SCS documents (not considered in items 2 to'5 ébove)

NAFO SCS Doc. 88/1, which contained nominal catches of selected species for 1976-B6, was
considered valuable by STACREC, and the annual production of similar documents was
encouraged.

NAFO SCR Doc. 88/15 presented a technique using spline methodology for 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.

e)  QOther business

The Secretariat pointed out that 'a fishery now exists for Stimpson's surf clam (Spisula
polynyma) in Div. 4VWX and that this species requires a code for the NAFO statistical
database., STACREC recommends that this be done and that FAOQ be notified so appropriate
changes can be made to statistical forms.

There being no other business, the Chairman thanked the rapporteur and the barticipants and

extended special thanks te the NAFQ Secretariat for their assistance in the preparation of
information for this meeting. The meeting was then adjourned.

1

These data were submitted to the Secretariat on 22 June 1988,
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APPENDIX III, REPORT OF STANDING COMMITTEE ON PUBLICATIONS (STACPUB)

Chairman: Sv. Aa. Horsted Rapporteur: R. G. Halliday

The Committee met at NAFO Headquarters in the Bedford Institute of Oceanography, Dartmouth, Nova
Scotia, Canada, on 13 and 21 June 1988. In attendence were Sv. Aa. Horsted {(Chairman), W. R. Bowering
and R. G. Halliday (Canada), 5. Kawahara (Japan), J. Messtorff (EEC), and V. A. Rikhter (USSR}, as
STACPUB members. The Assistant Executive Secretary (T. Amaratunga) also attended and the Executive

Secretary (J. C. E. Cardoso) attended on the morning of 13 June and on 21 June. G. P. Ennis and M, D,
Grosslein attended on 13 June in their capacity as Associate Editors.

1. Review of STACPUB Membership

W. R. Bowering was welcomed to the Committee replacing M. G. Larraneta who had resigned.

2. Reviewy 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 Volume 8 will be ready for publication in late
summér or autumn 1988.

b) NAFQ Scientific Council Studies

Number 12 containing 8 papers and 3 notices (92 pages) was published in March 1988. Two
papers are currently under review for Studies Ne. 13.

c) NAFQ Statistical Bulletin

Volume 35 for 1985 (321 pages) was published in December 1987.

d) NAFO Scientific Council Reports

The volume (138 pages) containing reports of 1987 meetings of the Scientific Council in
January, June and September, was distributed in December 1987.

e) List of Fishing Vessels

Late submission of data for 2 countries has delayed publication of the 1986 list of fishing
vessels. (see also Item 6(b) of STACREC report, Appendix II.)

f) Index and List of Titles -

The provisional index and lists of titles of 98 research decuments (SCR Doc. series) and 27
sumpmary documents (SCS Doc. series), which were presented at the Scientific Council Meetings
during 1987 were compiled and presented in SCS Doc. 88/9 (24 pages).

Editorial Matters Regarding Scientific Publications

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 singie issue published in
the latter half of the year.

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.
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The three Associate Editors present identified a number of issues and problems
associated with the functioning of the Beard. 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 laboratory before
submission. It was agreed that the Technical Editor will screen papers received for the
Journal and return to the authors for further revision those which de not meet basic
requirements. It 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 NAFO
Journal were required. None of the editors present felt that they could take on any
additional 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,
particularly now that a new Technical Editor was in place. It was agreed that the
respective duties of the Technical and Associate editors would be as described in Anmex
I.

The Committee expressed the hope that Dr, Eunnis 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
requested to bring f[orward names of potential candidates at that time. The desirability
of finding an editor in Europe, if at all possible, was expressed.

Promotion and Distribution of Scientific Publications

a) Publicity and response regarding the Journal

Journal subscriptions have not increased in the last four years indicating that recent
advertising efforts have not been successful. The meeting was informed rhat 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 NAFO Journal if
it appears to be in the best interests of the Council.

b} Invitational papers for the Journal

The past chairman had been unable to make progress on this matter. The present Chairman
undertook, with the assistance of the Assistant Executive Secretary, to pursue earlier
proposals.

¢}  Scope of the Journal

Associate Editors expressed concern that, particularly if additional editors are appointed,
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
restraints than most commercial journals and can offer to accommodate longer papers than do
other publications. Thus, the length of papers need not, in itself, be a criterion for
rejection.

The distinction between the Council's Studies and the Journal 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 (Sc¢i. Coun. Rep., 1985, page 121).
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 maintaining editorial consistency need to be explored.
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The question was raised whether inclusion of "notes” in the Journal would encourage more
numerous contributions. It was agreed that the present scope of the Journal did not
exclude notes. Brief communications have tended to find their way into Studies,
however, and the criteria for distinguishing between notes suitable for each series need
to be developed. It 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 journmal with a
broadened scope. It was agreed to explore these issues in depth at a subsequent
meeting,

d) Production costs and revenues for Scientific Council publications

Production costs and revenues for the varicus 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

Of the 26 papers nominated from 1987 meetings, 62% have been received to date. This is
close to the long-term average and an improvement over the 1985 and 1986 situation, when only
about 50% were received.

b} Review of contributions to 1988 meetings

Documents which were presented to this meeting, including SCR Doc. 87/98, were reviewed and
the Committee requested the Assistant Executive Secretary to invite the authors of the
following documents to submit these as papers for possible publication in one of the NAFO
Scientific Council series: SCR Doc. B7/98 and SCR Doc. 88/15, 17, 21, 33, 36, 44, 53, 60, 65,
and 66,

When the invitation to authors is made, the Assistant Executive Secretary was réquested not
only to convey the submisgsion 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 not possible to publish papers unless
there is a ¢lear and unambiguous presentation of results, and this is the authors’
responsibility.

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
representatives 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 view 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
present themselves within annual budgets.

Other Matters

The Chairman thanked the Executive Secretary, the Assistant Executive Secretary and the Associate
Editors who were in attendance for.their contributions to the meeting.
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ANNEX I. 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.
Responsibilities 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 meeting submission standards are to be returned to
the author with suggestions for improvements which might make the.paper suitable for
consideration either for the Journal or anmother outlet,

- Distribution of papers to Associate Editors with due consideration of edltor s field of
expertise and editerial workload.

- Maintenance of records on the progress of editorial review and cooperatlon with Associate
Editors to ensure its expeditious completion.

- Technical editing of papers accepted for Journal publication by Associate Editors. This
includes correction of spelling or punctuation, standardization of symbols and abbreviations,
cross~checking of table and figure references, checking that literature citations are
properly referenced in the text, that such citations are complete and journal abbreviations
are standardized, improving presentation of tables and figures, and other items of this
nature. Any issues of a scientific nature 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’
publication, but at least two expert views will normally 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 for 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
suitable for the Studies series.
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APPENDIX IV. RULES OF PROCEDURE

Formilation 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
GCeneral Council but were not presented to the Scientiﬁic 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. 86/28 (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
representing 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
corresponding official address.

2,6 The result of a vote taken by mail or by other means of teledocumentation shall be
ascertained 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 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 period established under
2.6, that Contracting Party would be recorded as having abstained and it shall be
considered 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
particular 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 eansure 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 Ceontracting Party in the quorum for the purpose of the relevant vote by
mail or other means of teledocumentation.
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APPENDIX V. AGENDA FOR SCIENTIFIC COUNCIL MEETING - JUNE 1988

Opening {Chairman: J. §. Beckett)

1.
2.
3.
4

Appointment of rapporteur

Adoption of agenda

Plan of work

Report on proxy votes (Executive Secretary)

Fishery Science (STACFIS Chairman: A. Maucorps)

1.
2,

3.

General review of catches and fishing activity in 1987

Review of relevant recommendations from 1987 meetings (see Appendix III)

Stock assessments

a) Stocks within or partly within the Regulatory Area, as requested by the
Fisheries Commission with the concurrence of the Coastal State {see Annex 1):

- Cod (Div. 3N0Q; Div. 3M)

- Redfish (Div. 3LN: Div. 3M)

- American plaice (Div, 3LNO; Div. 3M)

- Witch flounder (Div. 3NOQ)

- Yellowtail flounder (Div. 3LNQ)

- Capelin (Div. 3NQ)

- Squid (Subareas 3 and 4)

[Note also Item 3 of Annex 1 concerning cod in Div. 2J+3KL and
Item 4 of Annex | concerning American plaice in Div. 3LNO)

b) Stocks within the 200-mile fishery zone in Subareas 2, 3 and 4, as requested by
Canada (Annex 2):
- Cod (Div. 3Ps) (alsc see Annexes 4 and 5)
- Greenland halibut (Subarea 2 and Div. 3KL)
~ Roundnose grenadier (Subareas 2 and 3)
- Silver hake (Div, 4VWX)
- Capelin (Div. 3L)

ey Stocks within the 200-mile fishery zone in Subarea 1 and at East Greenland, as
requested by Demmark on behalf of Greenland (Annex 3):

Atlantic cod (Subarea 1)

Redfish (Subarea 1) (if possible, by species)

Wolffish {Subarea 1) (if possible, for spotted and striped)
- Northern shrimp (Subarea 1 north, north of 71°N)

Northern shrimp {East Greenland)

Qther 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)

a) Marine Environmental Data Service report for 1987

b) Review of envirommental studies in 1987

c) Overview of environmental conditions in 1987

d) Update of remote-sensing activities

e) Marine Environmental Ecosystems Subcommittee of CAFSAC (report)

£) Envirommentally-related aspects of Special Session in September 1988
g) Revision of List of NAFO Standard QOceanographic Sections and Stations
h) Other matters ’

Ageing techniques and validation studies

a) Reports on the otolith exchanges on §ilver hake and American plaice (Div. 3LNO) .
b) Status of ageing studies of wolffish



AN

- 102 -

6. Gear and selectivity studies
a) Results of selectivity experiment (if any) on shrimp in Davis Strait
b)  Trawl escapement and selectivity problems (NAFG Sci. Coun. Rep., 1986, p. 110)
¢)  Other relevant studies
7. Review of research documents not considered in items (1) to (6) above
8. Other matters
a) Proposal for a workshop on ageing shrimp (Circular Letter 88/08)
b)  Progress report om contributions for the Special Session in September 1988 (J.
€. Rice, Convener)
c)  Preparation for Special Session in September 1989 on "Changes in Biomass
© Production and Species Composition of the Fish Populations in the Morthwest
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) Follow up on the Flemish Cap project
k)  Other business
III. Research Coordination (STACREC Chairman: A. Vazquez)
1. Adoption of Agenda
2. TFighery statistics
a) Progress report on Secretariat activities in 1987/88
i) Acquisition of STATLANT 21A and 21B reports for recent years
11) Publication of statistical information
iii) Updating of fishery statistics database
b} Review of reporting requirements
i) Forms and deadlines for submission of STATLANT 2iA and 21B statistics
¢)  Fourteenth Session of CWP, February 1990, and inter—agency meeting before ICES
Statutory Meeting, October 1988.
3. Biological sampling
a) Progress report on activities in 1987/88
b) Forms and deadlines for submission of data
4, Biological surveys
a) Review of survey activity in 1987
b}  Survey plans for 1988 and early 1989
c) Review of stratification schemes
d) Coordination of surveys in 1988 and 1989 (if requlred)
e) Survey design procedures (Working Group report — W. Brodie)
5. Request of the Fisheries Commission concerning an Annual Scientific Program in the
Regulatory Area.
a) Re%iew of the scientific knowledge on the status of the fish stocks
b) Available scientific information
i) Data available and shortcoming
ii) Collecting methods used
iii) Review of means available for collecting data
c) Requirements for additional scientific information
d) Recommendations for the first Annual Scientific Program (1989)
6. Other Matters

a) Review of scientific observer program
b} List of fishing vessels for 1986 (progress work)
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c} Tagging activities reported for 1987
d) Review of relevant SCR and SCS documents (not considered in Items 1 to 3 above)
e) Other business
Publications (STACPUB Chairman: Sv. Aa. Horsted)
1. Review of STACPUB Membership
2. Review of scientific publications since June 1987

3. Editorial matters regarding scientific publications

a) Editorial board activities
b) Interim and future editorial arrangements

1)} position of editor
ii) review of editorial board

4. Promotion and distribution of scientific publications
a) Publicity and response regarding the journal (brochure and adﬁertising)
b} Invitationmal papers for the journal

¢} Scope of the journal -
d) Production costs and revenues for Scientific Council publications

5. Papers for possible publication

a)} Review of proposals for 1987 meetings
b) Review of contributions to 1988 meetings

6. Microfiche projects

a) Review of requests for microfiche of ICNAF documents
b)  Question of microfiching NAFQ research documents

7. Other matters

Rules of Procedure

1. Formulation of Rules common to the three main bodies of NAFQ
Collaboration with other Organizations

1. Reconsideration of establishment of joint ICES/NAFO working group on seals

2. 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 B(a), 8(b), B{c) and 8(d}]
Future Scientific Council meetings, 1988 and 1989

Other Matters

Adjournment
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ANNEX 1. FISHERIES COMMISSION REQUEST FOR SCIENTIFIC ADVICE ON MANAGEMENT

IN 1989 OF CERTAIN STOCKS IN SUBAREAS 3 AND 4

1. The Fisheries Commission with the concurrence of the Coastal State requests that the Scientific
Council, at a meeting in advance of the 1988 Annual Meeting, provide advice on the scientific
basis for the management of the following fish and invertcbrate stocks or groups of stocks in
1989:

Cod (Div. 3NO; Div. 3M)

Redfish (Div., 3LN; Div. 3M)

American plaice (Div. 3ILNG; Div. 3M)
Witch flounder {Div. 3NO)

Yellowtail flounder (Div. 3LNO)
Capelin (Div. 3HO)

Squid (Subareas 3 and 4)

2. The Commission 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) For those stocks subject to analytical dynamic-poo) type assessments, the status of the
stock should be reviewed and management cptions evaluated in terms of their implications for
fishable stock size in both the shert 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, Fiess and Fpax in 1989 and
subsequent years should be evaluated. The present stock size and spawning stock size should
be described in relation to those observed historically and those expected in the longer term
under this range of options. 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 1989 and the long term. Valuas of F corresponding
to the reference points should be given and their accuracy assessed.

b} For those stocks subject to general production-type assessments, the time series 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 generzl
reference points should be the level of fishing effort or fishing mortality (F) which is
caleulated to be required to take the MSY catch in the long term and two-thirds of that
effort level.

c} For those resources of which only general biological and/or catch data are available, no
standard criteria on which to base advice can be established. The evidence of stock status
should, however, be weighed against a strategy of optimum yield management and maintenance of
stock biomass at levels of about two-thirds of the virgin stock.

d) Spawning stock biomass levels that might be considered necessary for maintenance of sustained
recruitment should be recommended for each stock.

e) Presentation of the result should include the following:
i) for stock for which analytical dynamic-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_ 1 to Fyax-

- a graph showing spawning stock biomasses at 1.1.1990 corresponding to each catch
option.

- 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 effort.

In all cases the three reference points, actual f, Fpax and Fa,1 should be shown.
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The Ffisheries Conmission with the concurrence of the coastal state requests that the Scientific
Council continue to provide informaticn, if available, on the stock separation in Div. 2J+3KL and

the proportion of the biomass of the cod stock in Div. 3L in the Regulatory Area.

With respect to American plaice in Divisions 3LNO, 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
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 ADVICE ON MANAGEMENT -IN 1989

OF CERTAIN STOCKS IN SUBAREAS O TQ &4

Canada requests that the Scientific Council, at its meeting in advance of the 1988 Aanual 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, LW and 4X)

Capelin (Div. 3L)

It is also suggested that, subject to the concurrence of Denmark {Greenland), the Scientific
Council, prior to the 1988 Annual Meeting of NAFQ, 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 Council to comsider the following options in assessing and pro-
jecting future stock levels for those stocks listed above:

a) For those stocks subject to analytical dynamic-pool type assessments, the status of the stock
should be reviewed and 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 point, the implications of continuing to fish at Foo1 in 1389 oand sub-
sequent years should 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 short 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 1989 and the long term.

b} For those stocks subject to general production-type assessments, the status of the stock
should be reviewed and management options evaluated in the way described above to the extent

possible. In this case, the general reference point should be the level of fishing effort
(F} which is two-thirds that calculated to be required to take the MSY catch in the long
term.

c) For those resources on which only general biological and/or catch data are available, no
standard criteria on which to base advice can be established, The evidence on stock status
should, however, be weighed against a strategy of optimum 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
QOttawa, Canada
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ANNEX 3. DENMARK (GREENLAND) REQUEST FOR SCIENTIFIC ADVICE GN

MANAGEMENT OF CERTAIN STOCKS IN 1989

Denmark, on behaif of Greenland, requests the Scientific Cauncil of NAFD at its June 1988 Meeting
to provide advice on-the status of the stocks and on the bialogical 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

it} Redfish (by species, if possible)

iil) Wolffish (by species (A. minor and A. lupus), if possible)

iv} Any other stock (of commercial interest) of invertebrates and finfish in Subarea !
for which data allow a status report

b) Stocks overlapping Subareas 0 and 1 (subject to the concurrence of Canada)
i) Greenland hal ibut

ii) Roundnose grepadier
iii} Northern shrimp (Pandalus borealis)

In the analyses on which management advice will be based, the following should be includeéd:

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 options: '

i) F=1(0.1) from 1989 onward
ii) F = Fimax) from 1989 onward
iif) 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 I, 1§ and Il]l, respectively.

The above mentioned analyses should be based upon a catch in 1988 equal to the set TAC of
49,000 tons. Special attention should be paid to the sizes of the 1984 and 1985 year-
classes. The size aof these year-classes should be gquantified, if necessary by upper and
lower 1imits, and their expected spatial distribution in 1988, 1989 and 1990 described.
Likewise, the expected length distribution of the fishable stock in 1988, 1989 and 1990
should be described, especially 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 1) on the Jlocal 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 71°N omr 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 alsc be provided in cooperation with ICES. The advice should also concern the recent
Greenland management policy at East Greenland with regard to the setting of separate quotas for
areas outside the main fishing area. The possible effect on conservation of shrimp as a
consequence of the ice coverage of the water should be evaluated.

The Scientific Council should feel free to report on such other invertebrates and finfish stocks

in Subarea 1 and on such other scientifically-based management options for the above mentioned
Subarea 1 stocks as its feels applicable,

Greenland Home Rule Authorities
Nuuk, Greenland




107 -

ANNEX 4

DE : C.C.E. BRUXELLES - PEC48 =~ DG 14
R 3 DRT - NOVAR SCOTIAR
REF: 14:26 5—95-B8 QAP155506 — Q@P1S6749

TELEX 1.0 S67Ze - rIVVAZ L. 12@ B/ZO9AR

P19-31475 NORTHWEST ATLANTIC FISHERIES ORGARNISATION
NOVE SCOTIR, CANADA

ATTH, CRPT. J.C. ESTEVES CARDOSD, EXECUTIVE SECRETARY

HSUBJECT 1 PROVISICGNAL AGENDA DF NAFO FCI{-.N"/‘LF_IC CUOUNCIL,
MEETINS OF 8-23 JUNE 1988
- REQUEST FOR SCIENTIFIC ADVICE ON COD DIVISION =ng
AEFERENCE : NARFD CIRCULAR LETTER 88/21 DATED 8 APRIL 1988
. AFPENDIX I, SECTION IE, POINT 3F . .

THE COMMUNITY WIEHES TO REFER TQ THE PRCVISICONAL AGENDA OF. THE
ECIENTIFIC COUNCIL CIRCIKATED TO CONTRACTING PARTIES AS

APPENDIX I TQ NAFD CIRCULAR LETTER B8B/Z1 OF 8 APRIL 1988 RECEIVED
18 FPRIL AND IN PARTICULAR TD THE REQUEST FOR SCLEMTIFIC ADVICE
DN THE COD ZPS STOCK EY.R COASTAL STATE (CANADA) INCLUDED IM
ARMER 2 TO THAT APPENDI x.

RRTICLE VII OF THE CONVENTION FORESEES THAT.

THE SCIENTIFIC COUNCIL SHALL, AT THE REQUEST OF A COASTAL.
STATE, CONSIDER AND REPDRT ON ANY GUESTION PERTRAINING TO THE
SCIENTIFIC SIS FOR THE MANARGEMENT AMND CONSERVATION OF
FI1SHERY RESCURCES IN WATERS UNDER THE FISHERIES JURISDICTION
CF THAT CORASTAL STATE WITHIN THE CONVENTICGN AREA.

THE COMMUNITY, HOWEVER, WOULD DRAW THE ATTENTION OF CONTRACTING
PRATIZS TO THE FACT THAT THE COD 3PS STOCK IS A JOINT OR SHRRED
STUCK WHICH OCCURS IN THE WATERS OF TWC COASTAL STATES, NAMELY
CRWMADA AND FRANCE. -

SINCE .THE CANRDIAN AREA DF FISHERIES JURISDICTION IN WHICH THIS
STCCK OCCURS HAS NOT BEEM DEFINED THE SCIENTIFIC COUMCIL
CONSEGUENTLY WOULD BE UNABLE TO GIVE SCIENTIFIC ADVICE ON THE
CTGCR RESTRICTED TO THAT AREA AS REGJIRED BY ARTICLE WVIT.

THE COMMUNITY :HEREFDRE REGQUESTS THE DELETIDN OF AGENDA ITEM COD
3PS FROM SECTION I POINT 3B OF THE PROVISIONAL AGENDA OF THE
SCIENTIFIC COUNCIL FOR ITS MEETING OF B-23 JUNE NEXT.

THE COMMUNITY TAKES THIS OPPORTUNITY TO REITERATE ITS VIEW THAT
THE LIMITING OF A REQUEST FOR SCIENTIFIC ADVICE FROM THE
SCIENTIFIC COUNCIL TO A SINGLE OPTION, F@.1, COES NOT CONSTITUTE
AN ADEQUATE SCIENTIFIC BASIS FOR THE MQNHBEMENT AND CONSERVATION
OF FISHERY RESOURCES. ' .

IT IS REQUESTED THAT THIS COMMUNICATION BE TRANSMITTED TO ALL
CONTRACTING PARTIES AND TO THE® CHQIRMQN aF THE “CILNTIFIH CDLNCIL
AND STRCFIS.

£. GALLAGHER .

DIRECTOR GENERQL .-

CCOmELIR

NNNN B e ia
. - C W
NAFT DRV

21877 COMEU B
FOR LATES™ NEWS
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ANNEX 5

I Fisharies Péches
and Cceans &t Océans

Depuly Minister  Soug-minisire

e = 71988

J.C, Eateves Cardoso (Capt.)

Executive Secretary )

Northwest Atlantic Fisheries QOrganizaticn
P.0, Box 618 :

Dartmouth, Nova Scotia

B2Y 3Y9

Dear Sir: ’

Re: Provisional Agenda of NAFO Bcientific Couneil
Meeting of June B=23, 1988 = Canada's Request
for Sclientific Advice on Cod Division 3Ps

I refer to NAFO Circular Letter GF/8-107 of May
6, 1988 in which the European Community requests the
delaetion of Agenda Item "Cod in Divisilon 3PS" from Section
11 point 3(b) of the Provisional Agenda of the Scientific
‘Council for its meeting of June 6-23, 1988,

Canada, pursuant to Article VII of the NAFO
Convention, has regquested advice from the Scientific
Ceuncil for NAPO Division 3Ps. Under Article VII it is

mandatory for the Scientific Council to provide advice in
rasponse to the_request of a coastal state with respect to
fighery reecurces in waters under the jurisdiction of that
state, It is not of course open to the S8cilentific Council™’
to raise questicns concarning the legitimacy, or otherwise,
¢? the axtent of the jurisdiction claimed by a NAFO

member . Tha non prejudice provigion of Article I,
paragraph 5 of the NAFO Convention la relevant to this

peint.

. There i 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 coagtal state which is a member of NAFQO. A3 you know,
thare have been aoccasions when advice was sought under
undar Article VII, and because the stock in gquesticn
extended to the juriadiction of another NAFO member as
wall, the "second" NAFO member wag asked by the "firat"
NAFO membaer to join into the request. This was done to
allow the area undar the "second" NAFC member's
jurisdiction tc 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 terma of the Convention.
Further, 1f, for any reason, a "second” NAFO member
daclined guch an invitation, tha "firat" NAFO member would
remain entitled to receive the advice it requested on the
resources within its own jurisdiction. Putting the point
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in other terma, this is ocno of the benefits it pays for
through its annual financial contribution to the
organization.

A8 an additional element, I would note that, as a
result of a European Council Decision of 30 June 1986 on
the association of the ovaraeas countries and territories
with the European Economic Community (B6/283/EEC), the
European Community no longer has legal status as a coastal
state with respact to Division 3Pa. It would appear,
therefore, that the Community, as & member of NAFO, has no
legal standing on the subject different from any other NAFQ
member. Any NAPO member is free, of course, to pecint out,
in reepconse to an Article VII requeet, any conflicting
jurisdictional claim of which it may be aware, but any such
notices would not affect the responaibilities of the
Scientific Council under Article VII.

It must be noted that the Community's position,
1: given effact, would result in the inability of the
Scientific Council to providse advice on a fish stock in a
NAFQ Division, creating a significant and incurable gap in
the provision of sclentific advice for the NAFO Convention
Area. This would plainly be contrary to the terms and
intentiona of tha Convention.

My conclusion is that there is no legal basis in
the NAFO Convention for the Eurcpean Community's positieon
that 3IPs 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
Sciantific Council's reaponaibilities undar Article VII of
the Convention be carried out. I would add that this is
simply a raquest for scientific information and there i{s no
lagal prejudice involved to the position of any country in
the provision of this sclentific advice.

1 would be grateful if coplea of this letter
could be distributed to all Contracting Parties and to the
Chairmen of the Scientific Council and STACFIS.

Youra sincerely,

kh-_____ﬂ
_;-—-——’_'-—"-

Peter Meyboom
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NOT TG BE CITED WITHOUT PRIQR
REFERENCE TO THE SECRETARIAT

Northwest Atlantic Fisheries Organization

Serial No. N1523 NAFO_SCS Doc. 88/20
{Corrigendum)

SCIENTIFIC COUNCIL MEETING - JUNE 1988

Provisional Report of Scientific Council, June 1988 Meeting

The following corrigendum and modifications were forwarded to the NAFO Secretariat after
dlscussion on the text of the provisional report (NAFO SCS Doc. B88/20) at the September 1988 Annual
Meeting of the Scientific Council:

PLEASE NOTE: An initial document described as the corrigendum and circulated at the September 1988
Meeting was revised to prepare this document.

Page 6, line 6: should read arguments not agruments.

Page 6, last line in introductory section: should read '"Committee..... Council..... "
Page 6, Sectlon |.1 {line 4): should read "catch decreased (4.5%)..... H
Page 7, line 3: should read '...Subarea & (781,000 to ..... "

Page 7 to 10, Section |.2: Replace text under the section titled Assessment of Finfish and Invertebrate
Stocks with the following text:

2. Assessment of Finfish and Invertebrate Stocks

The Council noted that STACFIS had reviewed the status of certain stocks in Subareas 0 to &4, as
requested by Canada, Demmark (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 ©F Feyrrentr according to the different requests (Table 1). Management advice, based on the
reference [eve¥s, 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 avallable to provide advice on the squid stock. Details of the stock
assessments are given in the Report of STACFIS at Appendix |. General observatlions and comments
by the Scientific Council are as follows:

a) The <cod stock in Subarea 1 has declined greatly from levels seen in the 1960's, but the
recruitment 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 1s
considerad average but that of 1986 to be very low. Management options, ylield-per-recruit
calculations and answers to specific guestions are avallable in Appendix |, Section [1.1.

b) For the cod stock in Div. 3M, the biomass {age 3+) continues to be at a very low 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 vyear-classes of cod older than age 5 are at very low levels and the fishery has been
explofting Iincoming year-classes at too early an age. Continuation of the moratorium on
fishing Is advised.

c) Anmalytical 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
yvield-per-recruit analysis which suggests lower fishing mortalities for the reference levels,
gives a projected catch in 1983 at Fo 1 = 0.15 of 25,000 tons, and Fpax = 0.25 of 40,000

' - tons. The projected catch in 989 at the 1987 level of fishing mortality {Fs7 = 0.2) is
33,000 tons.

d} For the cod stock in Subdiv. 3Ps, the results of the assessments are reported in Appendix |,
Section I|. &4,

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, ltargely confirms the 1987
assessment. In 1986, for example, the 9+ biomass .was thought to have increased during the
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f)

h)

i

k)

m)

n)

..3_

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 to have been
relatively stable around 130,000 tons during the 1980's. If the catch in 1988 1is 28,000 .
tons, which is the new estimate of the catch at Fy_ 1, the projected catch in 1989 is 32,000
tons at Fg 1 (F = 0.26) and 60,000 tons at Fgr = 0.6. F... is not a meaningful option for
this stock because of the very hlgh 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. 3INO. The EEC representative
did not accept this conclusion {see paragraph 1) in this sectiona. The Council reiterates
fts opinion that the stock is unllkely to be able to support the recent high catch levels
without declining in abundance.

For the stock of yellowtail flounder in Div, 3LNO, the Council has expressed concern for the
past . two years over the reports that catches were double 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
recrultment 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
consequences 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'.

* For capelin in Div. 3L, recruitment of the strong 1986 vear-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.

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
b lomass.

For the silver hake stock in Div. UVWX, 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
blomass. 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 Fo,1 level in
1989 would be 235,000 tons.

For squid in Subareas 3 and 4, the Council 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 exfsting advice". The phrasing
used this year [s an accurate statement of current predictive abllities for this stock, but
it should be noted that this is not a recommendation for a zero TAC but a recognition  that
insufficient information is available to assess the impact on the population of any
particular catch level. The species is a by-catch in other fisheries and, in years of high
abundance, may comprise a major part of catches Tn small meshed fisheries such as those
directed at silver hake.

No change in TAC was advised for redfish in Div. - 3M and 3LN, American plaice in Div. 3M,
witch flounder in Div. 3NO (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
sclentific advice has been expressed by the Scientific Council (i.e. redfish in 3M, 3LN, A.
plaice in 3M, witch flounder in 3NO, roundnose greradier 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
consequences of possible catch levels.!'!

Ne firm assessments of the stocks of redfish and wolffish in Subarea 1 were possible due to
the lack of adequate data.

For shrimp, the Sclentific 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
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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

therefore advises that, should It be desired to investigate more vigorously the leve!

catch that can be sustalned, controlling offshore catches at the 1986 level (44,000
might be a safe approach. A higher catch level such as 50,000 tons would demonstrate
rapidly whether a higher yield can be maintained. These experimental approaches

of

tans)

more

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. In 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 to shrimp in Denmark 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 stabillity, the Council advises that the
recent level of catches appears to be a safe level and that maintaining catches at this level

been
it

(10,000 tons) might be adopted as a precautionary measure until the database has
Improved and an assessment performed, In answering a request about exploratory fishing,
is advised that this should only be conducted In areas well separated from grounds exploited
currently.

Page 11, Section I.7: Change to read as follows: !'....which were not directly related to the
stock...." '

Page 12, Section If.3: Chqnge to read as follows:

“.ouedn 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).:

Page 16, line 1: should read "...in 1987, was 5% less..."

Page 16, line 11: should read ''...In other molluscs (20%) and..."

Page 16, Sectlon 1.3(f), line 1: should read “...{6%} from 397,000 tons..,."

Page 16, Section 1.3{g), line 3: Change {103} to (3%)

Pagé'gziriéém 3 (Cod in Dlvisions 3N and 30): insert SCR Doc, 20 to the list of. documents

reviewed,

Page 31, Sectlon V, 2nd last line: The reference to Table 8 changed to read Table 10.

Page 34, Table 9: The heading of the third column showing '"Catch (1989)% shoutd read "Catch
T1989)". .

Page 34, Text below Table 9: delete the last sentence which reads "A comparison of projected
catch.....at the standard reference levels (Table 10).". :

|
Page 81, Annex J.1{a), line 3: Change to read "Some of the latter..." '

Page 81, Annex I.1(f), Fine 2: Change to read ‘'during 1987 was presented..."

Page 85, Annex 2: The text table at the bottom of the page under Item Forecast for 1989 is
deleted. The new Annex 2 is as attached.




‘ , ATTACHMENT

SUMMARY SHEET - COD 3PS

Source of Information: MNAFQ Scientific Council, June 1988

Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 Max Min Mean
Recomm. TAC! 2 30 33 33 33 42 3 3 Y4l 28 33
Effect. TAC T 28 39 33 335 35.85 44.6% 60.65 60.6° 60.6560.6 28 44
Catch 38 39 34 38 37 51 57 57 . 57 27 40
Sp. Stock Biom. 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
Mean F(7_11) 0.55 0.56 0.57 0.47 0.39 0.55 0.6l 0.55 .61 .39 .53

Forsall footnotes see the main report (Recomm. TACs at Fp,1) Weights in 000's tons.
QOver 1977-87 period. Recruitment in millions.

Catches: The increased landings since 1985 are mainly associated with lncreased
effort by the offshore fleet. . . -

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

French and Canadian estimates from extensive aampling in both cases.

Fishing mortality: Attempted calibration of cohort analysis by catch rates (French

and Canadian trawlers data combined) and surveys results (French and Canadian).
Not precisely determined by the methods used.

Recruitment: Estimated from French surveys (ages 2 and 3 combined), with a
significant regression, but indices for the last year-classes generally outaide
the. range of the regression (1975-80 year-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 long-term mean, Long-term
potential mainly dependent upeon the levgl of recruitment which has shown large
fluctuafions over the period considered.

Forecast for 1989:
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