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PREFACE

In accordance with a recommendation of the Standing Committee on Research and
Statistics (STACRES) at the 1974 Annual Meeting that the publication of Redbook,
Parts II and III, be discontinued (this volume, pages 75 and 141), REDBOOK 1974 is
issued in one volume only and contains four sections (A, B, C and D), the first
three of which cover the reports of STACRES. Meetings held at Ottawa, Camada in
October 1973, at Rome, Italy in January 1974, and at Dartmouth, Canada in May-June
1974, The fourth section contains (1) the STACRES Agenda for the 1974 Annual
Meeting, (2) 1lists of recommendations from the 1974 Mid-term and Annual Meetings,
and (3) 1ists of Research and Summary Documents presented to the 1974 Mid-term
and Annual Meetings.

In view of the rapidly-increasing volume of sampling data becoming available,
STACRES decided to discontinue the publication of Sampling Yearbook and to include
in Redbook an ammual list of all commercial and research samples available. However,
since the inclusion of a list of 1973 sampling datz would significantly delay the
publication of this volume, the Secretariat, in consultation with the Chairman of
STACRES, decided to proceed with the issuing of the Redbook and to issue an Index
of 1973 sampling data as a separate volume, pending reconsideration by STACRES at
the 1975 Annual Meeting.

The STACRES Reports in Sections A, B and C of this volume correspond to Pro-~
ceedings No. 1 of the October 1973, January 1974 and June 1974 Meetinge of the

Commission.

This 1issue of Redbook was produced in the Secretariat largely through the
efforts of Mrs E.R. Cornford and Messrs G.,M, Moulton, R.A. Myers and B.T. Crawford.

V. M. Hodder
1 August 1974 Assistant Executive Secretary
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A. REPORT OF STANDING COMMITTEE ON RESEARCH AND STATISTICS (STACRES)

Special Commission Meeting - October 1973

Chairman: A. W. May Rapporteur: V. M. Hodder

STACRES met at Ottawa, Canada, on 15 October 1973 at the request of Panel 5 to (a) review the latest
information available on catches and effort in Subarea 5 and Statistical Area 6, and (b} consider the
implications of an over TAC together with TACs for individual species. Representatives were present from
13 Member Countries (none from Iceland, Portugal and Romania) and observers were present from the German
Democratic Republic. A further meeting was held on 16 October tu approve the Report.

1. Review of Latest Catch Information for Subarea 5 and Statistical Area 6

The latest statistics for 1972 (Table 1) indicate that the nominal catch of finfish (except menhaden)
and squlds totalled 1,188,000 toms compared with 1,142‘000 tons in 197]1. The various representatives
present were requested to provide information on their ‘countries' fisheries in 1973. Some countries pro-
vided catch data for a portion of the calendar year and projected catches for the entire year; others
gave their 1973 projected catches only; and in cases where no 1973 data were avallable (no representative
at the meeting) the 1972 catches were used. On the basis of this preliminary information (Table 2}, the
projected catch of finfish (except menhaden) and squide is estimated at 1,169,000 tons for 1973. It must
be noted that the US herring catch given in Table 2 does not include juvenile herring, and therefore, the
overall totals for 1972 and 1973 are not directly comparable. However, since the juvenile catch in 1973
was about 11,000 tons, then the overall total for 1973 would be about 1,180,000 tons, slightly less than
the catch in 1972.

2. Review of Fishing Activity in 1573

Canada, Japan, USSR and German Democratic Republic indicated that no significant change in fishing
activity was anticipated between 1972 and 1973. Spain reported no change in the cod fishery but an increase
from 19 to 25 vessels taking part in the squid fighery. Federal Republic of Germany anticipates a slight
decreage in fishing effort in attaining its herring quota due to a slight increase in catch per unit effort
from 1972 to 1973. USA expects a 5% decline in effective fishing effort. Poland reported a decline of
about 30% in fishing effort (atandard days fished) to the end of August and noted that this would mean a
projected 10-15% reduction in the 1973 Peliegh total catch.

3. The Potential Yield and Future Management of the Fisheries in Subarea 5 and Statistical Area 6

At itg Mid-Term Meeting STACRES estimated the potential catch for 1973 to be about 846,000 tons,
excluding herring (Redbook 1973, Part I, p. 19-20). That estimate also excluded squids but it included
about 30,000 tons of pollock attributable to Subarea 4, Adjustments for these specles indicate a potential
catch of 1,056,000 tons. Bearing in mind that this includes a permitted catch of mackerel greater than
that included in the estimate of surplus yield, the projected catch for 1973 exceeds the previously esti-
mated-potential cateh by 100,000 tons.

The adjusted figure of 1,056,000 tons, however, is believed to be a very generous estimate of the
harvestable surplus im 1973 for the following reasons:

(a) The haddock and herring quotas set for 1973 were known at the time to exceed the TACs recommended
by STACRES, the hake and mackerel quotas have remained generous owing to the provisional nature of the
assesgmentd, and quotas for some other species have been set in relation to average catch levels which,
because of redeployment of fishing on them in recent years, are likely to have exceeded their sustainable
yilelds.

(b) The total harvestable surplus defined in answer to Canadian Question 2 (Redbook 1973, Part I,
219} -was estimated by summing TACs and it excluded the effect of interaction between figheries in reaching
the individual specles quotas (the by-catch problem). STACRES concluded (Redbook 1973, Part I, p. 26) that
such an aggregate TAC would tend to over-estimate the true harvestable surplus. Analyses of the by-catch’
problem (Comm.Boc. 73/18 and Res.Doc. 73/99) indicate that a reduction in catch of between 5 and 20% from
~the gum of the individual specles TACs might be required to ensure compatibdlity between quotas om indi-
vidual specles, the upper limit depending on what the Commission's objectives might be in relation to the
various directed fisheries.

¢
*{c} The estimate does not take account of longer term biological interaction between the resources.

—_—
Presented to the Special Commission Meeting, FAO, Rome, January 1974 ag Summ.Doc. 74/1.
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STACRES, therefore, concludes that the catches in 1973 will have exceeded the true harvestable surplus
of the total resources and that this situation has obtained for some years, with the result that the total
biomasas of the resources has not been maintained, This is corrcborated by the continuing decline monitorad
by the groundfish surveys (e.g. Redbook 1973, Part I, Fig. 1, p. 11). WNeither the stock nor the catch
appears to be stabilizing, and, at least up until 1973, catch levels have been maintained by increasing
fishing. Total biomass assessments which do take into account longer term interactions of resources indi-
cate the average sustainable yield to be about 850,000 tons (Redbook 1973, Part I, Table 4, p. 12}, although
in particular years the figure would be higher as one or more of the major resource components was parti-
cularly strong.

At its Mid-Term Meeting STACRES also estimated that in 1971 fishing effort was 25Z in excess of the
level necessary to fully exploit the total stock {Redbook 1973, Part I, p. 19), aithough the degree of
exvens was partly related to the state of the mackerel resource which is still subject to diascussion. There
was some further increase in fishing activity in 1972, based on US overflight information (Redbook 1973,
Part I, p. 14). Taking into account (i) a stabilizatlon and perhaps a decrease in 1973, and (ii) some
redistribution of fishing onto hitherto less wvalued species, and also the generous level of fishing on some
species permitted by existing quotas, then 25% remains the best estimate of the surplus fishing effort at
the present time. A reduction of this amount represents an objective which would enable the fishery to
stabilize at a level giving the maximum sustainable yield.

In short, the fishery has developed beyond the level of fishing required to harvest the surplus and,
if maintained, the fighery will gradually stabilize at a level lower than the maximm sustainable yield.
Catches have been maintained by increased fishing and reduction of the stock. The stock size now is, in
fact, lower than if the stock were in equilibrium with the present level of fishing., A reduction of fishing
to the level assoclated with the maximum sustainable yield in one year, therefore, would not give that yield
but something rather below it., STACRES believes this to be in the region of 800,000 tons. The catch would
then gradually return to the MSY level as the stock recovered. In principle, the greater the degree of
reduction that can be achieved, the more rspid this recovery would be.

Although this framework of relationships is valid, STACRES cannot be confldent of the specific levels
of catch or effort associated with the objective. The Commission might, therefore, wish to apprecach it by
phasing the reduction in catch., The short-term objective of such a phased reduction would be to halt the
current decline in biomass and, depending on the level of catch that achieves this, it might be desirable
to temporarily reduce catches further to permit a recovery of the stock and thence a re-expansion of the
catch to the sustainable yield level. Stabilization of the biomass could be judged by the biomass of the
groundfish specles as recorded in the coordinated groundfish surveys and, since these are subject to sampling
error, two consecutive years of atability would represent the minimum criterion of adequacy of the reductiom.

Since the available evidence indicates the eventual requirement to stabilize and recover the biomass
might be a reduction in catch to 800,000 toms, the level selected for the initial reduction must be signi-
ficantly less than recent catches and might be gulded by the total quota which it has been estimated would
permit compatibility between individual species quotas (Comm.Doc. 73/18, Tables 4 and 5). This figure
would be 15-20% below the sum of the anticipated TACs for 1974 which is likely to be similar to those in
1973. Had this been appiied to the TAC's in 1973, this would have given total catch of 850,000 to 900,000
tons. But it must be appreciated that, while such a reduction contributes to & solution of the by-catch
problem, it does not necessarily resolve the conservation issue.

4. Note on TAC for Pollock 1in Subareas 4 and 5

STACRES wishes to draw attention to the fact that the pollock TAC adopted at the 1973 Apnval Meeting
refers to pollock in Div. 4VWX as well as in Subarea 5. It is noted that catches of pollock in Div. 4VWX
on the one hand, and in Subarea 5 on the other, were approximately the same in 1971 and 1972 and that the
total catch for both areas in these years was substantially less than the TAC adopted (i.e., 55,000 toms
for 1974)., 1t is not known whether the catches in these respective areas would be about equal I1f the TAC
for 1974 were fully achieved. However, it is clear that, in considering an overall TAC for Subarea 5 and
Statistical Area 6, only that part of the pollock TAC expected to be caught in Subarea 5 and Statistical
Area 6 should be included.
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B. REPORT OF STANDING COMMITTEE ON RESEARCH AND STATISTICS (STACTES)!

Special Commission Meeting - January 1974
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B. REPORT OF STANDING COMMITTEE ON RESEARCH AND STATISTICS (STACRES)

Special Commission Meeting - January 1974

Chairman: A, W. May Rapporteur: V. M, Hodder

STACRES met at FAO, Rome, Italy, during 14-18 January 1974 with representatives present from 12 member
countries and observers from FAO and the German Democratic Republic (Bulgaria, Iceland, Italy and Romania
were not represented). A further meeting was held on 29 January to consider items arising from the Commission
Meeting and to discuss the plan of work prior to the 1974 Annual Meeting. The Assessments Subcommittee met
at the Sea Fisheries Institute, Hamburg, Fed.Rep. Germany, during the week of 7-12 January with represent-
atives from seven countries (Canada, Fed.Rep. Germany, Japan, Poland, USSR, UK and USA) and an cbserver
from FAO, The main tasks at those meetings were: {a) assessments of various specles and stocks proposed
for regulation in 1974, (b) consideration of & proposal to establish an ICNAF data base for detailed
catch and effort statisties and associated sampling data, and (c) coordinated surveys for fishery assess-
ment, Including hydro-acoustic surveys. The Reports of the Assessments Subcommittee, the Special Working
Group on ICNAF Data Base Improvement, and the Working Group on Coordinated Surveys, presented by their
respective Chairmen, Mr D,J. Garrod, Mr J.G. Pope (acting for Mr R.C., Henpemuth) and Dr J. Messtorff, were
adopted by STACRES and are included as Appendices I, II and III to this Report., Brief summaries of these
reports, together with other matters considered by STACRES are given below.

I, ASSESSMENTS (APP. I)

1. Review of Fisheries

Provisional statistics were available from most member countries for their fisheries in 1973, allowing
a preliminary estimate of total catches for all major species. The following brief review 1s confined
to those stocks for which substantial changea in 1973 catches occurred relative to 1972. The cod
catch in SA 1! declined to 70,000 tons (111,000 toms im 1972), and in Div. 2J-3KL declined to 390,000
tons (455,000 tons in 1972). The catch of cod in Div, 3NO was 68,000 toms (102,000 tons in 1972).

The redfish catch doubled in SA 2 + Div. 3K (20,000 to 40,000 tons) and was halved in Div. IM (42,000
to 20,000 tons). The catch of silver hake in Div. 4VWX increased from 114,000 to 283,000 tons. The
catch of red hake in Subdiv. 5Ze decreased from 40,000 to 25,000 tons. Capelin catches in SA 2 +

Div. 3K increased from 46,000 to 132,000 tona, and in Div. 3LNOPs from 25,000 te 131,000 tons. The
1973 catches of cod in Div. 2J-3KL, and Div. 3NC, and of mackerel in SA 5 + 6, were considerably
below the TACs established for these stocks in 1973, The capelin cateh in 1973 was above the TAC
established for 1974,

Recent catches and proposed TACe for the stocks, for which quota regulation is to be considered at
the present meeting, are listed in Table 1. A similar tabulation for all specles under quota regulatiom,
and including the above, may be found in Table 1 of Appendix I (Report of the Assessments Subcommittee).

2. Mackerel

Interpretation of data from the 1973 fishery was critical to the asseasment for mackerel, and these
data could be Interpreted 1n different ways relative to fishing mortality and recruitment to the
fishery. Using the extremes given by these interpretations as limiting situatloms leads to a
recommended TAC in the range of 251,000 to 312,000 tons for SA 5 + 6. It is suspected that mixing
occurs between mackerel in these areas and those fished in SA 3 and 4, but it 1s not yet possible to
glve advice on a catch level appropriate to the mackerel fishery in these northern areas.

3. Herring

Advice on TACs for 1974 1s broadly the same for all stocks, i.e. that the TACs should not exceed those
agreed for 1973, While it is believed that the stocks in Div. 5Y and Div. 5Z + SA 6 have begun to
récover, it is certain that they had not increased to the MSY levels by the end of 1973. An increase
in TACs in 1974 cannot, therefore, be recommended. It is counsidered that these TACs will allow the
minimm stock requirements at the end of 1974, as defined by the Commission last year, to be met. 1In
Div. 4XW(b)} catch estimates in 1974 are dependent largely on estimates of the size of the 1970 year-
class. Assuming this to follow the pattern expected in the other stocks, it is recommended that the
TAC in 1974 be at the same level as in 1973 (90,000 toms).

The provision of advice to the Commission has become more difficult because of uncertainties regarding:

a) identification of components of the fisheries and hence catch quantities on which assessments
should be based in order to be related to the TAC; and

1 subareas 1 to 5 and Statistical Area 6 are hereinafter referred to as SA 1 to 6.
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Table 1. Recent catches and proposed TACs for stocks to be considered for
regulation at this Commission Meeting.

Stock Nominal Catches ('000 tons) TACs ('000 tons)
Speciles Area 1966-701 1971 1872 1973- 1972 1973 19743
Cod 4TVn 60 67 77 59 - - 70
4K 31 23 22 26 - - g3
Redfish SA 2 + 3K 25 19 20 40 - - 25
Red hake 5Ze 6 40 25 - - 208
Amer. plaice SA 2 + 3K 137 5 9 5 - - 8
M +7 1 1 + - - 2
3Ps 127 7 7 12 - - 10
Gr. halibut SA 2 + 3K 30 24 10 28 - - 30
RN. grenadier | SA 2 3 57 3 7 _ _ 30
SA 3 19 18 21 15
Herring 2?5:; 16 23 16 13 659 902 909
4X(b) 1749 698 1448 1228 _ _ -
5Y 4510 510 628 33 309 259 253
52 + 6 259 267 175 200 150 150 150
Mackerel SA 3 + 1 2 2 - - -
AL 12 17 13 25 - - -
SA5+6 83 349 387 360 - 450  251-312
Argentine 4VWK . 6 7 6 2 - - 501
S5A 5 8 7 33 2 - -
Capelin S4 2 + 3K 1 + 46 132 - - 25013
3LNOPs 2 3 25 131 - -
0. Finfish2 SA5+6 151 146 147 - - 150
Squids SA 3 2 2 + 1 - - -
: SA 4 + 7 2 8 - - -

Average catch for 1966-70 period,

Provisional statistics.

TACs recommended by STACRES, January 1974.

Seasonal partition of TAC to be considered.

Recommended TAC for offshore stock only.

Recommended TAC for Div. 5Z (E of 69°).

Catchea for 1970 only.

Catches -include juveniles which are estimated as 62 (1966-70), 22 (1971), 64

(1972), 2& (1973).

TACs pertain to adult catches only,

1 catches include juveniles which are estimated as 20 (1966-70), 8 (1971), 20
(1972), 16 (1973). '

U TAC for 4VWK + SA 5; partition equally between 4VWX and SA 5 to be considered;

also consider removal from '"other finfish" in SA 5 + 6.

Other finfish excludes all regulated specles and also excludes menhaden,

billfishes, tunas and large sharks (ICNAF Summ.Doc. 74/4).

B partition of TAC between areas to be comsldered (suggested maximum 150,000 tons

in Div. 3LNOPs),.

L~ FE W N

b) identification of adult as opposed to juvenlle fisheries.

Since meaningful assessments should be based on the total catch of each stock, clarification of the
first point by the Commission would assist in providing clear advice.

Other Finfish in Subarea 5 and Statistical Area 6

The existence of the second tier overall TAC limits the risk of unrestricted increase in catches, but
it can only be completely overcome by establishing a TAC for the "other finfish" group as a whole. A
TAC of 150,000 tons is recommended, and this would allow limited development in some fisheries, notably
argentine, dogfish and skates. On the other hand, STACRES considered that argentine might be managed
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more appropriately by separation from the 'other finfish" category, and because of the overlap with
stocks in Div. 4VWX, might be treated in a manner similar to that agreed for pollock. Should this be
done, consideration of a downward adjustment of the "other finfish" TAC would be appropriate.

Other Stocks

Advice on catch levels for 1974 from other stocks for which the Commission will consider establishing
TACs and quota allocations at this meeting is summarized in Table 1. The Commission should be aware
that in most cases the TACe are suggested as a practical figure to prevent an undesirable sudden
expansion of fishing In SA 2, 3 and 4, rather than to provide adequate management of the individual
specles.

Review of TACs at the 1974 Annual Meeting

It is vital, for purposes of reviewing groundfish TACs at the Annual Meeting in June, that 1973 catches
and sampling data be available to scientists before the meeting takes place. STACRES therefore

recommends (1)
that all countries be requested to provide:

al revised monthly catchee for 1973 of each groundfish stoek for which TACs will be consideved;
and

b) sampling data for 1373 pertaining to these cateches.
These data should be airmailed to reach the Secretariat not later than 31 March 1974, on appropriate
forms to be provided by the Secretariat.

II, ICNAF DATA BASE IMPROVEMENT (APP. II)
Further research on toples relevant to the terms of reference of this Special Working Group 1s essential
if it is to be able to give the specific Information and recommendations requested. In adopting the
Report of the Working Group, STACRES therefore

recommends (2)

al that a pilot gstudy be conducted for Div. 52 to examine the implications and cost of reportzng
cateh and effort data in finer detail on a routine basis than at present;

b} that all member countrieg fishing in Div. 5Z report the detailed catch and effort statistics
required, tn accordance with the Protocol set out in Annex 1 of the Report of the Speeial Working
Group on ICNAF Data Base Improvement;

el that the Commission make funds available to the Seeretariat for the purpose of processing this
pilot study in an amount up to $6,000.00;

d) that all member countries supply the Secretariat with a document deseribing in detail their
various fisheries and sampling schemes in the ICNAF Areaq;

el that all member countries examine their cuvrent sampling schemes for posaible bias and report
the results of these investigatione as repearch documents at the 1874 Annual Meeling;

) that the Seeretariat request by Circular Letter information on age validation studies already
eonducted on ICNAF stocke and for commente relevant to those stocks for which age reading was
congidered to be a problem, and report the results of the survey at the 1874 Armmual Meeting so
that STACRES can congider initiating suitable studies wheve problems exist;

g) that the countries, nominated in the Report of the Special Working Group on ICNAF Data Base
Improvement, conduct certain statistical studies and report the results as research documente
to the 1974 Annual Meeting;

R) that the Assictant Executive Secretary asseas the costg to the Commiseion of requiring the
Seeretariat to accomodate the reporting and processing of raw sampling data, assuming the
eurrent level of sampling; and

i} that the terme of reference of this Working Group be extended to include all aepects of bio-
Llogical sampling of catches.
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III. COORDINATED SURVEYS (APF. III)

With the agreement of STACRES, the Working Group agreed to broaden the scope of discussions to include

all survey work, not only those for groundfish.

1.

Stratification Schemes for Groundfish Surveys

A revised stratification scheme for SA 2 and a proposed scheme for Div. 3K were presented and it was
noted that these stratifications had been used successfully in 1973 surveys. However, attempts to
use a stratified random sampling scheme in 5A 1 were unsuccessful, implying that some other sampling
design is required for this area.

It was suggested that stratification schemes for SA 2-6 be brought together (including calculations
of stratum sizes) for review and standardization. The Secretariat was requested to solicit this
information by Circular Letter and collate the material for presentation at the 1974 Annual
Meeting.

Hydro-acocustic Surveys

In view of the potential importance of this technique for fish abundance estimation, a special meeting
was held at which Mr J. Suomala (USA) presented detalls on the methodology of hydro-acoustic equipment
calibration as well as on the necessary Instrumentation, which can be provided by National Marine
Fisheries Service, Woods Hole, USA, for deployment on vessels undertaking cooperative surveys. The
measurement of aquatic bilomass by means of hydro-acoustical methods cannot at this time be considered
to be a reliable information source for ICNAF deliberations and decisions. However, properly developed
and executed hydro-acoustilc experiments and subsequent surveys will likely result in additional infor-
mation on the rate of change of pelagle fish abundance in the ICNAF Area.

It was noted that arrangements have already been made to conduct basic hydro-acoustic experiments in
cooperation with USA, USSR and Polish research vessels during the first half of 1974, Other member
countrles are encouraged to participate in such experiments. The USA will be preparing a manual for
such hydro-acoustic joint surveys.

Reporting of Survey Data

US scientists will review the various procedures and techniques associated with their stratified-
random groundfish surveys and will present a document at the 1974 Annual Meeting. The Working Group
will then discuss the desirability and feasibllity of including this in a proposed manual on surveys
to be produced by the Secretariat.

The desirability of obtalning data on the physical enviromment In time for use by STACRES in their
deliberations was discussed. Proposals will be forthcoming at the 1974 Annual Meeting concerning
programe for monitoring the phyelcal environment.

Survey by R/V Professor Siedlecki

The Polish Govermment has offered the R/V Professor Stedlecki for a cooperative survey of herriung and
mackerel in SA 5 and 6. Participatior of scientists from other countries is invited, and imnitial
expressions of intent to participate were made by scientists from Canada, France (St. Plerre
Lahoratory), Fed.Rep. Germany, Spain and USA, Plans for this survey will be discussed within STACRES
at the 1974 Annual Meeting.

Manual on ICNAF Groundfish Survevs

To promote standardization of techniques used in groundfish surveys, STACRES
recommends (3)

that a Manual on ICNAF Coordinated Groundfisk Surveys be produced subsequent to the 1974 Annual
Meeting with format and content to be decided at that meeting.

IV. STEERING AND PUBLICATIONS

Organization and Operation of STACRES

The Subcommittee briefly reviewed the present organization and operation of STACRES in the light of
the functions of the varlous Subcommittees and Working Groups. An organizational chart giving the

present setup was circulated to Subcommittee members with a view to having a full discussion on the
subject at the 1974 Annual Meeting.
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Annual List of Vessels

The ICNAF List of Vessels is normally published triennially, the last in 1972 for the calendar year
1971. Noting that requests for this publication have increased substantially, especlally for use om
inspection vessels, STACRES

recommends (4)

a) that the complete list be published for 1974; and

b) that the list be updated ammually in a swmmary document which would indicate additions to and/
or delaetions from the most recent published List of Vessels.

Review of Statietical Bulletin Format

The publication and distribution of Statistical Bulletin, Vol, 22 for the year 1972, has been delayed,
largely due to the incorporation of the many changes recommended at the 1973 Annual Meeting, but also
to the late receipt of STATLANT 21B statistics from two countries. The 1972 issue, which should be
ready for distribution in late February 1974, contains four parts:

Part 1. Tabular Summaries of Catches, 1958-72, for all TAC species; 15 tables, 8 pages.

Part IT. Fishery Statistics, 1972; 7 tables, 196 pages.

Part III. Seal Statistics, 1972; 2 tables, 2 pages.

Part IV. Corrections and Additions to Previous Bulletins; 6 tables, 23 pages (including monthly
catch and effort data for German Dem.Rep. for the years 1969, 1970 and 1971).

Review of Status of FRedbook, Parts I, II and III

The Subcommittee noted that Redbook, Parts I and II, contain reports which record the proceedings of
STACRES and research conducted by member countrxiles, while Part III, containing selected papers from
the Annual Meetings, 1s more closely assoclated with ICNAF Resaearch Bulletin and consequently has a
slgnificantly larger mailing list than Parts I and II. Since both the WNatiocnal Research Reports and
the Selected Papers are published in the Meeting Document series, there was some question as to
whether these needed to be published in Redbook, Parts II and III, as the latter required considerable
editing at the Secretariat. A final dec fsion on this matter was deferred to the 1974 Annual Meeting.

The Subcommittee noted some of the problems associated with the quality of the material selected for
publication in both the Redbook and the Research Bulletin, especilally the lack of attention by some
authors 1n the proper revision of papers submitted. The need for guidelines in the selection, editing
and refereeing of papers was stressed and the Secretariat was requested to ask the heads of institutes
concerned with ICNAF research for comments on this matter.

Distribution of Publications and Meeting Documents

A brief review of the problems indicated that a fuller discussion was required than was possible at
this meeting and the matter was deferred to the 1974 Annual Meeting.

V. OTHER MATTERS

ICNAY Statistics

In light of discussions within the Panels relative to statistics of national fisheries, STACRES agreed
that it would be desirable to remind the Commission of the following statistical definitions and
procedures:

aY Nominal catches. Catch figures in the [CNAF Statistical Bulletins are of "nominal catch",
defined as the live welght equivalent of the landings. The nominal catch should include all
fish landed as food, however processed, plus all whole fish reduced to fish meal. It should
wt include fish discarded at sea.

t bDiscards. These are whole fish thrown overboard at sea that have not been processed in any way.
Statistics on discards should be supplied on the forms provided annually by the Secretariat for

that purpose.

STACRES wished to emphaslze the importance of accurate reporting of both types of statisties in
relation to provision of advice on TACs for the various stocks.
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Delimitation of Division 4X Offshore Cod Stock

It was anticipated that the Commission would require a delimitation of the area occupled by the Div.
4X offshore cod stock. Accordingly STACRES

recommends (5)

that the following wording would achieve the appropriate distinction between [isheries on offehore
and inshore stocke:

"that the Contracting Govervments take appropriate action to include in the offshore 4X cod quota all
cod ecatches made in that portion of Div. 4X of Subavea ¢ lying south and east of the straight lines
connecting the coordinates in the order listed:

44°20'N, £3°20'W

43°00'N, 65°¢0'W 43°00'R, 67°40'W

84°20'N .
A 63720

-

o /‘ 5 // A_\ 7‘
AP0 b e e T i
T 67°40'W 43%00'N 7}
RIS = 65°40'W .
.\ \’ .,_,) P
e 4X

Identification of Components in the Herring Fisheries

After STACRES informed the Commission of the problems listed in Section I, paragraph 3 above, the
Chairman of the Herring Working Group {Mr T.D. Iles) was requested by the Commission to elaborate cn
the problems. STACRES at its final session took note of the statement accepted by the Commission,

a copy of which is at Appendix IV,

STACRES Report

It was agreed that the Chairmen of STACRES Subcommittees and Working Groups would forward editorial
suggestions as necessary to the Assistant Executive Secretary, who will be respomsible for producticn
of the Report 1n the Redbook series.

Annual Meeting, May - June 1%74

It was noted that the 1974 Annual Meeting of the Commission will be held at Halifax, Canada, during
4=15 June 1974. STACRES accordingly

recommends (6)

that the scientifie meetings of STACRES and ite various subcommittees and working groups should meet
in the Halifax - Dartmouth area during 21-31 May 1974.

Since some overlap of subcommittee and working group meetings will be necessary, STACRES advises that
national delegations should be prepared, if at all possible, to accept such an arrangement,.
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APPENDIX T - REPORT OF ASSESSMENTS SUBCOMMITTEE

Chairman: D. J. Garrod

The Subcommittee met at the Institut fiir Seefischerei, Hamburg, 7-12 Jamuary, and continued its meet-
ings at the Fisheries Division, FAO, Rome, during the following week. Its task was to recommend TACs for
1974 for herring, mackerel, red hake, and "other finfish" in S5A 5 and 6 and for a number of species in SA 2,
3 and 4 not regulated by agreement at the 1973 Annual Meeting (Comm.Doc. 74/1 and 2).

1. Review of Preliminary Statistics of Nominal Catches and Fishery Trends in 1973

Teble 1 summarizes the nominal catches and TACs of the stocks for which catch regulations have been
agreed or are under consideration. Since 1973 nominal catchee by Spain were not available, the pre-
liminary statistics for 1973 include for Spain quantities which are assumed to have remained at the
1972 level or to have reached the TAC allocated to Spain in 1973 where applicable,

Table 1. Summary of previous stock assessments: recent catches for 1966-72 and provisional catches for
1973, with allocated TACs for 1972-74 (TACs recommended by STACRES in parentheses}. Asterisks
(*) denote stocks to be dealt with at the January 1974 meeting.

Nominal catches F
{000 toms) TACs (000 tons) (Fmax) F
Species Stock area|MSY [1966-70 1971 1972 19739 | 1972 1973 1974 0.1 74 |
- - 1
$Cod 54 1 300 304 121 111 70 | - -(102) 107.0 (80)| 0.6 <0.6

l © 2GH 30 62 13 14 3 - - 20.0 (20), 0.7

‘ 23 4 3L ;550 657 421 455 390 - 665.5(650) 656.7(650) 0.4 0.4 i

| 34 35 28 25 57 28 - - 40.0 (35)| 0.5 0.5 i
3INO l130 140 118 102 68 - 103.5 (70} 101.1 (85)| 0.2 0.2 |

| 3Ps . 60 66 60 44 3 - 70.5 (70)  70.0 (70)| 0.3 0.3

: 35 + 4RS | 83 B4 58 6u - - - '

‘ 4TVn i 60 67 77 59 1 = - * ,

| 4Vsu ' 60 62 53 62 57 - 60.5 (60) 60.0 (60)| 0.45 0.5
4X 31 23 22 26 - - *

' 5Y ' 10 7 8 7 & - 10.0 (10)  10.0 (10)
, 5z | 3 39 28 25 28 - 35.0 (35)  35.0 (35),
T T 1

Haddock I SA 3 i 8 5 4 & | - - - l
A 25 14 13 5 5 [4.0¢0) 4.0 (0) 0 (0) , 0.5 |

o ax 18 32 18 13 15 (9.6 (0) 9.0 {0) D (0) 0.5 E
| l sYzZ l 53 12 7 6 |6.0 (0) 6.0 (0) 0 (0) !

I - + '

Redfish | 54 2 + 3K T 25 19 20 40 - - * . ‘
ILN 200 34 29 38 - - 28.0 (20) Gen. production study|
3M ' 4 8 42 20 - - 40.0 (..)1 !
30 14 20 16 10 - - 16.0 (15) Gen. production study
)3 I 28 28 26 17 - - 25.0 (23)| Gen. production study

! 4vHK 25 62 50 45 - - 40.0 (30) | Av. catch 1962-71
| 51z | 11 20 19 15 - 30.0 (30) 30.0 (30) Av. catch over stable
] : ! period
Stlver hake| 4vix | 26 120 114 283 | - - 100.0 (50-'
: 100)
I 5y : 7 s 7 g9l = 10.0 (10) 10.0 (10)°

, . 5Ze ] |160 ]110 70 78 62 - 80.0 (80) 80.0 (80))

| ' S2w + 6 30 31 64 - 80.0 (80) 80.0 (80)

Red hake ' 5Ze 23 6 40 25 ! - - * 1(50-

| Szw + 6 | 40 11! 24 36 38 - 40.0 40y  50.0% 70)

1. L L

[ + 4~

lPollock avux P 17 12 20 29 - 2 ) \

A S u o 1s 13 13 3 ]50.0 (5002 !55.0 (50)l
i &
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Table 1. Continued

Nominal catches F
(000 tons) TACs (000 tons) (F““”‘) F
Speciles Stock area [MSY [1966-70 1971 1972 19739 1972 1973 1974 0.1 74
4. plaice S4 2 + 3K 133 s 9 5 - - *
M +3 1 1 + - - *
3LNO 673 68 59 46 - 60.5 (60) 60.0 (60)| (0.5} 0.5
3Ps 123 7 7 12 - - *
Witch 2] + 3KL 183 16 17 22 - - 22.0 (17)
380 73 15 9 7 - - 10.0 (10)
3Pg 33 2 2 3 - - 3.0 (3)
Yellowtail |3LNO 26% 37 39 30 - 50.0 (50) 40,0 (40) | (0.7) 0.75
5 (E 69°) 35 24 30 o8 |16-0(16) 16.0 (16) 16.0 (16)
5 (W 69°) 10.0¢10) 10.0 (10) 10.0 (10)
Gr. halibut [SA 2 + 3KL 30 24 30 28 - - *
A. plaice 13 14 11 12
Witch 4VWX 32 13 18 11 13 - - 32.0 (32)
Yellowtail 7 2 2 2
Flounders(ex|SA 5 + 6 28 27 24 18 - 25.0 (25) 25.0 (25)
yellowtail)
RN grenadier|SA 2 + 3 22 75 24 16 - - *
Herring 4vW(a) 46 72 33 25 - - 45.0 (45)
gg:g ] 16“ 231. 161. 13‘“]65_05 ]90-05 N
4X(b) '174 69% 144" 122 - - -
5Y 455 515 625 33§ 30.0° 25,08 *
52 + 6 259 267 175 201 [L50.0 150.0 *
Mackerel SA 3 I + 1 2 2 - - *
SA 4 . 16 23 21 35 - - *
SA 5+ 6 : 83 349 387 366 - 450.0 (245)%
Argentine 4VWX 6 7 6 2 - - *
SA 5 8 7 33 3 - - *
Capelin SA 2 + 3K 1+ 46 132 - - 250.0%
JLNOPs 2 3 25 131 - -
0. finfigh’ |SA 5 + 6 151 146 147 ... - - *
Squids SA 3 2 2 + 1 - - *
SA & + 7 2 3 - - *
SA S5+ 6 7 22 49 52 - - 71.0 (50~
80)
A1l finfish | .
and squids [SA 5 + 6 [ | o1 1125 1145 ... - - 923,98

Red hakte TAC in 1974 pertains to Div. 5Z (W 69°) + SA 6.

Pollock TAC in 1974 pertains to Div. 4X + SA 5.

Catches for 1970 only.

Catches include juveniles which are estimated as 62 (1966-70), 22 (1971), 64 (1972), 24 (1973).

Catches include juveniles which are estimated as 20 (1966-70), 8 (1971), 20 (1972), 16 (1973).

TAGCs pertain to adult catches only.

Other finfish excludes all regulated epecies and alsc excludes menhaden, billfighes, tunas and large

sharks (ICNAF Summ.Doc., 74/4).

8 Overall TAC pertains to all finfish (except menhaden, billfishes, tunas and large sharks) and squids
{ICNAF Summ.Doc. 74/4).

¢ Provisional data.

N Foae oo
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The preliminary statistics show that the TAC for cod in Div. 2J-3KL was not reached, mainly due to a
reduction in fishing activity caused by severe ice conditions. A shortfall is also expected on the
TAC for cod in Div. 3NO, but at present there is no information on changes in fishing activity in that
area. There was also a considerable shortfall on the TAC for mackerel in SA 5 and 6. The other
fisheries remained at levels similar to those of 1972, except for silver hake (Div. 4VWX) and capelin
{SA 2 and 3}. Nominzl catches of silver hake more than doubled from 114,000 tons in 1972 to 283,000
tons 1in 1973, believed to have resulted from an increase in stock size coupled with an increase in
fishing activity. WNominal catches of capelin increased to 263,000 tons, already exceeding the TAC

for 1974 established at the 1973 Annual Meeting te control the development of the fishery,

The recommended TACs for those species stocks for which regulation will be considered at this meeting
of the Commission are given in Table 2.

Table 2. Recommended 1974 TACs (together with those for
1972 and 1973) for species stocks under con-—
sideration at this January 1974 Meeting of the
Commission.

TACs (000 tons)

Species Stock area 1972 1973 19744

Cod 4TVn - - 702

4X (offshore) - - 8

Redfish SA 243X - - 25

Red hake 5Z (E of 69°) - - 20

Amer, plaice 54 2 + 3K - - 8

M - - 2
3Ps - - 10

Gr. halibut SA 2 + 3KL - - 30

RN grenadier SA 2+ 3 - - 30

Herring 4XW(b) 653  gp? 903

5Y 308 233 253
SZ + 5A 6 150 150 150
Mackerel SA 3+ 4 - - =l
545+ 6 - 450 251-312
Argentine 4YWX - - 505
SA S5 - -
Capelin SA 2 + 3K - - &
3LNOPs - - ] 250
Other finfieh’ | SA 5 + 6 - - 150
Squids SA3 4+ 4 - - =4

1
1974,

L Fw N

considered;
SA S5 + 6.

Seasonal partition of TAC to be considered.
TACs pertain tc catches of adults omly.

No TACs recommended.
Partition equally between Div. 4VWX and SA 5 to be

also removal from "other finfish™ in

6 Partition of TAC between areas to be considered
(suggested maximum 150,000 tons in Div. 3LNOPs).

reduct

TACs recommended by Assessments Subcommittee, January

Excludes all regulated species and also excludes men-
haden, billfishee, tunas and large sharks;

ion

of TAC to be comsidered if definitive TAC decided for
argentines in SA 5.
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Mackerel

a) Subareas 3 and 4 (Res.Doc. 74/8, 9)

Nominal catches of mackerel in SA 3 and 4 reached 37,000 tons im 1973. These were taken from
a group of mackerel which spawn in a different area from the major stock in SA 5 and 6, but it
is suspected that, if they are drawn from a separate stock, both stocks may be mixed together
at the time of the fishery in SA 5 and 6. If this is sc, it may influence the allocation of
the existing TAC between subareas; if they are not mixing, it may be necessary to establish a
separate TAC for mackerel in SA 3 and 4.

The information is not vet sufficient to assess the degree of mixing between mackerel in S5A 5
and 6 and in SA 3 and 4, or to estimate the quantity of mackerel in SA 3 and 4, and thus it is
not yet possible to advise the Commission on a level of catch for mackerel which would bea
appropriate to the fishery in these northern areas. However, the importance of the degree of
mixing of mackerel between the two areas must be stressed, since it could influence the
efficiency of the existing management of mackerel in SA 5 and 6. There is an urgent need for
further research on the distribution of the mackerel inmvolved, with a particular need for a co-
ordinated tagging program.

b) Subarea 5 and Statistical Area 6 (Res.Doc. 74/10)

Nominal catches of mackerel in 1973 reached 366,000 tons, substantially less tham the TAC of
450,000 tons. The reassessment of the stock was actually based on a nominal catch of 372,000
tons estimated on the data available at Hamburg. The catches contained a high percentage of
2-year-old fish from the 1971 year-class, and 4-year-old fish from the strong 1962 year-class.

The interpretatiom of data from the 1973 fishery depends heavily on one biolegical factor,
whether or not the distribution of mackerel shoals enables the fleet to concentrate on particular
age-groups within the stock. One view is that all fish above a certaln size, except perhaps

the very largest, are all equally likely to be fished; the other view is that because mackerel
do shoal by size, if some age-groups are more abundant in particular years, then the fleet would
be capable of concentrating 1ts activity on that more abundant section of the stock. The first
view leads to the interpretation that in 1973 the fishing mortality was low and fish were not
fully avallable to the fishery until they were 5 years old. The other leads to the interpre~
tation that in 1973 the fishing mortality was high, with recruitment to the fishery at a com-
paratively early age, the pattern of fishing having been influenced either by fluctuation Im
year-classes or by the effect of fishing on stock structure. It is not yet possible to dis-
tinguish between these two interpretations, sc the Subcommittee used each as a limiting
situation in an assessment based on an agreed estimate of age composition of the catches.

Other parameters used in the assessment are listed in the Report of the Mackerel Working Group
at Annex 1. These were agreed to give the best available representation of the stock, although,
as always, there remain other options that c¢ould take account of varlations with time of the
parameters. As yet there is no definitive evidence that this has occurred. The results of the
assessment are summarized in Table 3.1

The two interpretations of the fishery also lesd to different views on the level of fishing
mortality that could be advised as an ecbjective for the Commission in 1974. Both indicate that
the level of exploitation is harvesting close to the sustainable yileld; if fishing mortality

is low, 1t would be possible to allow some increase, but, 1f it is high, then fishing mortality
should be reduced. With a low fishing mortality, the biomass of the stock will remain essentially
the same in 1974, if the 1973 level of fishing is maintained; i1f fishing mortality is high,

the biomass will decline. This decline may or may not be biologically significant, but the Sub-
committee considered that, at least, the trend should not be accelerated by allowing fishing
mortality to increase above the 1973 level until the true situation has been determined. It is
possible to estimate a TAC for 1974, provided that fishing mortality remains at the 1973 level,
but 1t is not yet possible to advise what that level is or what it ghould become under manage-—
ment. If fishing mortality is low and is maintalped at that level in 1974, catches are expected
te reach 312,000 tons, but, if fishing mortality is high and is maintained in 1974, because the
biomass has been depleted to a greater extent in earlier years, the expected cateh in 1974 would
be lower at 251,000 tons. At present there is no scientific basis for choosing either 251,000
ot 312,000 tons as being the more appropriate level, except that a TAC towards the lower end

The fishery 1968-1973 was reconstructed to estimate correctly the known number of fish in the catches
and then converted to weight landed, using an estimated average weight of each age. The data avail-
able related to mackerel in SA 4 which are known to be larger per age-group than those in SA 5 and 6,
go the initial projection of cateh weight had to be corrected to obtain the correct obgerved catech
welght.
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of the range would provide more safeguards for the future in the event of fishing mortality
being at the higher of the two limits.

The different interpretations of this fishery will be resolved as the time series of data

increases, but in the short term there is a crucial need for a weasurement of stock size,
independent of that estimated from the commercial fishery data.

Table 3. Summary of mackerel assessment for Subarea 5 and Statistical Area 6,

% Recruitment to fishery by age
Hypothesis 1973 F 1 2 3 4 5+
(1) 0.9 25 50 90 100 100
(2) 0.4 10 30 40 60 . 100
Recruit- F (100%) Population biomass
ment at average of (age 2 and older)
age 1 age—groups Yield at end of year
Year (10%) 5 to 9 (000 tomns) (000 tons)
1967 424
-~ 1968 5801 0.028 60 756
S 196 2082 0.067 108 923
K] 1970 2322 0.42 200 959
@ 1971 1011 0.44 349 745
5 1972 (1450} 0.73 386 520
§ 1973 (2320) (.90 372 320
Bl 1974 2320 0.90 251 283
1967 495
= 1968 7146 0.028 60 897
~ 1969 2936 .05 108 1134
L] 1970 4410 0.31 200 1313
@ 1971 3203 0.34 349 1262
f 1972 (1790 0.47 382 1260
g 1973 {2860) 0.40 372 1068
[
1 1974 2860 0.40 312 1021

() 1972: recruitment at age 1 = 25% of 1967 year-class.
() 1973: recruitment at age 1 = 40% of 1967 year-class.

c) Age at Capture and Size Limit Considerations

The assesement for mackerel, carried out at the 1973 Annusl Meeting, has established that delay-
ing the age at first capture by avolding the capture of very young fish (0, 1 and 2 years old)
would improve the yield per recruit and the biomass of the adult stock. Seasonal or area
closure of the fishery could not achieve this, but research is in hand to determine whether it
could best be achleved by regulation of mesh size or a minimum eize Iimit and to estimate how
the degree of beunefit would vary according to the level at which a regulation might be set.
For example, it may be appropriate to establish a minimum size 1{mit close to the length at
maturity (30 cm), similar to that imposed in the Norwegian natiomal fishery in the North Sea
on mackerel for fishmeal.

Herring

Nominal catchea of herring in the Conventrion Area and in SA 6 in 1973 totalled about 475,000 tons,
86% of the 1972 level of 548,663 tons. There was a larger decline in catches from the Gulf of St.
Lawrence and Newfoundland (SA 3 and Div. 4RST), The TAC and actual catches for the southern stocks
are listed in Table 2 of the Report of the Herring Working Group at Anmex 2. Catches by non-members
in 1973 from the Div. 5Y and the Div. 5Z + 5A 6 stocks were hipgher than had been anticipated in the
proposal for these stocks, but total catches by all countries in Div. 5Y were less than expected,
the decrease being thought to be due to a change in availability.
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Georges Bank Stock (Div. 53Z and 54 6)

The 1973 TAC for Georges Bank herring was 150,000 tons, and the 1973 catch was just over
200,000 tons. Updating the 1973 assessment gave new values of F in 1973 which indicated a
redistribution of fishing mortality between age—groups, particularly towards the relatively
large 1970 year-class, which provided a larpge part of the 1973 catch and is expected to make up
a larger proportion of the catch in 1974. The vear-class is now believed to be considerably
larger than the 1966 year-class.

Estimates of the 1974 fishing mertality, catch and the expected stock at the end of 1974 were
made assuming that the 1970 year-class might be 1.0, 1.5 or 2.0 times the 1966 year-class, the
latter being considered by some scientists to be a realistic rather than an optimistic view.

The results are summarized in Table 4 below and are shown in Fig. 2 of the Report of the Herring
Working Group (Annex 2). .

Table 4. Georges Bank herring assessment: pobulation size as a functien of 1974 catch for
different assumed levels of 1974 F and of the size of the 1970 year-class.

1970 y.c. | 1974 Stock size! 1974 F by age 1974 Catch | 1975 Stock size!
as % of Number Weight Mean | Number Weight Number Weight
1966 y.c. | (10%) (000 t) 3 4 5 S5+ F? (108) (000 t) | (108)  (0OD t)

o.33 0.31 0.26 0.10 | 0,28 286 51 795 152
0.98 0.94 0.77 0.30 ] 0.83 662 118 463 92
100% 726 155
1.31 1.26 1.03 0.40 | 1.11 783 140 358 73
1.97 1.88 1.54 0.60 | 1.66 946 170 221 48
( 0.18 0.3@ 0,26 0.10 | 0.24 387 70 1238 230
0.35 0.63 0.51 0.20 | 0.49 685 124 973 182
150 78
% 13 2 0.62 1.05 0.90 0.35 | 0.85 1012 184 686 130
||0.89 1.57 1.29 0.50 | 1.21 1238 225 491 94
(0.12 0.31 ©0.26 0.10 | 0.25 522 95 1648 304
0.25 0.63 0,51 0.20 | 0.49 921 168 1294 239
200% 2028
389 0.43 1,05 0.90 0.35 | 0.86 1354 247 914 170
0.62 1.57 1.29 0.50 | 1.23 1650 301 660 123
200% 0.20 0.52 0.42 0.17 | 0.41 829 150 1375 255
! Stock size at beginning of the year.
2 Welghted over age-groups by stock size in numbers.
In setting the TAC for 1973, the Commission agreed
i) that the TAC for 1974 should be established to restore the adult stock (4 years and colder

at the beginning of the year as it was then defined) to a minimum level of 225,000 tons
by the end of 1974; and

1i) that the TAC for 1974 could only be increased over that of 1973 if the adult stock at the
end of 1973 had reached a level which will provide the MSY at the end of 1974.

The second constraint means that the adult stock would have to reach the MSY level of 500,000
tons by the end of 1973 if the TAC were to be increased in 1974, Since Table 4 shows that fer
all assumptions the stock at the end of 1973 (beginning of 1974) was in all cases less than
500,000 tons, the TAC for 1974 should not be increased over 150,000 tons.

The first constraint requires that the TAC for 1974 be set at a level providing a minimum adult
stock of 225,000 tons at the end of 1974. It can be seen in Table 4 that a TAC of 150,000 tons
can be taken in 1974 and the comnstraint met, provided that the 1970 year-class exceeds the 1966
year—-clags by more than 1,5 times. If the 1970 year-class 1is 2.0 times the 1966 year-class,
the adult stock at the end of 1974 would be increased to 255,000 tons for a 1974 TAC of 150,000
tone. From the evidence available, and particularly that concerning the 1970 year-class, the
Subcommittee recommends that the TAC for 1974 remain at 150,000 toms.
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Gulf of Maine Stock (Div. 5Y)

The catches {metric tons) in the juvenile and adult herring fisheries on this stock in 1973
were as follows:

Adult Fishery Juvenile Fishery Total

USA - Ages 1-3 1,124 15,110 16,234
- Age 4 & older 4,878 1,259 6,137

Canada - Ages 1-3 276 276
- Age 4 & older 3,833 3,833

FRG Age compositions 690 690
GDR not yet reported 5,284 5,284
Total 16,085 16,369 32,454

The separation between juvenile and adult fisheries has changed in the last year, owing to an
unusual distribution of the stock and to changes in the seasonal distribution of fishing. As a
result, 3-year-old herring have been caught in fisheries that have in the past traditionally
been based on 4-year-old and older herring. The assessment carried out has taken account of
3-year-olds that did appear in the "adult" fisheries, but the method of assessment will have to
be adjusted in future years to take account of the total catch of 3-year-olds. The total catch
in the adult herring fisheries was 16,085 tons and the TAC for adult herrimg in 1973 was 25,000
tons.

The assessment for this stock was updated, using the same assumptions concerning the 1970 year-
class as were applied to the assessment of Georges Bank herring. The results are summarized in
Table 5 below and are illustrated in Fig. 1 of the Report of the Herring Working Group (Annex
2).

Table 5. Gulf of Maine (Div. 5Y) herring assessment: stock size in 1974, 1975
and 1976 for different assumed levels of the 1970 year-class with a
1974 adult catch of 25,000 toas.

1970 Year- Stock size at start of

class as % 1974 Catch year (age 4 and older
of 1966 (Age 3 and F F (1870 in Q00 tomns)

year-class older) (100%) Year-class) 1974 1975 1976
100% 25,000 1.21 42 64 37 40
150% 25,000 0.90 .32 85 55 55
200% 25,000 0.70 .25 106 72 71

Advice to the Commission is also subject to two constraints on this stock:

i) that the TAC for 1974 should be established to restore the adult stock ( 4 years and
older as then defined) to a minimum level of 60,000 tons at the end of 1974; and

11) that the TAC for 1974 could only be increased over that of 1973 if the adult stock at the
end of 1973 had reached a level which would provide the MSY at the end of 1974,

Interpreting the second constraint as before, 1f the TAC in 1974 is to be increased over the TAC
in 1973, the stock at the end of 1973 should be capable of providing a catch at rhe MSY level at
the end of 1974 (i.e. should have reached 110,000 tons). Table 5 shows that the stock at the
end of 1973 (beginning of 1974) will be less than 110,000 tons and, since the second constraint
is not met, the TAC should not be increased. Table 5 also shows that the minimum stock at the
end of 1974 (60,000 tons) could be met by a TAC of 25,000 tons, assuming, as for Georges Bank
herring, that the 1970 year-class exceeds the 1966 year-class by more than 1.5 times This is
uncertain in the Gulf of Maine stock, so the evidence 1s not strong enough to recommend a
redvction in quota below 25,000 tons.
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Nova Scotia Stock (Div. 4XW(b)) {(Res.Doc. 74/13)

Catches from the Nova Scotia stock are classified according to whether herring are greater or
lese than the minimum length criterion (23 cm). Catches in the various sections of the fishery
were as follows:

Catch by size category (tomns)

Adults (223 cm) Juveniles (<23 cm) Total

Canada - Purse seine 57,069 7,162 64,231
- Weir 14,339 16,984 31,323

= Gillnets 5,715 5,715

- Misc. gear 945 945
Sub-total 78,068 24,146 102,214
Japan 1,271 1,271
USSR 31,042 31,042
FRG 228 228
Sub-total 32,541 32,541
TOTAL 110,609 24,146 134,755

The TAC for 1973 was 90,000 tons.

Stock distribution within this area is confused by the separation of fisheries along the Nova
Scotia and New Brunswick coasts and offshore in the Bay of Fundy. It was considered desirable
to attempt an assessment with data for all fisheries exploiting the Nova Scotia stock (excluding
the New Brunswick inshore fisheries) as a single unit and then to estimate the TAC for 1974 in
relation te the principle of the constraints adopted by the Commission for the Georges Banmk and
Gulf of Maine stocks, i.e. by reference to the expected catch in the adult fisheries. Owing to
the complexity of the fisherles in Div. 4XW(b), it is not possible to provide a reliable
estimate of the catch 1n 1974, but it is clear that it will also be determined largely by the
gize of the 1970 year-class. Assuming this to follow the pattern expected in the other stocks,
estimates of catch in 1974 ranged above and below the TAC for 1973, and so the Subcommittee
recommends that the TAC for 1974 for the adult fighery be held at the same level as in 1973.

Conclusions re Herring TACs

The advice on TAC for 1974 is broadly the same for all stocks. Although it is believed that the
stocks in Div. 5Y and Div. 5Z + SA 6 have begun to increase, it is certain that they had not
increased to the MSY level by the end of 1973, and therefore, according to the constraints laid
down by the Commission, an increase in TAC in 1974 cannot be recommended. It is less clear what
level of TAC should be set in 1974 to ensure that these stocks will reach the minimum prescribed
level by the end of 1974, because this depends almost entirely on the size of the 1970 year-
class. The best judgement available indicates it to be at least 1.5 times the 1966 year-class,
which will just enable the TAC for 1973 to be maintained through 1374 and still meet the minimum
requirements for the Georges Bank and Gulf of Maine stocks at the end of 1974, The Subcommittee
recommends that the TACs for 1974 remain at the 1973 levels for all stocks, but it must emphasize
that more precise estimates can only be achieved in future years by improved estimates of the
size of new year-classes. In this connection it must also be noted that the young fish survey
data suggest that the next year-class to recruit (1971 year-class) will be rather small. If

the 1970 year-class 1is smaller than anticipated and if it is fished more heavily to achieve the
recommended TACs (if adopted), then it becomes less likely that the present levels of TAC can be
maintained in 1975.

The provision of advice to the Commission has become difficult owing to uncertainties within the
Subcommittee regarding:

1) the identification of components of the fisheries and hence of the quantity of catch on
which the stock assessment should be based in order to be related to the TAC (meaningful
assessment should be based on total catch of each stock); and

il) the identification of adult as opposed to juvenile fisheries, where landings are classgified
according to the 23 em size limit, when the adult stock 1s defined in terms of herring age
4 years and older at the beginning of the year and when, for biologlcal reasons, mature
fish of 3 years old appear in the catches.
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Clarification of these points by the Commission would assist the Subcommittee in providing
better advice.

e) Other Matters

1) Ageing. A set of conventions to be used in reporting herring age data to ICNAF waa agreed
upon and is listed in the Report of the Rerring Working Group at Annex 2.

11) Larval and juvenile surveys (Res.Doc. 74/14, 15, 16, 17, 18). Preliminary results of the
1973 ICNAF Herring Larval Surveys proved valuable and, besides confirming and extending
knowledge relevant to stock identity, indicated an increase in the spawning stock size on
Georges Bank. The Subcommittee recommends that these surveys be continued and alse
suggests that attempts should be made in 1974 to link up the larval and juvenile surveys
by use of larval-collecting gear simultanecusly with juvenile gear during the juvenile
surveys,

4. Other Fish in Subarea 5 and Statietical Area 6

a) Red Heke in Division 52 and Statlatical Area 6 (Res.Doc. 74/19)

At its 1973 Annual Meeting, the Commission consldered regulations for red hake in two menage-
ment areas (east and west of 69°W in Div, 5Z) and, at its Special Meeting in Ottawa, agreed to
a 1974 TAC of 50,000 tons for red hake in the area west of 69°W. The 1974 TAC for red hake
east of 69°W is to be considered at this meeting, following reassessment of the state of the
stock.

Nominal catches from the Georges Bank stock (Div. 5Z east of 69°W) decreased from 29,200 tons
in 1972 to an estimated 18,400 tons in 1973 (i.e. 74% of the catch in the whole of Subdiv, SZe,
a8 judged from the proporticnal distribution of effort in the area and assuming that the
distribution of effort remained the same). It is possible that the proportion of the total
catch of red hake caught on Georgea Bank changed in 1973. The 1973 survey data indicated that
the stock doubled in size from the autumn of 1972 to the autumn of 1973. These and data from
earlier surveys suggest that the 1969, 1971 and 1973 year-classes are strong, and that both
USA and USSR assessments indicated a stock biomass of 43,000-48,000 tons at the beginning of
1974. Assuming M = 0.4 and fishing mortality not to exceed Fpop = 0.75, the TAC for 1974
should be 20,000 tons.

Nominal catches from the Southern New England - Middle Atlantic stock (west of 62°W) remained
approximately the pame in 1973 as in 1972, at about 43,000 tons. The 1973 US autumn survey
indicated that the stock size decreased by 50% from the autumm of 1972 to the autumn of 1973,
A US reassessment of the atock west of 69°W, based on the same techniquea as were used to re-
assess the Georges Bank stock, Indicates a stock biomass there of 76,000 tons at the beginning
of 1974. This 1is 25% lower than the estimate of 100,000 tons used at the 1973 Annual Meeting
as a baais for the recommended TAC of 50,000 tons which was agreed at the 1973 Special Meeting
in Ottawa. The downward adjustment of stock size is supported by the resulte of the US autumn
groundfish surveys. Taking this into account and applying the same level of exploitation
recommended for the Georges Bank stock, the TAC set for 1974 in Div. 5Z (W of 69°) and SA 6
might be too high.

b) "Other Finfish" in Subarea 5 and Statistical Area 6

Table 6 summarizes the nominsl catches of the various specles within the "other finfish"
category and in Table 7 these are grouped according to trends in recent years. The total
nominal catches of other finfish have averaged 146,000 tone in the last three years, 363 being
unsorted and miscellaneous specles. Taken overall, nominal catches reached a peak in 1969 but
have since declined to the level of earlier years, a greater decline in some (ocean pout,
sculpins, scup, black sea bass, alewife and butterfish) being offset by an increase in nominal
catchea of argentine, dogfish and skates. Theae trends are confirmed by groundfish survey data,
but no assessments are avallable. Hence, although the increase in fishing, which led to peak
lendings in 1969 and has since maintained them, must have decreased the biomass to some extent,
it is not possible to decide on the level of exploitation and its overall effect, or on the
effect of possible natural changes.

In view of the observed decline in several species, it is desirable to aveid the possibility of

an unrestricted increase in catches. The existence of the second-tier overall TAC agreed at

the 1973 Special Meeting in Ottawa limits this risk, but it can only be completely overcome by
establishing a TAC for this "other finfish" group as a whole. However, within the overall group
there are speciles fisheries which may be capable of further development, notably those for
argentine, dogfish and skates. The Subcommittee considers that, by careful management of national
fleets, limited development of particular species fisheries would be possible within a TAC of
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150,000 tons for "other finfish" and that the collection of data in such a fishery could be
presented to later meetings to justify the allocatlon of a separate TAC for it. Likewise there
are species (e.g. alewife), which are important to restricted small directed fisheries and
which might at a later date merit conservation by separation from the "other finfish" group.

Discuesion of argentine in SA 4 (see Section 5 below) indicated that this species might be
managed more appropriately by separation from the "other finfish" category at the present time

and regulated In a manner comparable to that agreed for pollock.

1f the Commisslon does declde

to regulate argentine separately, then an appropriate adjustment should be made to the 1974 TAC

for "other finfish".

Table 6. Contributions of species to the nominal catches of "other finfish", 1970-72.
{Group 1 includes species or categories showing no consistent trend in
nominal catches in recent years; Group 2 includes species showing a decline
in nominal catches following a peak in 1969;
showing an increase in nominal catches in recent years.)

and Group 3 includes species

Average nominal catch

Percentage contribution to

Group Species {Common name) 1970-1972 (tons) average 1970-72 catch

1 Angler 2,932 2.0
Cusk 1,624 1.1

King whiting 120 0.1
Northern puffer 382 0.3

Sea robins 1,843 1.3
White hake 2,780 1.9
Wolffish 246 0.2
Bluefish 1,775 1.2

Shad 2,004 1.4
Misc., USA 11,725 8.0
Groundfish (NS) 5,016 3.4
Pelagic (NS) 415 0.3
Other fish (NS) 31,232 21.3

2 Ocean pout 6,137 4.2
Sculpin 5,156 3.5

Scup 4,699 3.2

Black sea bass 805 0.5
Alewife 28,645 19.6
Butterfish 8,400 5.7

3 Argentine 13,793 9.4
Dogfish 10,367 7.1
Skates 6,357 4.3

Total 146,453 100.0

Table 7. Nominal catches ('000 tons) of specles groups

1963-1972,

(as defined in Table 6},

1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
Group 1 93 97 92 66 43 58 68 45 72 68
Group 2 54 40 50 64 64 85 125 66 59 37
Group 3 4 18 12 45 9 13 21 11 25 61
Total 151 155 154 167 114 152 206 117 156 166
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Repulation of Additional Species in Subareas 2, 3 and &

Canada has requested advice on allowable catches of a number of species listed in Comm.Doc. 74/1 and

2.

Several of these species (e.g. Greenland halibut and American plaice) provide relatively small

fisheries in the areas defimed and very few biological or population data are avallable. Also the
TAC for capelin has been established on a different basis from many other TACs agreed by the Commission,

and, taking them together, the Commissior should be aware that the TACs of these less well-known

species have been suggested as practical figures to prevent an undesirable sudden expamsion of fishing

in SA 2, 3 and 4 as a whole, rather than to provide adequate management of the individual species.

These TACs wlll be reviewed as more data (e.g. discarding at sea) become available, and for some
species it may be possible to increase the fishery, as the distribution of the stocks and the true

potential catch from the area are better understood.

a)

b)

c)

Redfish in Subarea 2 and Divislon 3K (Res.Doc. 74/5)

There was no fishery for redfish in SA 2 and Div. 3K prior to 1958. In. that year a directed
fishery commenced with catches reaching 150,000 tons. Catches were 187,000 tons in 1959 but
decreased to 130,000 tons in 1960 and 55,000 tons in 1961; they were around 20,000 tons in 1962
and 1963 but increased to 56,000 tons In 1964. There was a steady decline to 20,000 tons by

1968 and catches up to 1972 remained remarkably stable at about thie level. The 1973 provisional
catch, however, was 40,000 tomns.

Catch per day tished was at a high level of 40 tons in 1958 when the fleet fished the accumulated
stock of old redfish. However, there was a very sharp decline to 13 tonms per day by 1961. Some
increase was evident in 1962 and 1963 (to 20 toms per day), but thereafter the catch per unit
effort decreased to 12-15 tons per day during 1966 to 1971. In view of the stability of the
catch per unit effort in the latter perlod, it is very likely that the increased catch in 1973
resulted from increased effort on the stock.

Standardized fishing effort, using 6-, 8-, and 10-year averaging periods, was used to construct
a Schaefer-type yleld curve. The best fitting relatiom, using a 10-year average of fishing
effort, gave MSY at a fishing effort of some 2,000 standard days. Under equilibrium conditions
this would give an MSY of 40,000 tons. At present the stock has been depressed below the MSY
level by the heavv fishing on the accumulated stock in the late 1950s and early 1960s; at the
current stock level a catch of about 25,000 tons im 1974 would epable the stock to recover to-
wards the MSY level, and this is proposed as the TAC for 1974.

Greenland Halibut in Subarea 2 and Divisions 3K and 3L (Res.Doc. 74/2)

The general distribution of Greenland halibut in the Northwest Atlantic extends from Arctic
regions to Georges Bank, but the only fishable concentrations are ir SA 1 and 2 and in Div. 3K
and IL. During the 1950s and early 1960s the only real fishery for this species in SA 2 and 3
was by Canada in the inshore area. Between 1962 and 1966-67 the Canadian catch increased
rapidly from about 600 tons to 16,600 toms. At the same time landings by other countries (mainly
Poland, USSR and non-members) also Increased, causing total landings to increase from 700 tons

in 1962 to 27,000 tons by 1967 and 36,000 tons by 1969-70, Catches were somewhat lower in 1971
(24,000 toms) and 1972 (30,000 tons) and provisional figures for 1973 indicate the catch to be
about 27,000 toms.

Returns from tagging programs tend to support the consideration that Greenland halibut in SA 2
and Div. 3% and 3L constitute a single stock. Since very few mature fish are taken in coastal
waters, it is very likely that major spawning occurs in deeper water uffshore areas,

No detailed assessment is at present possible for this stock. However. as part of the overall
management regime, it is recommended that a 1974 TAC of 30,000 tons would be appropriate, this
being close to the level of recent catches, As more knowledge of the distribution becomes
available and detailed agsessments are made, this level of catch may be adjusted in future.

Roundnose Grenadier in Subareas 2 and 3 (Res.Doc. 74/6)

The fishery for grenadiers (predominantly roundnose grenadler, Maerocurus rupestrig) is at
present conducted mainly by USSR vessels fishing at depths of 600-1,200 m. Tt 1s a deep-water
species whose availability to the fishery can vary sharply accordlng te hydrographlc conditions.
Excepting an outstanding catch of 75,000 tone in 1971, catches have fluctuated around 20,000
tons since 1967, taking immature fish believed to be moving from shallew into deeper water.

Due to the slow growth rate of roundnose grenadier, annual production is expected to be only a
small proportion of the biomass of the stock as a whole, but the data available are not adeguate
to establish what proportion of the total stock recent catches represent, because the distribution
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of the species extends beyond the depth of recent trawling operations. However, the data do
indicate that the fishery is taking the potential yield of that part of the stock which is at
present being fished.

Preliminary estimates of sustainable yield indicate that this may be in the range of 24,000-
37,000 tons. If a TAC for roundnose grenadier is to be set as part of a regime to regulate
fishing in SA 2 and 3 as a whole, then a catch of 30,000 tons in 1974 18 recommended. This
would allow the fishery to be maintained at the average level of 1967-1973, and it would also
allow some Increase over the most usual level (20,000 tons), so that the fishery could be
extended and, in being extended, provide a basis for better estimates of the potential ecatch.

American Plaice in Subareas 2 and 3 (Res.Doc. 74/3)

8A 2 and Div. 3K, From a knowledge of the extent of migration im Div. 3L and 3N it is quite
probable that very little mixing occurs between adult plaice in Div. 3K and those to the south
in Div. 3LNO. Research vessel cruises to SA 2 and Div. 3K do not Indicate particularly large
concentrations but rather a number of relatively small aggregates scattered throughout the
area. Total catehes from the stock increased from 300 tons in 1962 to a peak of 13,000 tons

in 1970, but were lower in 1971 (5,348 toms) and 1972 (9,070 tons). Provislonal statistics
indicate the 1973 catch to be about 4,500 tons. No detalled assessment is available at present,
but as part of an overall management regime aimed at preventing sudden diversion of effort to
any uuregulated stock, a 1974 TAC of 8,000 tons is recommended, which is about the average
level of recent catches.

Div. 3M. This stock is distinct from the Grand Bank stock, as Indicated by vertebral averages,
age at sexual maturity and growth rate. The total stock is probably relatively small, and the
only substantial landings reported were in 1965 and 1966 by the USSR which listed about 5,000
and 4,000 tons respectively of unspecified flounders, presumebly plaice. No stock assessment
was possible but, judging from recent catches, a TAC of 2,000 tons is recommended for 1974 to
prevent diversion of fishing effort to this stock.

Subdiv. 3Ps. This stock is considered to be separate from the Grand Bank stock by the geographic
separation of the latter area and also because no American plaice tagged on the Grand Bank were
recovered on St. Plerre Banmk or in adjacent localities. Execept for relatively large catches
taken in 1968 (8,350 tons) and 1969 (4,340 tons) by the USSR, the fishery has been mainrly by
Canada, with small quantities landed annually by the France (St. Plerre) fishery  Total catches
increased From 1,000 toms in 1962 to 3,500 tons in 1967. The catches in 1968-72, however,

ranged from 6,500 to 14,000 tons. Provisional figures for 1973 indicate a total catch of about
12,000 rons. No assessment was possible for this stock, but, tc prevent sudden diversion of
fishing effort to it, a TAC of 10,000 tons 1s recommended for 1974, close to the average catch
for the past five years.

Argentine in Subareas 4 and 5 (Res.Doc. 74/21, 22, 23)

The fishery for argentine in the TCNAF Area began in 1963 with landings of 12,300 tons, increas-
ing to 49,000 tons by 1966. 1In 1967-70 landings were lower, ranging from 5,500 to 8,100 toms,
but then increased to 38,800 tons in 1972. Preliminary statistics indicate that 1973 nominal
catches were low (about 5,000 tons). Almost all of these and earlier catches came from SA &4

and 5, with SA 4 catches in 1963-1972 averaging 6,300 tons and SA 5 catchea averaging 10,800
tons. The USSR is the main country imvolved in this fishery, although Japan has taken signifi-
cant quantities in recent years.

The argentine is distributed along the edge of the continental shelf, predominantly in depths

of 100-300 fathoms. Stock separation studies indicate that there 1s a cline of stock units
along the edge of the shelf with little inter-mixing among these, although there are areas of
high concentration, particularly during the spawning season of March - May. The Fundian Channel
area between Georges Bank (Subdiv. 5Ze) and Browns Bank (Div. 4X) is one such area which sus-
tained high catches in 1972 (36,000 tons).

Argentine 1s a slow-growing, long-lived (20-30 years) specles with a low fecundity and probably
also a low natural mortality rate. Thus, the ratioc of sustainable yleld to biomass is low.
Canadian research vessel surveys in 1958-68, e period when exploitation was low, give biomass
estimates of 200,000-300,000 tons on the Scotian Shelf (Div. 4VWX). Yield per recruit curves

are flat-topped with no Fp,,. Taking the alternative (Fg, 1), Canadlan estimates give Fp ; = 0.20
and the expected sustainable yield as slightly higher than 20,000 tons. Soviet analysis for the
Fundian Channel area indicates a biomass of 100,000 tons in 1972 and an Fp,; = 0.30, implying a
sustainable yield of 30,000 tons from this area. As exploitation rates have probably been low
in most of the recent years, somewhat higher catches than the sustainable yield could be expected
in the immedlate future, by fishing at Fppe, until the accumulated stock 18 removed.
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These estimates of yleld are not directly comparsble, because one refers to Div, 4VWE and the
other to part of Div. 4X and part of SA 5. As there 1s no precise separation of stocks between
SA 5 and Div. 4X and it 1s possible that aome argentine catches in SA 5 are from Div. 4X stocks,
it is not possible at this time to define the potential yield from SA 4 distinct from that of
SA 5. Thus, it may be desirable to manage argentine, as for pollock, and combine SA 4 and 5
for management purposes. A suitable 1974 TAC would be 50,000 tons for the combined subareas,
but 1if the fishery develops to this level and the accumulated stock is cropped, then it is
likely that the TAC should be lowered. To prevent local over-exploitation, it would be appro-
priate to divide this TAC equally between Div. 4VWX aud SA 5.

Squid in Subareas 3 and 4

Nominal catches of squid in SA 3 and 4 have so far been relatively small (less than 10,000 tons)
and they are based mainly on Tilex tllecebrosua, a different species from Loligo which provides
the fishery in SA 5 and 6. Some blological information concerning Illex has been presented to
the Subcommittee, but nothing is yet known about the size of the stock or about its population
dynamics, and no advice can yet be given to the Commission.

Partition of the 1974 TAC for Capelin in Subareas 2 and 3 (Res.Doc. 74/7, 12)

On the recommendation of the Assessments Subcommittee, the Commission at ite 1973 Annual Meeting
agreed to set a 1974 TAC of 250,000 tona for the capelin fishery in SA 2 and 3, recognizing at the
time that the potential yield was perhaps substantially higher. To ensure rational development
of the capalin fishery, particularly in view of the vital role played by capelin in the trophic
ecology of the area, the Assessments Subcommittee in 1973 also recommended that future increases
in the TAC should be related to the rate at which new information allowed the full potential of
the resource to be assessed. Such an assessment should sy far as possible take account of inter-
actions between capelin and other species. Although recognizing that there was at least a
partial aeparation of the capelin in the Southeast Shoal area (Div, 3NO) of Grand Bank from
those further north, the Subcommittee did not recommend a division of the capelin guota, mainly
because of the lack of definitive stock discrimination data.

The total catch of capelin in 5A 2 and 3 was about 263,000 tons in 1973, New information on
differences in growth rate of capelin in the Newfoundland - Labrador area (Res.Doc. 74/7},
together with available data on seasonal distribution and probable migration patterns, suggest
that a minimum stock breakdown of capelin would include Div. 2J-3K as one stock complex and
Div. 3LNOPe as another. Total removalas from the Div. 3LNOPs complex increasad eubstantially in
1973 to about 130,000 tons, mainly from Div. 3NO. Since the capelin fishery in Div. 3NO occurs
under conditions conducive to large catches and normally precedes the fighery in the northern
area, the possibility exists that the MSY level of the Div., 3LNCPe stock complex may be reached
in 1974, without the necessary data required to accurately asseas its true potential. Thus it
is considered desirable that the 1974 TAC for capelin be partitioned into two components corre-
sponding to the two stock complaxee definad above, with a maximum allocation of 150,000 tons
for the Div. ILNOPs stock complex. This level would allow some sxpansion in the Southeast Shoal
fishery for new entrants. It is evident from the ecology of capelin that this mpecies suffers
heavy natural mortality after aspawning, eo that in terms of the effect of the fishery on the
interaction between capalin and other species it may bacome desirable to allocate the potential
catch batween adult and juvenile fisheries as wall as batwaen areas.

Cod in Diviasion 4T and Subdivision 4Vn

Components of at least thres cod stocks spend part or all of the year in Sydney Bight (Subdiv.
4Vn). Tha larga scuthern Gulf of St., Lawrance stock, which spends the summer months in Div. 4T,
migrates in Dacembar to deep waters along the sdge of tha Laurentian Channal, particularly in
Bubdiv. 4Vn. The return migration occurs during April and May. The sastern Scotian Shelf cod
(1.s. thoss from Sable Island =~ Banqueresu arsa in Div. 4VsW) show some movement to the north
in spring and summer, supporting a small otter trawl fishery in Subdiv, 4Vn in summer. Distinct
local stocks support inshors longline, handline and gillnet fisharies arocund Cape Breton (Subdiv.
4Vn), also in the summer months. Nominal catches have besn assigned to stocks by considering
Div. 4T catches in all months and Bubdiv. 4Vn catches ip the months January = April inclusive

as coming from the main southern Gulf of 5t. Lawrence stock. May to December catches were
asaignad to the offshore fishery if caught by otter trawl and to the inshore £ishery if caught
by other gears.

Div. 4TVn (spring) cod. Nominal catches from the southern Gulf of St. Lawrance stock declinad
from 70,000 tons in 1963 to 41,000 tona in 1967 and then incresased to 68,000 tons in 1972, The
catchas in 1972 contained a large proportion of small fish aged 4 and 5, and the number (although
not tha weight) removed was the highest in the period studied (1960-72), Catchss increased from
1967 with incraasing stock sbundanca, but fishing mortality also increased in 1969 and 13570,
Changes in catch and catch per effort did not vary proportionally in 1971 and 1972, suggasting
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that effort, and thus mortality, was increasing. As F ranged from 0.4 to 0.5 in 1960-70 on
fully recruited age-groups, it is unlikely that an iIncrease would result in any substantial
sustainable increase in yield. As F may well have been above this average in 1971 and 1972,
catches in 1974 should not exceed the long-term average of 60,000 toms.

Subdiv. 4Vn (May — December) inshore cod. Catches from inshore stocks in Subdiv. 4Vn ranged

from 4,200 tons to 6,200 tons in 1962-72, the average being 4,920 tons. This small population
has been stable in the period 1960-68, with an average F of 0.35 on fully recruited age-groups.
This F is probably close to that maximizing yleld per recrult and a substantially larger sustained
yield is unlikely to result from increasing F. Thus, 1974 removals should not exceed 5,000 tons.

Subdiv. 4Vn (May - December) offshore cod. The offshore summer fishery in Subdiv. 4Vm ranged
from 2,200 tons to 6,600 toms in 1962-72, averaging 4,440 tons. Previous assessments of the
Div. 4VsW stock did not take these fish into account in establishing a 1974 TAC of 60,00Q tomns.
The fishery in Subdiv. 4Vn is small irn relation to that in Div. 4VaW, and inclusion in the
analysis would not result in major changes in conclusions, in that the Div. &4VsW stock is fully
exploited and perhaps over-exploited. Thus, catches from Subdiv. 4Vn of this stock should not
be allowed to increase. Therefore, 1974 catches should not exceed 5,000 tons.

Conclusions. In total, the 1974 cod catches from all of Div. 4TVn should not exceed 70,000 tons.
It should be noted that a single TAC for the entire area would not necessarily result in the
optimum distribution of mortality on stocks. Over-exploitation of the southern Gulf of St.
Lawtence stock in Subdiv. 4Vn in the sprimg could result, with subsequent under-exploitation of
those stocks fished in Subdiv. 4Vn in summer. This would further result in dislocation of
fisheries by Canadian inshore fishermen in Sydney Bight and the southern Gulf of St. Lawrence.
However, this could be in part avoided by setting one TAC of 10,000 tous for Subdiv. 4¥n in

May - December inclusive and another TAC of 60,000 tons for Subdiv. 4Vn in January - April
inclusive plus Div. 4T,

1) Cod in Division &4X Offshore (Res.Doc. 74/25)

Cod on the cffshore banks (Browns and LaHave) of Div. 4X belong to a discrete stock which mixes
very little with the complex of inshore stocks around southwestern Nova Scotia and the Bay of
Fundy. Catches from the offshore stéck increased from 2,900 tons in 1962 to 19,000 toms in 1969
and then declined to 9,200 tons in 1970 and to 7,300 tons in 1972. Fishing mortality has been
considerably above that giving maximm yield per recruit (Fpayx = 0.35), with a resultant decline
in stock abundance. Given that the 1962-68 year—classes represent average recruiltment to this
stock, maximum sustainable yiald is about 13,000 tons. However, with catches exceeding this in
1966-69, and indications from research vessel surveys that the stock continued to decline in
1970-72 and that mortality remained high, fishing at Fpax would not give this high a yield in
1974, A decline in catches in 1970 corresponded to the imposition of the haddock quota regu-
lations' in this area, and as these fisheriles are closely related, it is difficult to determine
how much the decline in catch was due to lower cod abundance and how much to lower effort.
However, there is sufficiently strong evidence of earlier over-exploitation to recommend that
1974 catches should not exceed the current level of about 8,000 tons.

Coordinated Groundfish Surveys

STACRES agreed that the Working Group on Cocrdinated Groundfish Surveys should include consideratiom
of matters related to pelagic surveys and hydro-acoustic surveys. The Report of the Coordinated
Surveys Working Group is at Appendix III, and a summary of the activities of this Group is given in
Section IIT of the STACRES Report,

Review of TACs at the 1974 Annual Meeting

The Subcommittee will be required to review TACs for all groundfish species at the 1974 Annual Meeting.
It is vital that this review should have at its disposal sampling data from national fisheries in 1973
and these should be available to scientists for revising thelr assessments before the meeting takes
place. The Subcommittee therefore

recommends (1)

that all countries be requested to provide:

al revised monthly catches in 1873 of each species stock under regulation; and

b} sampling data from 1973 pertaining to these catches.

These data should be airmailed to reach the Secretariat not later than 31 March 1974. TForms will be
provided by the Secretariat for submission of these data and countries are urged to use them. The

Secretariat will circulate the catch data and a list of the sampling data which will be available on
request.
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ANNEX 1 - REPORT OF THE AD HOC MACKEREL WORKING GROUP

Chairman: E. L. Cadima Rapporteur: T, D. Iles

The Mackerel Working Group met at the Sea Fisheries Institute, Hamburg, Fed. Rep. Germany, during 7-9
January 1974 to evaluate the status of the mackerel stock in SA 5 and 6 based on the most recent data and
information avallable. Participants were present from Canada (R.G. Halliday, T.D. Iles, W.T. Stobo,

G.H. Winters), Fed.Rep. Germany (A. Schumacher, H. Dornheim, D. Schnack), Japan (F. Nagasaki), Poland
(J. Popiel, A, Paclorkowski), USSR (A.S. Bogdanov, V.,A. Richter, 0.V. Bakarin), UX (D.J. Garrod, J.G. Pope),
USA (B. Brown, V. Anthony, E.D. Anderson), and FAO (E.L. Cadima).

1. The Fishery in Subarea 5 and Statistical Area 6 in 1973

Provisional statistics reported to the January 1974 Special Meeting by countries fighing fn SA 5 and
6 indicate that the total nominal catch in 1973 was about 366,000 tons (Table 1). This ia substantially
below the 1973 TAC of 450,000 tons and 1s less than the 1972 catch of 387,000 tons, the first decrease in
catch since the fishery began to develop on a large scale in 1968. Young fish of age—groups 2 and 3 con-
stituted 42% of the 1973 catch in numbers, with age-2 fish beilng the dominant group (26% by number) of all
age-groups present.

Table 1. Nominal catches of mackerel from SA 5 and 6
in 1972 and 1973.

Nominal catches (000 tons)

Country 1972 19732
Bulgaria 23.6 25.3
Canada - 0.1
Fed.Rep. Germany 0.8 1.5
Italy 0.8 1.0
Japan 1.1 - 0.5
Poland 142.0 117.2
Romania 2.5 .

USSR 134.1 142,2
USA 2.0 1.9
German Dem.Rep. 80.5 76.7
Total 387.4 366.4

! provisiopal data, as on 15 January 1974.

2. Stock Identity, Inter-relationships and Migrations

The assumption that the mackerel in the ICNAF Area are dlvided into two bilologically distinct stocks
(northern and southern) with some "mixing" In SA 5 and 6 during the winter was discussed on the basis
of new information (Res.Doc. 74/8, 9). It wes not possible to estimate the degree of mixing of these
two spawning stocks, although it was accepted that mixing occcurs. A taggilng experiment on a sub-
gtantial scale would be required 1f the problem is to be resolved, and it was recommended that this
matter be discussed at the 1974 Annual Meeting.

3. Data and Parameters Used for Assessment

a) Catch Statristics for 1973

Based on preliminary information available on 7 January 1974, a 1973 catch of 372,000 tons of
mackerel was estimated to have been taken, and this figure was used in the assessment. It
consisted of catches (000 tone) by Bulgaria (27.9), Canada (0.1), Fed.Rep. Germamy (1.5},
German Dem,Rep. (80.7), Japan (0.5), Poland (117.2), USSR (142.0) and USA (1.9). However,
reports avallable to the Secretariat later in the meeting gave the 1973 catches listed in
Table 1.
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Cateh-per—-effort Data, 1968-73

Various catch-per-effort data were considered with a2 view to analyzing trends in abundance of
mackerel during 1968-73, Polish catch-per-day for B-18 trawlers showed an increase from 1971

to 1973, during a period when learning was not considered to be a factor affecting the catches.
Taking the relative abundance indices for 1968-71 (catch-per-hour, with learning), as given in
Res.Doc. 73/14 (see also Redbook 1973, Part I, page 88), and calculating values for 1972 and
1973 (assuming the proporticnality between the catch-per-day and catch-per-hour values for 1%71),
a set of indices is obtained showing a continuous decrease from 1963 to 1971 followed by an
increase to 1973 (Table 2), A second set of relative abundance indices (Res.Doc. 74/10) showed
a continuous decline in catch-per-effort from 1968 to 1972, and a decline in abundance from 1972
to 1973 was indicated by the US spring bottom trawl survey. No agreement could be reached on
trends in abundance, a2nd the Group decided to take both sets of abundance indices for the
assessments {Table 2),.

Table 2. Mackerel catch per unit effort, 1968-73.

Polish B-13 Res.Doc. 73/4 Res.Doe. 74/10
trawlers Catch/hr (tons) Catch/hr (tona}
Year Catch/day (tons) with learning with learning
1968 25.6 1.80 1.96
1969 27.5 1.32 1.52
1970 32.7 1.05 1.07
1971 31.9 0.91 0.86
1972 32.1 0.97! 0.54
1973 35.1 1.061 0.402
Hypothesis (2) Hypothesis (1)

1 Eatimated from catch per day of Polish B-18 trawlers assuming proportionality
of 1971 and learning factor equal to 1.
Provisional estimate.

Growth Data

The Group decided to consider the following observed average weights by age-groups of mackerel
in SA 4 (Res.Doc. 74/9)} as more applicable to mackerel in S5A 5 and 6 than those calculated from
von Bertalanffy parameters, as had been done for the assessment at the 1973 Annual Meeting.

Age (yr) 1 2 3 & 5 6 7 8 9 10

Weight (g) 95 175 266 350 432 506 564 615 659 693

This particular set of weight data proved to be Inconsistent with the age compositions adopted
for the period 1968-73, and the results of the assessment were later corrected for this dis-
ecrepancy (see Section 4 below).

Age Composition of Catches

The age composition data for the period 1968-73, accepted as the basis for assessment (Table 3),
were prepared by scientists of Bulgaria, German Dem.Rep., Poland and USSR from sampling data
collected during the period om commercial fishing vessels. Monthly age composition data were
adjusted to monthly nominal catches and combined to give numbers caught in each year by age in
Div. 5Z and SA 6.

Natural Mortality (M)

The range of values of the natural mortality coefficlent (m} from 0.2 to 0.4, used at the 1973
Annual Meeting, wae adopted for the z2ssessment, and estimates of the population structures
during 1968-73 were calculated for M = 0.2, 0.3 and 0.4. After comparing the results, the Group
adopted M = 0.3 for use in the final calculations.
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Table 3. Age composition of mackerel catches in Div. 5Z and SA 6 during the period 1968-1973.

Numbers by age-group (millions) Eﬁ:gtr %Sggh w::;:t
Year a 1 2 3 4 5 6 7 8 g 10 11+ | (10%)  toms) | (g)
1968 2,1 63.7 90.8 49.8 9.9 9.1 4.3 0.8 0.4 0.1 + - 231.0 59.6 258
1969 2,7 133.4 171.3 82.6 20.0 6.2 5.5 4.8 2.5 1.6 0.9 - 431.5 108.3 251
1970 2.9 131.3 28.9 349.4 174.0 39.7 13.9 12.5 19.6 18.0 9.0 - 799.2 199.8 250
1971 1.1 100.4 278.0 104.2 530.6 227.8 45.5 13.7 10.7 9.1 4.8 ~ 1 1325.9 348.7 263
1972 10.9 41.4 74.3 278.4 217.8 407.4 109.0 32.7 8.5 13.1 8.9 - | 1202.4 386.0, 321
1973 - 87.2 332.9 20%,1 243.6 163.9 190.9 34.1 13.0 6.6 4.1 1.2 1286.6 371.8 289

£) Total Mortality (Z)

Depending on which set of catch-per-effort data was used, opinion varied on the best estimate
of Z for 1973. The Group finally agreed to use two values (representing the extremes of
opinion) for assessment purposes: 0.7 and 1.2 (for fully recrulted age-groups).

g) Partial Recrultment

Two recruitment patterns were chosen to represent the twe views on recruitment, as follows:

Age (years) 1 2 3 4 5+

Hypothesis (1) % 25 50 90 100 100

Hypothesis (2) % 10 30 40 60 100
4, Results of Assessments

The number of possible calculations {using cohort analysis techniques) implied by the ranges of
individuval parameters agreed on was reduced to four, characterized as follows:

Z (age 5 Partial recruitment (%) by age
Hypothesis! M and over) 1 2 3 4 5+
1) 0.3 1.2 25 50 90 100 100
(1a) 0.3 1,2 10 30 40 60 100
(2) 0.3 0.7 10 30 40 60 100
(2a) 0.3 0.7 25 50 20 100 100

1 Hypothesis (1) and (2) correspond to the two different opinlons as to
both the estimates of Z and the partial recruitment patterns, and give
the extreme cases to be discussed.

Comparigen of the initlal results of the calculations (as catch in weight), i.e. using the mean welght-
at-age data for SA 4 (Section 1(c) above), with the observed catches in the fishery indicated a dis-
crepancy, as shown in Fig. 1. A l4ipear relaticnship (correlaticn coefficient r = 0.996) is clearly
demonstrated, and this was used to correct the catches and population biomesses. It was concluded

that the Canadian mackerel samples in SA & were taken at a time of the year when condition factors
were higher than the average in the SA 5 and 6 mackerel fishery.

The two hypotheses give widely different results in terms of population size and possible projected
catches (Table 4), and there is nmo clear-cut evidence to allow a cholce between the projected catchea.
Both cases indicate a decline in biomass in recent years. However, the yiéld-per-recruit curves
derived from the calculations in Table 5, within the range of values of F for each of the hypotheses
(F = 0.4 and F = 0.9), are very similar (Fig. 2). For Hypothesis {1) the fighery is fully exploited
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Fig. 1. Relationship between calculated and observed mackerel catches
for the period 1968-73.
Table 4. Summary results of the mackerel stock aseessment in Div. 52 and SA 6.
% Recruitment to fishery by age
Hypothesls 1973 F 1 2 3 4 5+
1) 0.9 25 50 90 100 100
(2) 0.4 10 k1] 40 60 100
Recruit- F (1007) Population biomass
ment at average of (age 2 and older)
age 1 age-groups Yield at end of year
Year (10%) 5to 9 (000 tons) (000 tons)
1967 424
= 1968 5801 0.028 60 756
~ 1969 2082 0.067 108 923
a 1970 2322 0.42 200 959
© 1971 1011 0.44 349 145
= 1972 (1450} 0.73 386 520
9& 1973 (2320} 0.90 372 320
=1 1974 2320 0.90 251 283
1967 435
o 1968 7146 0.028 60 897
— 1969 2936 I 0.05 108 1134
& 1970 4410 : 0.31 200 1313
@ 1971 3203 0.34 349 1262
g 1972 (1790) 0.47 382 1260
g 1973 (2860) 0.40 372 1068
b -
=1 1978 260 0.40 12 1021
() 1972: recruitment at age 1 = 251 of 1967 year-class.
( ) 1973: recruitment at age 1 » 40X of 1967 year-class.
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at ¥ = 0.9; for Hypotheais (2) the fishery is approaching full exploitation (about 862 of maximum
sustainable yield). It follows that the amount of recruitment to the fishery at age 1 has much more
influence on estimates of posaible catch than the partial recruitment pattern, Tt also follows that
significant increases in F will not produce significant increases in yield per recruit,

If no increase in effort is allowed in 1974, the projected catches are 251,000 tons by Hypothesis (1)
({.e. F = 0.9, recrultment complete at age 4) and 312,000 tons by Hypothesis (2) (i.e. F = 0.4,
recruitment complete at age 5). Catches in 1974 significantly higher than these, in both instances,
will be achleved only with large increases in F. There will be, again in both cases, a corresponding
decline in the blomass for 1975, unless the size of incoming year-classes are larger than anticipated.
There is no scilentific basis for choosing between the two catch levels as a recommended TAC for 1974.

Table 5. Mackerel catches and population biomasses in SA 5 and 6 for a range of Fs under
the two hypotheses considered, with M = 0.3.

Z Recruitment to fishery by age

Hypothesis 1973 F 1 2 3 4 5+

(1) 0.9 25 50 90 100 100

{2) 0.4 i0 30 40 60 100

BEquilibrium catch, population biomass
and yleld per recruit
1974 Biomass {age 2 Biomass

catch and over) at end | Catch (age 2 and over) Yield/Recruit
F Z (000t) of 1974 (000t) (000¢) (000¢t) {g)
.1 A 41 516 135 1350 58
.2 W3 79 484 197 999 85
.3 .6 114 454 228 786 98
= .4 T 146 426 244 645 105
~ .5 .8 176 401 253 545 109
8 .6 .9 204 378 258 472 111
ﬁ 7 1.0 230 356 260 416 112
B .8 1.1 254 336 260 372 112
.9 1.2 277 317 260 336 112
E 1.0 1.3 298 300 260 306 112
1.2 1.5 336 269 257 260 111
1.5 1.8 385 230 253 211 109
1.8 2.1 425 198 248 177 107
.1 A 98 1450 145 1826 51
.2 .5 189 1373 217 1462 76
.3 .6 274 1301 258 1227 90
~ 4 .7 353 1233 283 1064 99
a .5 .8 427 1171 299 942 105
@ .6 .9 497 1113 309 849 108
w .7 1.0 562 1058 316 774 110
g .8 1.1 623 1007 321 712 112
.9 1.2 680 960 324 660 113
E 1.0 1.3 734 915 326 616 114
1.2 1.5 832 835 328 544 115
1.5 1.8 960 731 328 463 115
1.8 2,1 1130 596 325 372 114

Each of the possible levels for TAC is assoclated with a set of assumptions as to the level of F (1i.e.
a measure of the proportion actually being removed) and to a particular recruitment pattern which
represents the availability of age-groups to the fishery. For those two different 1974 possible
catches, the comsequences in terms of biomass changes by 1975 of the two hypotheseas are as follows:
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1974 Catch 251 312
Hypothesis (1) B8 70
Hypothesis (2) 100 96

This gives the 1975 initial biomass as percent of 1974 initial biomass for two levels of 1974 catch
under two sets of assumptions as to 1973 F (= 1974 F) and recruitment pattern.

100 - HYPOTHESIS (1)

HYPOTHESIS (2}

50 |-

YIELD per RECRUIT (g}

Q N i . L " 1 i ] | . : i L 1 "
¢} 0.4} 05 09 Lo 15

FISHING MORTALITY (F)

Fig. 2. Yield per recruit curves for mackerel inm SA 5 and 6.

Age at First Capture and Size Limit Considerations

Assessments carrled out at the 1973 Annual Meeting established that delaying the age at first capture
of mackerel by avoiding the capture of very young fish (0, 1, and 2 years old) would Improve yield per
recruit and the biomass of the adult stock. Seasonal or area closure of the fishery ecould not achieve
this, but research i1s in hand to determine whether it could best be achieved by regulation of mesh
size or a minimum size 1limit and to estimate how the degree of benefit would vary sccording to the
level at which a regulation might be set. For example, it may be appropriate to establish a minimum
size 1imit close to the length at maturity (30 cm) similar to that imposed 1n the Norwegian national
mackerel fishery in the North Sea for fishmeal.

It is reported that selectivity experiments are expected to give results that may be available for
consideration at the 1975 Mid-term Meeting.

The Fishery in Subareas 3 and &

Nominal catches of mackerel in SA 3 and 4 reached 37,000 tons in 1973. These were taken from a

group of mackerel which spawn in a different area from the major stock in SA 5 and 6, but it is
suspected that, if they are drawn from a separate stock, both stocks may be mixed together at the time
of the fishery in SA 5 and 6. If this 1s so, it may influence the allocation of the existing TAC
between subareas; 1f they are not mixing, it may be necessary to establish a separate TAC for mackerel
in SA 3 and 4. The information is not yet sufficient to decide on the degree of mixing between
mackerel in SA 5 and 6 on the ome hand and in SA 3 and 4 on the other or to estimate the quantity of
mackerel in SA 3 and 4, and therefore it is not yet possible to advise the Commission on a level of
catch for mackerel which would be appropriate to the fishery in these northern areas.

It is urged that member countries should initiate research programs, giving special emphasis to those
which can elucidate stock relationships, the mixing problem and estimates of potential recruitment.
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ANNEX 2 - REPORT OF THE HERRING WORKING GROUP

Chairman: T. D. Iles Rapporteur: W, T. Stobe

The Herring Working Group met during 7-12 January 1974 at the Institute for Sea Fisheries, Hamburg,

Fed. Rep. Germany, with representatives present from Canada, Fed, Rep. Germany, Japan, Poland, USSR, UK
and USA. The main tasks of the Group were to revise the assessments made at the January 1973 Mid-term
Meeting for the Nova Scotia (Div. 4XW(b)), Gulf of Maine (Div. 5Y), and Georges Bank (Div. 5Z + SA 6)
herring stocks. The Group also reviewed recommendations in regard to ageing techniques and the current
status of herring larval and juvenile surveys. The following research documents were reviewed: larval
surveys (Res.Doc. 74/14, 15, 16, 17, 18); assessments (Res.Doc. 74/13).

1.

Stock Identity, Relative Size and Inter-relationghips

a} Juvenile Stage

The results of the 1973 herring juvenile surveys (Res.Doc. 73/84), updated by data of Fed.Rep.
Germany survey samples, were reviewed as Indicators of future recruitment potemtial. Fed.Rep.
Germany age data showed that for the Georges Bank area and the area to the south and west the
1971 year-class made up only about 1% of the total numbers in survey hauls, whereas the 1970
year-class accounted for about 907. This indicates that the 1971 year-class 1s much smaller
than the 1970 year-class.

The coastal juvenlle fisheries caught many fewer fish of the 1971 year-class in 1973 than of

the 1970 year—class in 1972; for the New Brunswick (weir) fisheries the proportion was 34%,

for Maine 50% and for Nova Scotia 22%. The Malne figures for 1973 included conslderably greater
smounts of purse-seine caught fish, which probably results in overestimating the relative size
of the 1971 year-class. It was not possible to accept elther set of estimates (i.e. from the
juvenile surveys or the juvenile fisheries) as reliable quantitative indices of year-class size,
but it was agreed that the 1971 year-class is relatively poor and that it can be accepted
tentatively as being the same slze as the 1969 year-class, the poorest on record. This will not
affect estimates of total allowable cateh for 1974 which will be dependent largely on the 1970
year-class, but it does have implications for TACs in 1975 and later years.

b) Larval Stage

The ICRA¥ larval herring survey program was continued in 1973. Offshore crulses with standard-
ized sampling methods at the standard stations were carried out by Fed.Rep. Germany, Poland, USA
and USSR. No stations were occupied in the coastal Gulf of Maine, The Canadian larval cruises
were restricted to the Bay of Fundy and southwest Nova Scotia. Preliminary reports {(Res.Doc.
74/14, 16, 17, 18), containing some qualitative and quantitative results, were presented. The
results of the Canadian cruises were not avallable. 1In most areas larger concentrations of
larvae, both large and small, were ohserved in 1973 than in 1972. The distribution of small
larvae (<10 mm) delimited the same distinct spawning areas that had been observed previously in
the areas surveyed, i.e. Georges Bank, Nantucket Shoals and off southwest Nova Scotia.

Georges Bank. The abundance of small larvae (<10 mm) in 1973 was about ten times greater than
in 1972, indicating that larval production was an order of magnitude grester.

Nantucket Shoals. An increase in numbers of small larvae was recorded, compared to 1972, but
to a much smaller degree than on Georges Bank (less than twofold).

Nova Scotia. Larval abundance was in the same range as in 1972. The significant increase in
larval abundance in 1973 on the Georges Bank - Nantucket Shoals area indicates an Iincrease in
spawning stock size in 1973 relative to that in 1972.

The results of the 1971 and 1972 larval surveys were reviewed (Res.Doc. 74/15). It was agreed
that larval surveys can provide much information on stock relationships. Concentrations of

larvae less than 10 mm observed in 1971 and 1972 defined four main spawming areas: Georges

Bank, Nantucket Shoals, the coastel Gulf of Maine, and southwest Nova Scotia. The diatribution

of larvae greater than 15 mm tend to overlap in the Georges Bank — Nantucket Shoals area, but

the relative discreetness of the distributlon between the areas of the three major stock complexes
(Georges Bank - Nantucket Shoals, coastal Gulf of Maine, and socuthwest Nova Scotia) is maintalaed.

The value of larval surveys increases as analysis of data over an increasingly long time seriles
becomes poasible. Coupled with juvenile surveys, they may lmprove our knowledge of larval
mortality and the size of the incoming year—-classes. All participants agreed that the surveys
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should be continued. The suggestion was made that larval sampling with Bongo nets should be
made simultaneously with juvenlle sampling, as the Fed.Rep. Germany will attempt to do in 1974.

Review of Ageing Techniques

The recommendations of a herring ageing workshop held in December 1972, with participants from Canada
and USA (Res.Doc. 73/2), were discussed. It was agreed that they be adopted as the conventions for
statistical and sampling reporting and are listed here.

a) That the genmerally accepted 1 January birthday for fishes of the Northwest Atlantic be adopted
for herring.

b) The term age-group should be used instead of age because it 1is inclusive of both spring and
autumn spawners. A fish is placed in age group 0 in the year of its birth; onm 1 January of
the year following its birth, it enters age-group 1 and progresses tc subsequent age-groups in
eimilar fashion. Arabic numerals should be substituted for the conventlonal Roman numerals for
ease of tabulation: thus, age-group eight would be designated as B-group rather tham VIII-
group.

c) Year-class designation of main importance for stock arsessment purposes and age—composition
data, should be reported to ICNAF on this basis.

d) The year-class ie determined by subtracting the age-group from the year of sampling. If opaque
zones are counted, an age-group is defined as:

1) for spring spawners: the number of completed opaque zomes prior to 1 January of the
sampling vear:

1i) for autumn spawners: the number of completed opaque zones prior to 1 January of the
sampling yeav plus one (1).

If hyaline zones are counted, the age-group ls defined as:

i) for spring spawners: the number of completed hyaline zones prior to 1 January of the
sampling vear plus ome (1};

i1) for autumn spawners: the number of completed hyaline zomes prior to 1 January of the
sampling year including the nucleus as the first zome.

In addiiion it was recommended that, in reporting to ICNAF, countries should indicate whether
opaque or hyaline zones were used.

Fishery Trends

Table 1 lists the provisional herring catches by country and area for 1973. The total 1973 catch was
474,000 tons, 86% of the 1972 catch of 547,000 tons and 49% of the peak 1969 catch of 965,000 toms.
Catches in the Gulf of St. Lawrence - Newfoundland stocks (SA 3 and Div. 4RST) in 1973 were 78,000
tons compared to 119,000 tons in 1972. This 35% decline 1s very largely accounted for by much smaller
catches in the winter fishery of the south coast of Newfoundland. Catches from the Banquereau stock
(Div. 4VW(a)) declined from 38,000 tons in 1972 to 28,000 tons im 1973. A TAC for this stock In 1974
of 45,000 tons was set by the Commission at its 1973 Annual Meeting.

Three stocks were under quota regulation in 1973. Individual quota allocations and catches are listed
by country in Table 2. These catches include all herving canght, by all fisheries and gears, both
inside and outside the Conventilon Area.

The total cateh in Div. 4X and Div. 4W (south of 44°52'N) was 135,000 tons. This includes a purse
seine catch of 20,860 tons taken near Grand Manan Island (at the entrance to the Bay of Fundy) during
the summer in a fishing area which extends into Div. 5Y. This area is almost contiguous with the area
fished during the Nova Scotia summer fishery, and from sampling information it could be assumed that
the Nova Scotla stock was being exploited. A detalled breskdown of catches by area, fishery and gear
is given in the section dealing with the assessment of this atock (see below).

Catches in the Gulf of Maime (Div. 5Y) were 32,454 tons compared with 62,416 tons in 1%72. 1In the
Georges Bank srea (Div. 5Z and SA 6) the 1977 catch at 201,645 tons was about 16% higher than in 1972.

In all areas under quota regulation in 1973, the 1970 year-clasa made up at least a substantial pro-
portion of the catches. The 1971 year-class, on evidence prerently available, is expected to be
relatively small.
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Table 1. Provisional herring catches (tons) by country and area (stock) in 1973.
Nfld=-Gulf of Gulf of
S5t. Lawrence Banquereau Nova Scotia and Bay of Fundy Maine | Gmorges Bank
Country SA 3 4RST 4¥n 4Vs W{a)T | aw(bh)® 4X(a)? 4X(b)" 5Y 5Z SA 6 Total
323 em <23 em 323 em <23 cm
Can{MQ) - 34421 | 16800 - 5542 - 486265 119515 29442% 121959 4110 5086 -| 168173
Can(N) 16015 27218 3000 - 1000 - - - - - - - - 47233
FRG - - 557 675 - - 228 - - - 6908 | 31006 - 33156
Japanp - - - 108 - 32 1239 - - - - 1219 21 2619
Poland - - - - - - - - - - - 47071 2215 49286
Romania - - - - - - - - - - - 13007 - 1300
USSR - - - 73 - 13153 17889 - - - - 42241 10067 83423
USA - - - - - - - - - - | 22370 4440 b4bs 27256
Oth. Mem. - - - - - - - - - - - 3254 19 3273
GDR - - - - - - - - - - 5284 52257 1003 58544
Total 16015 61639 20357 856 6542 13185 67982 11951 29442 12195 | 32454 187874 13771 474263
1972
Total 52025 66698 12388 2382 18002 15503 143771 62416 158549 15642 547375
1 Div. 4W north of 44*52'N,
2 Div. 4W south of &4°52'N.
3 Div. 4X offshore and Nova Scotia inshare.
2 New Brunswick side of Bay of Fundy,.

from Res.Doc. 73/91.

~ o

No catch reported;

Catch partitioned into adults and juveniles using yearly

191 tons transferred to Div. 5Z for assessment purposes.
aspumed to be 1573 quota allscation.

length frequencies from Res.Doc. 74/13 and conversion values

Table 2. Herring catches and quota allocations (tens) for 1973.
4XW(b) 5Y 52 + 6
Country Catch Quota Catch Quota Catch Quota
Canada 78,068 57,000 3,833 4,000 5,086 5,050
(102,214)! (4,110)!
Fed.Rep. Germany 228 -2 690 1,000 31,006 31,600
Japan 1,271 1,350 - - 1,240 1,200
Poland - - - - 49,286 49,400
Romania - - - - 1,300% 1,300
USSR 31,042 31,050 - - 52,308 48,200
UsA - - 16,234 19,750 4,886 5,250
(22,370)}
Others - Bul, - - 878
- Pra. - 600 - 250 2,395 8,000
- GDR - 5,284 53,260
Totals 110,609 90,000 26,041 25,000 201,645 150,000
(134,755)1 (32,454)1
1 Total ecatch including juveniles.
2 No quota allocation; catch to be applied against quota allocation for "others".
3 Catch data not available; assumed that quota was taken.

Bulgarian data for Jan - Oct 1973.
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Herring Assessments

a)

Gulf of Maine (Div. 5Y)

Catch statisties. The total catch of herring in Div. 5Y by USA, Canada, Fed.Rep. Germany and

German Dem.Rep. was 32,645 tons, 47% less than the amount caught in 1972. The catch by country,
partitioned as adult and juvenile catches, are shown in Table 3.

Table 3. Catches in the Div. 5Y adult and juvenile herring fisheries inm 1973.

Catches (tons)

Adult Juvenile
Country fishery fishery Total
UsA ~ Ages 1-3 1,124 15,110 : 16,234
- Age 4 and older 4,878 1,258 6,136
Sub-total 6,002 16,368 22,370
Canada - Ages 1-3 227 - 277
- Age 4 and older 3,833 - 3,833
" Sub~-total 4,110 - 4,110
FRG Age compositions 690 - 690
not yet
GDR reported 5,284 - 5,284
TOTAL 16,086 16,368 32,454

The catch in the adult herring fishery declined from 42,129 tons in 1972 to 16,085 tons in 1973
(this excludes 191 tons taken by the Fed.Rep. Germany in the southeast portion of Div. 5Y).
There was some indication in 1973 that the upusual distribution of catches was due in part to
changes in availability. All countries showed deciines in catch, with the US catch of adults
deciining from 18,698 to 6,001 tons, the Canadisn catch of adults from 11,637 to 4,110 tons,
Fed ,Rep. Germany catch from 2,936 to 690 tons and German Dem.Rep. catch from 8,898 to 5,284
tons:; the Maine juvenile catch also declined from 19,513 toms in 1972 to 16,369 toms in 1973,

Year-class abundance and stock size. The catches in the Div. 5Y adult fishery (Table 4) show

the continual decline in older fish and the great dependence of the fishery on the recruitment
of the 1970 year-class. The good year-classes of 1960 to 1963 constituted 53%, 21%, 3% and 3z
of the total catch (by weight} in the yeara 1970-73. The very poor year—classes of 1968 and
1969 constituted 2%, 13%, 23% and 42Z of the total catch in the same years. The catch of the
1966 year-class (the strongest year-class between those of 1963 and 1970) declined from about
10,000 tome in 1972 to less than 4,000 tons in 1973. The size of the 1970 year-class 1s not
known, but it appears large in the herring fisheries of Div. 5Z and 4X, and there has been some
parallelism in year-class strength among the different fisheries., The catch of the 1970 year-
class in the juvenile fishery at age 2 was about one-half of that of the 1966 year-class,
although there are indications that the 1972 catch level may have been limited by plant
capacities and not abundance.

Any large catch in 1974 must come substantially from the 1970 year-claes, and the estimate of
allowable cateh in 1974 depends critically on the estimate of abundance of this year-class.
The 1971 year-class appears to be poor, ae judged from the catches of this year-class in the
juvenile fishery in 1973. The age-2 herring catch of the 1971 year-class was larger than that
of the 1969 year-class but less thaun that of the 1967 and 1968 year-classes.

Estimates of stock size in Div. 5Y for the years 1967-74 are given in Table 5. Following an
accumulation of stock before 1968 from earlier strong year—classes, the adult (age 4 and older)
stock size has steadily declined from 1968 to 1973. The estimated adult stock size (age 4 and
older) at the beginning of 1973 was only 27 of that of 1967 and 1968. Under all three
assumptions of recruitment in 1973 of the 1970 year-class, the 1974 atock size (age & and older)
has increased (Table 5).
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Estimates of F in 1973 to give 1974 stock size (age 5 and older). Catches of the 1966 and the
1963 year-classes in the Maine juvenile fisheries aa 2-year-olds were very similar, and it was
assumed that these twoc year-classes were of the same size. In the cohort analysis of the adult
fishery, using 1972 as the base year, estimates of the size of the 1963 year-class in 1968 as
S5-year—olds would be expected to be relatively unblased by the assumed starting Fs. This
eatimate was therefore used to give the size of the 1966 year-class in 1971 ae'S-year-olds.
This aize was equivalent to an F = 0.8 for this year-clase in 1972, which gave 1972 Fs for other
year—classea by uaing proportions from 1970 and 1971 Fs. These Fg were applied to 1972 stock
size by age-group to give the 1973 stock size by age-group. The 1973 stock size and 1973 catch
then gave estimates of fishing mortalities for 1973 (Table 6). These 1973 Fs were used to give
year-class size in 1973 for age 4 and older fish and 1n 1974 for age 5 and older fish.

Table 6. Estimates of fishing mortality (F) in the Div, 5Y adult herring fishery
from cohort analysis, assuming M = 0.2,

Fishing mortality (F) by age-group Average F!

Age 3 Age &
Year 3 [ 5 6 7 8 9 94+ | & older & older
1967 - 0.04 0.10 0.19 ©€.22 0.10 0.12 0.36 0.10 0.13
1968 | 0.09 0.12 0.25 0.27 0.29 0.3 0.37 1.07 0.24 0.26
1969 | 0.16 0.04 0.10 0.31 0.43 0.37 0.42 0.80 0.21 0.23
1970 | 0.06 0.16 0.15 0.40 0.75 0.87 1,27 1,63 0.35 0.44
1971 | 0.20 0.18 0.31 0,53 ©0.91 1.6% 1.58 1.87 0.46 0.53
1972 | 0.422 0.56 0.56 0.80 0.97 1.00 0.65 0.67 0.66 0.70

0.0653 0.21

1973 {|o.0403 0.29% o0.38% 0.45% 0.59% 0.59% 0.65% 0.80% 0.16 0.45

0.0302 0.13

The average Fs are welghted over year-classes by stock size in numbers.

2 From iteration of exploitation rate with N3 determined from Nze-(0'67 + 0'20),
where 0.67 1s F averaged over 1966-68 year-classes 1in juvenile fishery.

3 From assumption of 3 levels of recruitment relative to the strength of the

1966 year-class at age 3.

% ¥From iteration of exploitation rate where Ni (for 1973) = Ni_le-zi—l.

Recruitment in 1974 of 3~ and 4-year-old fish. Three levels of year-class size for the 1970
year-class, as 3-year-olds in 1973, were assumed, vZ3. 1.0, 1.5, and 2.0 times the size of the
1966 year-class, Comparison of the 1973 catch for each of the three assumptions gave three
estimates of F for this year—clags in 1973 and three estimates of year-class size in 1974.
Recrultment of the 1971 year-class in 1974 was equated to that of the 1969 year-clase in 1972,
This 1969 year-class was the weakest yet recorded in the fishery. For each estimate of 1970
year-class size (in each case coupled to the same estimate for the 1971 year-class), a range of
fishing wortality was applied to the 1974 stock size to generate a range of catches in 1974 and
stock silzes for 1975 (Table 7). Recruitment in 1975 was assumed to be slightly less (27,000
tons) than the average observed in the adult fishery since 1967 and the same 1974 Fs were
applied in 1975 to give 1976 stock size.

TAC level. The Commission in 1973 agreed that the Div. 5Y catch in 1974 must result in the
restoration of the adult stock tec at least 60,000 tons by the end of 1974, and in any event,

the TAC for 1974 cannot exceed that of 1973 unless the adult stock size at the end of 1973 has
reached a level which will provide the maximum sustainable yield by the end of 1974 (Special
Commission Meeting, January 1973, Proc. No. 3, App. II). The level of stock size to give the
optimum level of recruitment is considered to be 100,000-120,000 tous. Unless the stock size

is approxzimately 110,000 tons or greater at the beginaning of 1974, the catch in 1974 must not
exceed 25,000 tons. Under all of the present assumptions of recruitment in 1973, the stock size
at the end of 1973 is less than 110,000 tons and the TAC for 1974 camnot therefore exceed 25,000
tons. As can be inferred from Table 7, for a stock slze of at least 60,000 tons at the
beginning of 1975, the 1974 catch would have toc be lese than 1,000 tons under Option A (1970
year-class equal to 1966 year—class), less than 18,000 tons under Option B (1970 year-class
equal to 1.5 timea the 1966 year-class), and less than 37,000 tons under Option C (1970 year-
class equal to 2.0 times the 1966 year-class).

Table 7 and Fig. 1 show the consequence of maintalning a TAC of 25,000 tons in 1974, If it is
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assumed that the 1970 year-class is 200% of the 1966 year-claes, a catch of 25,000 tons should
result in a stock size at the beginning of 1975 of 72,000 tons. If the 1970 year~class 1s 150%
of the 1966 year-class, a catch of 25,000 toms in 1974 would result in a stock size of 55,000
tons at the beginning of 1975. If the 1970 year-class is the same size as the 1966 year-class,
a catch of 25,000 tons in 1974 would result in a stock size of 37,000 toms.

Table 7, Resultant stock sizes (age 4 and older) as a function of catches (age 3
and older) for the Div. 5Y adult herring fishery, assuming three sizes
of the 1970 year-class and a range of fishing mortality rates in 1974,

1970 yc | Stock size at F in F on Catch in Stock Catch Stock
as % of | start of 1974 1974 1970 1974 19751 1975 19761
1966 yc | (10%) (000t) |(100%) ye (10%) {000t) | (0OOL)  (00Ot) | (00Ot)
[l 0.2  0.07 24,1 5.2 54,92 6.2 69.4

0.4 0.14 | 46.2 9.9 50,7 10.9 61.2

100% 370 " 0.6 0.21 | 66.5 14.2 46.8 14.3 54.5
(A) 0.8 0.28 85.0 18.1 43.3 16.9 48.8
1.0 0.35 | 102.1 21.7 40.2 18.8 44,2

| 1.2  0.42 | 117.8 25.0 37.3 20.1 40.2

l e.2  o0.07 31.1 6.5 71.2 7.6 84 .4

0.4  0.14 59.6 12.4 65.9 13.4 74.1

1502 0.6 0.21 85.9 17.7 61.12 17.7 65.6
® 488 85 0.8 0.28 | 110.1 22.7 56.7 20.9 58.6
0.9 0.32 | 121.5 25.0 55.0 21.9 55.0

1.0  0.35 { 132.6 27.2 52.6 22.2 52.7

(| 1.2 0.42 | 152.9 31.3 49.0 24.8 47.7

(| 0.2 o0.07 ]| 381 7.7 87.3 9.2 99.1

0.4 0,14 | 73.3 14.8 80,9 16.1 86.7

200% 606 106 0.6  0.21 | 105.7 21.3 75.1 21.3 76.4
(c) 0.7 0,25 | 124.2 25.0 72.0 23.5 71.0
0.8 0,28 | 135.7 27.3 £9.7 25.2 67.8

\/ 1.0 0.35 | 163.,3 32.8 64.92  28.0 60.6

[

Stock sizes pertain to beginning of year.

For a stock size greater than 60,000 tone at the beginning of 1975, 1974 catches
would have to be <1,000 tons under Option (A), <18,000 tons under Option (B) and
<37,000 tons under Optiom (C).

Under all three assumptiona about the size of the 1970 year-class, if future recruitment is
&lightly less than the average for the years 1967 to 1972 and the fishing mortality remains the
same, the 1976 stock size will remain at about the same level relative to 1975. It should be
pointed out that high precision should not be placed on the exact values in Table 7, as imprecise
welight-at-age data and assumptions concerning the estimates of fishing mortalities will affect
the precision of the stock size, even if the correct recruitment level were known.

Traditionally the fishery for adult herring in Div. 5Y has been based on fish of age 4 and older,
caught mainly during the spawning season, while the juvenile fishery exploited mainly age 2
herring during the summer months. During the last two years, the adult fishery extended
throughout the year, catching both age 2 and age 3 herring, while the increased use of the

purse geine in the juvenile fishery has allowed increased catches of age 3 and older fish. If
these fisheriee are catching herring from the same stock, future zssessments will require more
specific consideration of the total catch of age 3 and older herring from both fisheries.

Georges Bank Stock (Div. 5Z and SA 6)

For the Georges Bank stock, recommendations as to total allowable catch (TAC)} for 1974 have to
take into account the need to restore stock size (age 4 and older) at beginning of 1975 to a
level of at least 225,000 tons (Special Commission Meeting, January 1973, Proc. No. 3, App. I).
Algo the 1974 TAC cannot be increased beyond that of 1973 unless the stock size at the begimming
of 1974 (age 4 and older) exceeds 500,000 tons,
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Recalculation of stock Bize and fishing mortalities by age-group. The previous assessment for
this stock (Redbock 1973, Part I, p. 39) was corrected to include the actual catches by German
Dem.Rep. in 1972 (40,016 tons), using Polish and Fed.Rep. Germany age data to assess catches in
numbers. New estimates of stock size, catch, and fishing mortality were thus obtained (Table 8)
to replace those given in Redbook 1973, Part I (Table 9, p. 40). This resulted in estimates of
1973 stock sizes for fish older than 5 years that were less than the 1973 catch of these age-
groups. It was assumed that mortality coefficients estimated for 1972 were correct but that in
1973 there had been a change in fishing pattern, resulting in higher mortality om younger fish,
particularly the sbundant 1970 year-class. For each age-group a predicted 1973 catch in numbers
was estimated, assuming that 1972 mortality rates applied. These were compared with the actual
1973 catches to give a rough measure of the change of distribution of F among the age-groups.
This procedure suggested that Fs for older age-groups were one-half, or slightly less, in 1973
compared to 1972, and allowed the calculation of Fs by age-groups. The levels of assumed Fs

in 1974 were partitioned among age-groups in the same proportions, This then implies that
recruitment of the 1970 year—-claas to the fishery was complete at age 3.

Table 8. Georges Bank herring stock (Div. 5Z + SA 6): stock size and catch (millions) and fishing
mortality, 1967-74. (This is a revision of Table 9 in Redbook 1973, Part I, page 40.)

Numbers (millions) by age-group Age 3 & older | Age 4 & older
Number Welght Numbgr Weight
Year 2 3 4 5 6 7 8 9 9+ | (10%) (000t)| (10%) (0DOL)
Stock 19671 1201 1402 973 1302 1100 133 23 20 | 6154 1322 4953 1136
19681 1454 977 1093 699 B33 557 64 13 | 5696 1232 4242 1007
19691 1627 1143 735 591 361 295 152 47 | 4951 988 3324 736
19701 1012 1291 745 351 232 125 67 35 | 3858 761 2846 604
1971} 565 715 649 365 177 106 56 43 | 2676 550 2111 462
19721 (2010 559 239 333 238 142 53 41 33 | 1638 339 1079 253
16283 2459 433
1973 2440% 4311 1181 119! 82! 45! ml 2513271 558 831 180
32343 4065 681
4222 1285 243 726 155
1974 559% (10742 1182 392 682 472 262 62 ({1937 359 1378 272
1724 2587 476 2028 389
Catch 1967 2 7 61 108 251 379 49 11 10 876 219 869
1968 3 52 72 336 233 433 337 22 7 | 1492 373 1440
1969 - 46 210 277 278 189 191 110 24 | 1325 306 1279
1970 13 125 451 270 122 93 52 30 18 | 1161 247 1048
1971 13 333 276 285 176 104 50 14 22 | 1260 263 938
1972 28 35 110 214 158 100 45 29 21 712 174 677
1973 10 1026 266 64 33 23 12 3 5 | 1432 199 515
Mean F°
F 1967 - 0,01 0.05 0.13 0.24 0.48 0.53 0.74 - 0.18
1968 - 0.04 0,08 0.41 0.46 0.85 1,10 0.46 - 0.40
1969 - 0.03 ©0.23 0.54 0,74 0.86 1.25 1.61 - 0.42
1970 - 0,15 0.49 0.51 0.48 0.58 0.60 0.63 - 0.41
1971 - 1,05 0,5 0.66 0.76 1.04 0.75 0,33 - 0.74
1972 }0.01 0.86 0.51 0.83 0,87 0.95 1.37 0.33 - 0.80
1.15 1.03
1973 - |0.62 1.10 0.90 0,35 0.35 0.35 0.35 - 0.67
0.43 0.51
l st 4
ock size calculated from ———— .
F(l-e %
2 - =21
Stock size calculated from N1+1 Nie .

3 Agsumed to be 100%, 150% and 200% of the 1966 year—class at age 3.
%  Assumed to be same as for 1972.
5 Average Fs weighted over year-classes by stock size in number.
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Recruitment of the 1970 year—class. It was reported that the catch per unit effort of the Fed.
Rep. Germany fleet in 1973 was the highest recorded and that the effort was widely distributed;
it was estimated that the 1970 year-class was twice the size of the 1966 year-class, Polish
and USSR catch per unit effort information also suggested that the 1970 year-class was very
large, but no quantitative data were given. The 1973 US epring and autumn surveys indicated
an asbundance increase of 1.5. It was decided to carry out catch projections assuming three
different levels of asize for the 1970 year-class, i.e., 1.0, 1.5, and 2.0 relative to the 1966
year-clasa.

Fishing mortality rates for 1973. The 1973 fishing mortality rates are indicated in Table 8.

Quota levels. The 1974 catches and population sizes for 1975 were calculated for a range of
1974 Fs, which included a level equal to the corresponding 1973 F and, in addition, values less
than and greater than this. The results are given in Table 9 and Figure 2. The following
proints can be made:

h The estimated stock size at the beginning of 1974 ranges from 155,000 tons to 389,000 tons
for 1970 year-class size of 1.0 to 2.0 times that of 1966 year-class; the higher values
are conglderably less than the 500,000 ton level at which Increase of the 1874 TAC
relative to that of 1973 can be considered., It was agreed that the 1370 year-class was
not large enough for the 1974 stock size to exceed 500,000 toms. Therefore the 1974 TAC
should not exceed 150,000 tons.

11} If the 1970 year-class is the same size as the 1966 year-class, the 1975 stock size will
not reach 225,000 tons even with a 1974 TAC of zero. However, it was agreed that the
1973 F value of 1.14 for 3-year-olds associlated with this assumption as to the size of
the 1970 year-class 1s too high and Option A (Table 9) is highly unlikely.

Table 9, Georges Bank herring stock (Div. 5Z + SA 6): 1975 stock size as a function of 1974
catch for three assumed levels of the 1970 year-class and for a range of fishing
mortallty rates in 1974.

1974 stock size 1875 stock size
1970 yc |at start of vear F by ape-group Weighted 1974 cateh at start of year
as ¥ of | Number Weight _ Number Welght | Number Weight
1966 ye | (105) {000¢) 3 4 5 5+ F (10%) (000t) | (10%) (000t)
0.33 0.31 0.26 0.10 0,28 286 51 795 152
¢.66 0,63 0.51 0.20 0.55 501 89 604 118
1002 0.98 0.94 0.77 0.30 0.83 662 118 463 92
(a) 726 155 1.14 1.05 0,9¢ 0.35 0.97 726 130 407 a2
1.31 1.26 1.03 0.40 1.11 783 140 358 73
1.64 1.57 1.29 0,50 1.39 876 157 280 59
1.97 1.88 1.54 0,60 1.66 946 170 221 48
0.18 0.31 0.26 0.10 0.24 387 70 1231 230
150% 0.35 0.63 0.51 0.20 0.49 685 124 993 182
(3) 1378 272 0.53 0.94 0.77 0.30 0.73 916 166 769 145
G.62 1.05 0.%0 0.35 0.85 1012 184 686 130
0.71 1.26 1.03 0.40 0.92 1096 159 613 116
0.89 1.57 1.29 0.50 i.21 1238 225 491 94
0.12 0.31 0.26 0.10 0.25 522 95 1648 304
0.25 0.63 0.51 0.20 0.49 921 168 1294 239
0.37 0.94 0.77 0.30 0.74 1228 224 1024 190
200% 0.43 1,05 0.%0 0.35 0.86 1354 247 914 170
© 2028 389 0.49 1.26 1.03 0.40 0.98 1465 267 818 152
0.62 1.57 1.29 0.50 1.23 1650 301 660 123
0.74 1.88 1.54 0.60 1.47 1705 328 538 101
0.86 2.20 1.80 0.70 1.72 1911 349 442 a3
0.98 2,51 2.06 0,80 1.97 2004 366 366 69
200% 0.20 0.52 0.42 0,17 0.41 829 150 1375 255

It 18 not possible to determine with any certainty the size of the 1970 year-class on which the
recommended TAC very largely depends. Some sclentists considered Option € as realistic, with
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the possibility that values even higher could have been sssumed. Others maintained that the
actual value probably lies between 1.50 and 2.00. If Option C is correct and the 1974 catch is
150,000 tons, the 1975 population size will be 255,000 tons, i.e. 30,000 tons more than the
minimum stock size acceptable to the Commission.

Mova Scotia Stock (Div. 4XW(b))

Formal assessment of the Nova Scotia stock is made difficult because of the complexity of the
fishery in that area. Because the same fishing areas in the Canadian fishery may contain
juvenile, pre-spawning and spawning fish in proportions which vary from year to year and even
from week to week within a fishing season, the problems of determining the numerical exploit-
ation of individual year—classes are great. However recent analysis of the catch data (Res.
Doc. 74/13) provides a better basis for future assessment,

Catch statistics. The total catch of herring in Div. 4XW(b) by Canada, Japan, USSR and Fed.
Rep. Germany was about 135,000 tons. The Canadian catch amounted to 102,000 tons, of which
about 38,000 tons were taken by fixed gear. The catch by gear, partitioned into components
above and below 23 cm, is given in Table 10. The stock relationships are not well understood
in Div. 4X, and it is assumed that fixed-gear catches and part of the purse-selne catchea from
New Brunswick are not from the same stock as that taken in Nova Scotia. However, the 20,860
tona of adult herring taken by purse seine were considered to be part of the Nova Scotia complex
(see Res.Doc. 74/13). Therefore, for sssessment purposes, the following components of the
Canadian fishery were included: Nova Scotia purse-seine (and midwater trawl) catches; welr
catches; the proportion of the gillnet catches in the area where the main stock is fished; as
well as the Grand Manan purse-seine catches, Catch data for other countries involved in the
fishery were incorporated for the peried 1963-73.

Table 10. Herring catches im Div, 4XW(b) in 1973,
partitioned into components above and below

23 cm.
Catch (tons)!
Country Gear Area 223 cm <23 cm
Canada Purse seine 4X(a) 36,209 5,458
4X(b) 20,860 1,704
Weir 4X(a) 5,757 6,493
4X(b) 8,582 10,491
Gillnets 4X(a) 5,715
Misc. gear 945
Sub~total 78,068 24,146
Japan 1,271
USSR 31,042
FRG 228
Sub~total 32,541
Grand Total 110,609 24,146

The Canadian catch is also partitioned by gear based
on yearly length frequencles, presented ln Res.Doc.
74/13, and converted from percentage by length to
percentage by weight taken from Res.Doc. 73/91.
Catches by other countries are assumed to be >23 cm.

TAC levels. Numbers removed at age in the period 1965-73 are summarized in Table 11. For 1973

the USSR catch in Div. 4¥W was apportioned by USSR sampling data. Few length frequencles were
available for the USSR Div. 4X catch, and thus it was apportioned using Canadian Nova Scotia
purse—seine sampling data for Jume, July and August.
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Table 11. Age composition of catches from the DMv, 4XW(b) herring stock, 1965-73.

Age Catch in numbers (000) by age

Year 1 2 3 4 5 6 7 8 9 10 Totul
1965 30 210828 26072 233081 49129 10721 1591 476 16 11 531955
1966 616 45678 270055 56063 308471 44916 15006 7716 1689 215 750425
1967 4630 43234 68671 238403 109786 159205 57936 4497 409 - 686571
1968 13852 746145 78899 64045 267965 70183 87767 31258 15277 5635 1381026
1969 5 65549 325057 51952 115750 71446 48659 18837 6194 2789 706238
1970 448 83808 14819 188539 163076 89144 93908 32846 13428 7300 691312
1371 4626 11105 62611 46175 80192 4189¢ 53092 21031 9732 4215 334669
1972 7732 647970 35408 82118 56397 58906 43546 39860 23034 9315 1004286
1973 215 27422 614700 137063 23449 21889 17655 14598 . 15955 6846 879792

It is apparent from these data that the fishery in 1973 was heavily dependent on the 1970 year-
class, and this will also be true in 1974. Due to changes in the pattera of fishing in 1972 by
both Canada and the USSR, no firm conclusion on the levels of F or the distribution of mortality
among age-groups could be drawn. Thus it was not possible to base predictions of possible 1974
cateh levels on a virtual population analysis. Rather, for ages 3 and 5 to 9, the mean ratio

of catches at successive ages was used to estimate 1974 catches (Table 12), on the basis that
mortality had, on the average, been close to the desirable level, as indicated by previous
virtual population analysis which excluded 1973 catch data, Ratios for 2- and 10-year-olds were
too variable to use this method. For age 2 fish, the 1974 estimated catch was taken as the
equivalent of mean catches in average years (1966, 67, 69, 71, 73), giving an estimate of 1,500
tons. For 1l0-year-olds, the 1974 estimated catch was taken as equivalent to mean catches of 10-
year-olds in 1968-73 (years for which ageing was considered to be sufficlently reliable), giving
an estimate of 2,400 toms.

Table 12. Ratios used and calculations of the 1974 catch of age 3 and ages 5 and
older, for the Div. 4XW(b) herring stock.

Ratio' of year n Ratio of age n to age n-1
to year n-1 3/2 5/4 6/5 776 8/7 a/8
66/65 1.28 1.32 .91 1.40 4.85 3.55
67/66 1.50 1.96 0.52 1.29 0.30 0.05
68/67 1.82 1.12 0.64 0.55 0.54 3.40
69/68 0.44 1.81 0.27 0.69 0.21 0.20
70/69 0.23 3.14 0.77 1.31 0.63 0.93
71/70 0.75 0.43 0.26 0.60 0.22 0.30
72/71 3.19 1.22 0.73 1,04 0.75 1.10
73/72 0.95 0.29 0.39 0.30 0.34 2.10
Mean ratio 1.27 1.41 0.56 0.90 0.43 1.45
Age 3 5 (3 7 8 9
No. at agey_, 27,422 137,063 23,449 21,889 17,655 14,598

No. at age 34,826 193,259 13,131 19,700 7,592 21,167

N
Mean wt. (kg} 0.112 0.223 0.268 0.294 0.331 0.357

Estimated catch by
weight in 19741 3,900 43,096 3,519 5,791 2,512 7,556

1 Total weight contributed by fish aged 3 and 5-9 in 1974 catch = 66,374 tonms.
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This method gives an estimate of the 1974 catch for all ages (excluding 4-year—olds of the 1570
year-class)} of about 70,000 tons. However, there is considerable doubt as to the strength of
the 1969 year-class on which this figure is strongly dependent. It 1s not poseible at this time
to determine whether the high estimated catch in 1973 of the 1969 year-class as age 4 gives a
true estimate of the strength of that year—claas, as the earlier history of the year-class in
the fishery implied it was a very poor ome.

As was done for other areas, three assumptions were made as to the strength of the 1970 year-
class, 1.e, 1,0, 1.5, 2.0 times the size of the 1966 year-class. The strength of the 1966 year-
class was estimated to be 2.4 billion fish at age 1, using virtual population analysie. (There
is a sufficient series of data for this year—-class that the assumption of 2 terminal F value

has little influence on the population estimate). Using a 1974 value of F = 0.50, giving a
yield per recruit close to the maximmm, the contribution of the 1970 year-class to 1974 catches
is 21,000 toms (1.0 x 1966 year-class), 64,000 tons (1.5 x 1966 year—class) and 108,000 ¢2.0 x
1966 year-class).

The Commission has in the past applied the TAC only to adults in the purse seine - midwater
trawl fishery, whereas these calculations refer to the entire stock. Estimated catches by other
gears of at least 20,000 tons must be removed to make these estimates comparable with previcus
TAC levels. Thus, the three assumptions on the strength of the 1970 year-class give estimated
total catches of 70,000 tons, 114,000 tons and 158,000 tone. However, uncertainties about the
strength of the 1969 year—class which, from catches at ages 1-3 could be as small as one-third
of that implied by the catches at age &4, suggest that these are upper estimates and that cstches
could be as much as 30,000 tons lower. Given the uncertainties in these estimates which bracket
the 1973 TAC of 90,000 tons, the Working Group concluded that the TAC for 1974 should remain at
90,000 tons.

Herring Research Requirements

a}

b)

c)

d)

Tagging Experiment

Canada reported that a tagging experiment had been conducted in November and December 1973.
Over 11,000 juvenile herring were tagged in the area around Grand Manan Island in the Bay of
Fundy. External tags were used throughout. Recoveries are possible from SA 4 and 5 and should
be sent to: Biological Statiom, St. Andrews, New Brumswick, Canada.

Larval Surveys

It was agreed that continuation of the ICNAF Herring Larval Survey Program is desirable, since
data can provide information on spawning stock size.

Juvenile Surveys

It was agreed that the juvenile surveys should contipue since the fishery is heavily dependent

on incoming year-classes, for which few indices of abundance are at present available. For

both larval and juvenile surveys, it was considered that the greatest importance was in providing
information on future stock prospects but that preliminary estimates of mortality were also
poseible if both sets of data could be correlated. It was suggested that larval tows be
incorporated in juvenile surveys carried out in the early months of the year. It was aleo
recommended that STACRES organize the larval and juvenile surveys.

Sampling and Statistics

In order to provide increasingly precise advice for management, an improvement in the quality

of the data 1s necessary. Catch statistice and sampling data are essential for both adult and
juvenile fisheries., Also, in order to calculate weight of the catch relative to numbers derived
from present assessment techniques, mean welghts—at-age by month are necessary, especlally since
the fishery is dependent on young fast-growing fish. Analysis would proceed much more quickly
if numbers of fish caught at age by month were also supplied by each country. These data should
be made availsble for the 1975 Mid-term Meeting.
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Georges Bank (Div. 52 + SA 6) herring stock: 1975 stock size as a function
of 1974 catch for a range of fishing mortalities and three assumptions about
the 1970 year-class.
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APPENDIX Il - REPORT QF SPECIAL WORKING GROUP ON ICNAF DATA BASE IMPROVEMENT

Acting Chalrman: J. G. Pope

The Special Working Group on ICNAF Data Base Improvement met in several sessions during 15-18 January

1974 at FAO, Rome, Italy, with representatives present from 12 Member Countries and observers from FAD and
the German Democratic Republic (Bulgaria, Iceland, Italy and Romanpia were not represented). In the absence
of the Chairman, Mr R.C. Hennemuth {(USA), Mr J.G. Pope {UK) was nominated to act as Chairman for this
neeting.

1.

The Specilal Working Group was established at the 1973 Annual Meeting to:

&) formulate a detailed general plan for the finer breakdown of catch and effort statistics.in the
ICNAF Area;
b) conduct a detalled study of the sampling methods used by member countries for estimating age-

length compositions of catches, and document the sourcea and magnitude of sampling errors in
past estimates of stock structure for major fisheries through analysis of past sampling; and

c) investigate the advantages as well as costs of an expanded central data processing unit in the
Secretariat with respect to processing more refined data on catch and effort, as well as pro-
viding increased capability for analysis of commercial and research sampling data.

To make it possible for the Working Group to make specific recommendatfons to STACRES about the problems
listed sbove, it is essential that further research work relevant to these topics be conducted and
reported. Clearly, therefore, the primary objective of the Working Group at this meeting was to
formulate the research work that was needed and to delegate this to member countries., The three
following sections of this report are directed to this objective.

The Finer Breakdown of Catch and Effort Statistics

The general feeling of the Working Group was that there was a genuine need for a finer breakdown of
catch and effort data. 1In particular, it wag felt that a finer breakdowm of such data would provide
additional inputs into the assessments of the mixed fishery problem and would zesist in the assess—
ment of species with geographical ranges which did not correspond with the current reporting areas
(e.g. red hake in Div. 5Z). It was also felt that a finer division of catch and effort data would
help to refine measures of fishinpg effort.

It was noted that most countries currently collect data that would allow reporting of bi-weekly data
on as fine a breakdown as 30-minute rectangles. It was clear, however, from the discussion that
collecting catch and effort data in a breakdown as fine as this for all areas would involve everyone,
particularly the ICNAF Secretariat, in a greatly increased workload, Consequently, it was decided to
start with a pilot scheme on an experimental basis for one division. Div. 5Z was selected, for, in
addition to supplying costing and logistic information for the Working Group, the data might well give
valuable additional information for assessment of the red hake stocks in this area and for assessment
of the mixed fishery problem. A protocol for the reporting of these data 1s given ae Annex 1.

The results of this pilot study should enable the Working Group to advise the Commission on the
probable cost and problems of increasing the data base of catch and effort statistica in all ICNAF
Areas. It was stressed that this was an experiment to produce information and not a final recommend-
ation. The reporting of this additional information for Div. 5Z was essentially additicmal to the
usual data reporting and should in no circumstances be regarded as a substitute for the routine data
submigsions.

In order to formulate plans for analyses of these data, a task force, consisting of Dr B.E. Brown
(UsA), Dr F. Nagasaki (Japan), and Mr @#. Ulltang (Norway}, was requested to study and report on these
problems. Thelr report is at Annex 2.

The scale of the proposed pilot study will require that the Secretariat have additiomal facilities.
Without a clear indication of the quantity of the data that will be involved in the Georges Bank pilot
study, it is oot possible to project with any degree of precision the cost of such a study to the
Commigssion. An Indication of the work involved and the estimated needs are as follows:

a) Preparation of data for key-punching Clerk (3-4 mo) $2,000.00

b) Key-punching and verifying Contract $2,000.00

c) Programming Contract -~  $1,000.00

d) Computer costs (if work involves $1,000.00
overtime for computer astaff)

e) Duplication of computer plots 0

£) Space 200 fr2 0
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The provision of funds for the Secretariat to carry out items (a) to (e) above must be considered in
conjunction with the provisions of space sultably located near the Secretariat offices, so that the

data-processing can be closely supervised. The space problem is the moat critical of those listed,

and, unless provision is made for suitable space, the other points become redundant.

The Working Group therefore recommends that STACRES present thegse requirements to the Commission.

Age and Length Sampling

The Working Group agreed that there was a need to establish guidelines for all kinds of blological
sampling and, where possible, to develop standard methodology for sampling length and age distributions
and other blological characteristics of the stocks. It was decided that there wae & real need first

to improve the accuracy and precision of sampling for length and age, and the hope was expressed that
the Working Group would be able to recommend specific levela of preclsion that could be regarded as
gatisfactory.

In order that the Working Group will be able to give specific advice rather thsn to merely voice the
usual sampling platitudes, it was recommended that individual countries should conduct investigatione
of some of their sampling schemes and to submit these results prior to the 1974 Annual Meeting. It
was felt that it would be valuable to coordinate the separate natlonal work, and a sub-group of
specialiste (Mr Pope, Miss Brennan, Dr Rikhter, Mr Nikolaev, Mr Krdncke, Mr Gulland, Dr Poplel and

Dr Brown) was set up to provide the Working Group with specific advice.

The proposales of this sub-group were:

a) All member countries of ICNAF should produce a document, detailing thelr methods of sampling,
and describing each major fishery in relation to the opportunities presented at sea and on
shore for sampling catches and landings for length and age composition. A description should
elso be given of the current sampling program, including an outline of the costs (staff, etc.)
involved. A suggested outline is:

Population sampled

Place sample taken

Method of collection (including preservation)
Size of sample and frequency of sampling
Staffing and/or cost

Reason for choice of method

Posaible drawbacks toc method

Constraints on sampling.

An example of the desired report is given as Annex 3. This lnformation should be forwarded to
the ICNAF Secretariat as soon as possaible.

b) In order that the merits of the various sampling schemes currently used may be investigated
objectively, it was recommended that all members of ICNAF should, if at all possible, conduct
investigations into the accuracy of their current sampling methode with the objective of
identifying any biases present. These investigations, and any others previously made but
unpublished, should be reported to the 1974 Annual Meeting as research documents.

c) Since correct ageilng is crucial to correct assessments, the Working Group recommends (1) that
the Secretariat request national bibliographies of age validation studies already conducted on
ICNAF stocks and advise on stocks where age reading was considered to a problem; and (it}
that STACRES then consider the need for initiating suitable studies.

d) Member countries were nominasted to conduct statistical studies of stocks as follows:

Cod, haddock USA, Spain

Flounders USA, Canada

Redfish USSR, Canada

Mackerel Poland, GDR

Herring USSR, FRG, Polend
Squid Japan

Silver hake USSR, UK (with US data)

and are requested to adopt as a format for presentation where applicable:

1) the figures and tables of Res'Doc., 74/29 ueing the methode proposed by Miss J. Brennan;
and
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1) Fig. 1.10 of Gulland 1955 (Estimations of growth and mortality in commercial fish
populations., Fish, Invest., Lond., Ser. 2, 18(9)).

Advice on (1) may be obtained from Miss J. Brennan, Northeast Fisheries Center, NMFS, Woods
Hole, Mass., USA, and on (ii) from J, Pope, Sea Fisheries Laboratory, Lowestoft, Suffolk,

England.

Results should be reported as research documents for the 1974 Annual Meeting. Further useful
references are given in Annex 4.

Expanded Central Data Base -~ Methods of Reporting and Processing

Tt was felt that an expanded central data-processing unit in the Secretariat wight have considerable
advantages in providing increased capability for analysis of commercial and research sampling data.
However, the cost of such a unit would be impossible tc define without results from the pileot study.
The Working Group therefore decided to leave this gquestion until these became available.

The Aselstant Executive Secretary was requested to assess, before the 1974 Annual Meeting, the costs
to the Commission of requiring the Secretariat to accomodate the reporting and processing of raw
sampling data, assuming this was at the current level. The Working Group recommends that individual
countries Inform the Assistant Executive Secretary of the approximate number of length and age samples

they make in one year at present.

The Working Group wishes to draw atteation to the fact that sound advice to STACRES depends also on
adequate blological sampling other than that giving age-length composition, as specified in the terms
of reference; and the Working Croup therefore recommends that the terms of reference of the Working
Group be expanded to Include all aspecte of biological sampling of catches.
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ANNEX 1 - PROTQCOL FOR THE REPORTING OF ADDITICNAL DATA FOR DIVISION 52

Reports should be made for the last 4 months of 1973, if at all possible, (to be reported by airmail
to the Secretariat by 15 March 1974) and for the first 2 months of 1974 (to be brought to the 1974 Annual
Meeting).

Reports should be made of the catch and effort by 30-minute rectangles (the Secretariat will circulate
a chart showing the rectangles to be used as soon as possible) for each of the effort categories reported
in STATLANT 218 or in more detail if this 1s available (e.g. digscriminating between pelagic and bottom
trawls). This information should be presented for each half month of the period - the first half of each
month being defined as being from day 1 to day 15 and the second from day 16 to the end of the month.
Effort data should be reported as currently requested, e.g. hours fished, days fished.

The specles for which catch 18 to be detalled are cod, haddock, redfish, pollock, red hake, silver
hake, yellowtail flounder, other flounders, squid, argentines, herring, mackerel, other fish.

Members are requested to complete a full breakdown of their statiaties, but, if this is not possible,

a stratified random sample of all vessel categories of at least 20% of their data should be analyzed.
Information should be submitted to ICNAF on forms to be provided by the Secretariat.

App. II
Annex 2

ANNEX 2 - REPORT OF TASK FORCE ON ANALYSIS OF REFINED CATCH/EFFORT DATA

The following analyses are suggested to compare the 6-month refined time-area data with that currently
being reported:

a) Plots of catches of the requested categories and total catch by 30-minute squares by two-week
period.

b) Plote of effort by major gear and tonnage categories by 30-minute squares by two-week periods.

c) Comparison of seasonal trende catch per unit effort for selected specfes calculated for the

refined data and with the currently available data.

d) Comparison of relative catchability coefficients between gear-tomnage classes caleulated from
the refined data and from the data currently available.

It is requested that the Secretariat be responsible for producing a computer file of the data and
items {a) amd (b), realizing that additional reasources would he needed to do this, Items {c) and (d)
should be done by scientists from the various countries {Japan will examine the squid data and USA will
make a comparison of relative catchability coefficients using analysis of reviewed procedures). It is
stressed that a significant amount of analysis must be available by the 1974 Annual Meeting. Therefore
preliminary analyses on portions of the data should be reported to that Meeting. The Chairman of the
Working Group will request other such studies by lerter. ‘
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ANNEX 3 ~ EXAMPLE OF SAMPLING REPORT PROPOSED BY WORKING GROUP ON ICNAF DATA BASE IMPROVEMENT

Country - United States

Fishery -~ side trawlers making trips of about 14 days duration to Gulf of Maine, Georges Bank and Southern
New England areas. Catches are landed at various New England ports.

Opportunities for Sampling - dockside sampling only. Sampling of discards is inadequate.

Current Sampling:

Populatton Sampled - yellowtail flounder landinge from Georges Bank (Subdiv. 5Ze) by quarters.

Length Sawples:

Place Sample Taken - dockside, at ports where the bulk of the species is landed,

Method of Collection - landings are sampled by market category and area in which catch was
taken. A primary sampling unit consists of one 125 1b box of fish. The unit {s separated
into males and females and measured.

Size of Sample and Frequency of Collection - about 5 samples per month are taken, each con-
slsting of about 100 fish.

Staffing and/or Cost - 5 port samplers.

Reason for Choice of Current Sampling Methods — with the logistic comstrainte listed below,
the current scheme seems the most reascnable and direct such that unbiased estimates of
percent at length can be made.

Drawbacke - the number of samples taken seems to be inadequate, although the number of fish
measured per sample is adequate. Discarde are not sampled.

Constraints - on-board sempling ia not possible at present due to restrictions imposed by
vessel captains, as well as lack of space on board for sampling and for sample storage.

Age Semples:

Place Sample Taken - dockslde, at ports where the bulk of the species is landed.

Method of Collection - landings sampled for lengths (above) are subssmpled for ageing, such
that at least one fish is taken from each cm interval group by sex.

Size of Sample and Frequency of Collection - a total of 25 males and 25 females 1s typically

collected for ageing from each sample taken for length meaaurements.

Staffing and/or Cost - 3 age readers, 5 port samplers.

Reason for Choice of Current Sampling Method - to get an unbilased eatimate of percent of age
at length {group).

Drawbacks - currently, both the numbers of samples taken and the number of fish per sample are
inadequate to estimate the percent of age at length (group) precisely.

Conetraints - the gize of ataff limits the workload (specifically ageing) that can be handled
under specified time limits.
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Annex 4
ANNEX 4 - SUGGESTED REFERENCES
Bazigos, G. P. 1973. Deck Sampling: An Assessment of & Pilot Trawling Survey at Lake Malawi (UNDE/SF/
MLW, 16), FAQ, Rome, Italy.l

Cochrane, W. G. 1963, Sampling Techniques. 2nd ed., John Wiley and Sons, Inc., New York, 413 p.

Gulland, J. A. 1966. A Manual of Sampling and Statistical Methods for Fisheriea Biology, Part 1: Sampling
Metheds, FAO, Rome, Italy.

Pope, J. G. 1972, An Investigation of the Accuracy of Virtual Population Analyseis Using Cohort Analysis.
Fes. Bull. int. Comm. Northw. Atlant. Figh., No. 9, p. 65-74.

Pope, J. G, and D. J. Garrod. 1973. A Contribution to the Discussion of the Effects of Error on the
Action of Catch Quotas and Effort Quotas. Anmu. meet. int. Comm. Northw. Atlant. Fishk 1978,
Res.Doc. No. 110, Serial No. 3074 (mimeographed).

I A contribution to the discussion of the effects of errors in sampling; limited distribution to

participante of the Special Working Group on ICNAF Data Base Improvement.
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APPENDIX IIT - REPORT OF WORKING GROUP ON COORDINATED SURVEYS

Chairman: J. Messtorff Rapporteura: R. G. Halliday

A. T. Pinhorn

The Coordinated Surveya Working Group met on 16-17 January 1974 at FAO, Rome, Italy, to consider

various matters referred to it from STACRES., On the advice of the Chairman of STACRES, Dr A.W. May, the
Group agreed to broaden the scope of its discussions to include all survey work, Including hydro-acouatic
surveys, on which a special session was held to discuss equipment and methodology.

1.

Stratification Schemes for Groundfish Surveys

A reviged stratification scheme for SA 2 and a proposed scheme for Div. 3K were presented by Dr
Messtorff (Res.Doc. 74f4), who reported on the successful use of the stratified-random sampling design
in these areas by Fed.Rep. Germany in 1973, It was noted that, in contrast, such a design was found
impractical for use in SA 1.

Stratification schemes, which have been tested by use, are now available for almost all of SA 2 to 6,
and 1t was suggested that these be brought together (including calculations of stratum sizes) for
review and standardization at the Annual Meeting as a preliminary to production of a manual on
methodology for groundfish surveys in the ICNAF Area. The Secretariat was requested to solicit
information by Circular Letter and collate the materisl for presentation at the 1974 Annual Meeting.
It was alsc proposed that the Secretariat produce working charts, showing the stratification schemes
for all areas, and supply these to interested countries, It was thought that inclusion of the Baffin
Island reglon in the stratification scheme would be useful, and countries with bathymetric charts of
the area were requested to make these avallable at the 1974 Annual Meeting.

Review of Surveys Carried Qut in 1973

Most countries indicated that the surveys acheduled for 1973, and summarized in a table in Redbook
1973, Part I, page 101, were carried out. However, details of surveys and results would not be
avallable until the 1974 Annual Meeting.

Survey Plans and Coordination for 1974

Survey plans of most countries were not sufficiently firm for 1374 that a table setting out these
plans could be produced as was done for 1973 at the 1973 Annual Meeting, However, most representatives
could give general indications of their Intentions, as followa:

Denmark will continue working selected trawling statioms in SA 1 (20 hauls) and try to expand the
number of stations in 1974,

Fed.Rep. Germany will, in 1974, repeat their surveys in SA 1 and 2 at levels similar to those of 1973.
The young herring survey conducted in SA 5 and 6 in 1973 will also be repeated in 1974; this will be
based on a stratified random sampling design and will include a comparison of catches between a bottom
trawl, designed to catch pelagic species, and the standard bottom trawl used in USA surveys and alsc
sampling with bongo neta for 1973 year-class herring.

German Dem.Rep., indicated that groundfish surveys would be conducted in 5A 1, 2 and 3 from November
1974 to February 1975.

Canada hopes to conduct surveys at & level simllar to that in 1973 end at similar times. In additdioen,
a combined hydroacoustic and bottom trawling survey will be conducted on the Scotian Shelf between
January and March, involving over 200 hauls 1f plans are successful.

USSR will conduct surveys in SA 2 and 3 in 1974 as in 1973, but no details were available. 1In SA 4,
an October 1974 survey for silver hake in Emerald Basin will be conducted at a level similar to that
in 1973 (20 hauls); the large-scale Scotlan Shelf survey, which was not conducted in 1973, will be
re~established in 1974, 120 trawl hauls being planned for August; 1in addition, a herring survey of
50 hauls is planned for Div. 4W-X in April. In SA 5 and 6 survey plans are the same for 1874 as for
1973, with the addition of a winter survey (February - March) for pelagics from Cape Hatteras to
Georges Bank; this latter survey will include 120 hauls with a high opening bottom trawl, stations
being chosen at random using the groundfish stratification scheme and will alsc include a hydro-
acoustic survey.

France plans a survey in Div, 3P and Subdiv, 4Vn for cod during 15 January - 15 March and for scallops
during 5-20 November. A herring survey will be conducted in Div, 5Z in September - Cctober.
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Poland will conduct a young herring and mackerel survey in SA 5 and 6 in March.

USA plans to conduct 1974 surveys at levels similar to those of 1973, but modified to include hydro-
acoustic work in SA 4, 5 and 6. In addition, intensive surveys in shallow coastal waters will be
conducted from the Bay of Fundy to Cape Hatteras in May. The USA 1s continuing to develop submarine
surveys of resources of the continental slope mainly in SA 6, and in 1974 this will be done in July -
August. Surface craft are also involved using techniques such as camera surveys. An invitation was

extended for others to participate,

Hydro-acoustic Surveys

The potential importance of hydro-acoustic survey techniques for estimation of fish abundance was
recognized and a special meeting of experts and interested biologists was bheld to discuse equipment
and techniques following a presentation on methodology of hydro-acoustic equipment calibration by
Mr J. Suomala (USA) (see Anmex 1}.

The Group concluded that the measurement of aquatic biomass by hydro-acoustic methods cannot, at this
time, be considered to be a rellable Information source for TCNAF deliberations and decisions.

However, 1f properly developed and executed, hydro-acoustiec experiments and subsequent surveys with
properly calibrated equipment are performed, it is highly likely that additional information concerning
the rate of change of pelagic fish abundance in the ICNAF Area may be obtained.

It was noted that cooperative arrangements have already been made for US, USSR and Polish research
vessels to conduct hydro-acoustic experiments during the first half of 1974. Other countries are
encouraged to participate in future srrangements of such experiments. US experts will prepare a
manual for such proposed joint hydro-acoustic surveys.

Reporting of Survey Data (Res.Doc. 74/33, 34)

Summary information on the status of pre-recruit abundance estimates for the major gpecies in SA 5
and 6 is given in Res.Doc. 74/33, and information on cost estimates for juvenile herring surveys at
varlous levels of accuracy is presented in Res.Doc. 74/34.

The various procedures and techniques associated with the stratified-random groundfish surveys were
discussed, and it was indicated that these originated from the experience of the US groundfish surveys
over several years. They had been presented in various documents to previous ICNAF Meetings, and these
together with previous discussions in the Working Group stimulated other countries to devise stratified-
random schemes for the northern subareas, Dr Edwards (USA) indicated that all of the procedures and
techniques used by the US sclentists in their stratified-random surveys would be presented at the 1974
Annual Meeting as a single document, and the Working Group could then discuss the desirability and
feasibility of including the material in the manual on surveys to be produced by the Secretariat as
referred to in Section 1 above.

The Working Group discussed the desirability of obtaining data on the physical enviromment in time to
be used in deliberations of STACRES. It was indicated that hydrographic cbservations at most trawling
stations, as well as standard hydrographic sections, are carried out during surveys by eome countries.
It was further indicated that proposals will be forthcoming at the 1974 Annual Meeting concerning
monitoring of the physical environment. The problem cof procedures for handling such data was discussed.
One suggestion was that a data bank might be established at the Secretariat. It was indicated that
further discussion on this subject should take place at the next meeting of the Environmental Sub-
committee.

The Chairman of STACRES suggested that the problem of coordinating all types of surveys should be
discussed at the next meeting of the Steering and Publications Subcommittee.

Polish Government's Offer of the R/V Professor Siedlecki for Herring and Mackerel Research in Subarea
5 and Statlstical Area 6

It was indicated that the R/V Profegsor Siedlecki would be available for a survey to provide bilomass
estimates of especially herring and mackerel in SA 5 and 6. The timing of the survey and the area to
be covered were important considerations in planning the cruise. It was suggested that this might be
part of a larger coordinated program invelving other vessela. It was noted that, in addition to the
Polish staff, there was accomodation for seven observers, and countries were invited to participate.
In discussing the possibility of conducting herring and/or mackerel tagging with the Polish veasel,
the type of gear used by the vessel was considered not suitable for taking these species in condition
sultaeble for tagging.

Manual on TCNAF Groundfish Surveys

It was agreed that a comprehensive manual, setting out the methodology developed for quantitative
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groundfish surveys in the ICNAF Area, would be most valuable in promoting standardization of techniques,
now that stratification schemes are avallable for almost all of the fishing areas in SA 2 to 6. The
presentation of data on survey methodology to the 1974 Annual Meeting, as requested in Section 1 above,
will allow full consideration of data relevant to production of the manual. The Working Group there-
fore

recommends (3)

that a manual on ICHAF Coordinated Groundfish Surveye be produced subsequent to the 1974 Annual
Meeting with format and content to be decided at that Meeting.

Other Matters

It was agreed that sufficient time be available in the STACRES timetable for the 1974 Annual Meeting
for the Working Group to deal with matters requiring further consideration at that time.
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ANNEX 1 - SUMMARY OF US PRESENTATION ON AND PLANS FOR HYDRO-ACOUSTIC SURVEYS

Mr Suomala (USA) presented a report on the methedology of hydro-acoustic equipment calibration, a
summary of which follows:

The estimation of the density of fish by hydro-acoustic methods in an aggregation is dependent upon
the knowledge of a number of parameters, These parameters are given in the following simplified basic
expression:

bR g
1ok2Z S y(p) M
where: R - range to aggregation
o - attenuation loss due to combined effects of scattering and abéorption
Io - acoustic source level
K2 - receiving voltage response
g - ratio of power scattered per unit solid angle to the incident inteneity at target
ﬁzRMS - root mean squared value of randomly varylng received voltage
[ - propagation wvelocity of sound
n - time interval of transmitted acoustic carrier frequency
¥(¢) - integrated transducer directivity fumction

All of the above terms, except O, are measurable with high precision and reasonable accuracy to allow
practical density estimations of fish targets. The value of o for the pelagic species of current interests
in those parts of the ICNAF Area monitored by the Naticnal Marine Fisheriee Service, Woods Hole, 1s not
known at this time, and scientifically acceptable values of deasity cannot be obtained. Accordingly, the
parameter ¢ is to be combined with the density estimate, P, as a lumped parameter in the initilal hydro-
acoustical measurement experiments to be conducted in 1974.

The National Marine Fisheries Service, Woods Hole, plans to make avallable basie hydro-acoustical
calibration, echo signal and other electronic measurement and data-recording equipment for deployment on
cooperating survey vessels in order to normalize specific differences in vessel hydro-acoustic equipment.
This measurement equipment will be operated by US persounel during the sea operatioms.

The gathering and reduction of all data obtained during the experiment will be accomplished with the
active participation of ICNAF scientists, and the results of this data reduction activity will be in
accordance with scientifically and technologically acceptable methods and procedures.

The National Marine Fisherles Service, Woods Hole, will provide the following instrumentation and
equipment to verify the various operational parameters of the hydro-acoustical and echo signal processing
equipment on participating vessels:

Tape recorder - Ampex FS51300

Oscilloscope - Tektronix 545

Camera - Type cl2

Comparator amplifier - type 1A7A and type W

Counter - type 524L

Hydrophone — type LC-32

Digital computer - XDS 9300 and IBM 360/75

Analog computer — Beckman 2200

Miscellaneous voltmeters, oscillators, attenuators, megohmeter, computer peripheral equipment and
electronic calculators.
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APPENDIX IV - STATEMENT TN RESPONSE T( STACRES QUESTIONS
REGARDING ADVICE TO THE COMMISSION ON HERRING

STACRES asked two questions of the Commission (STACRES Report, Section I, Subsection 3):

1) Identification of components of the (herring) fisheries and hence catch quantities on which
asseassments should be based in order to be related to the TAC?

) Identification of adult as opposed to juvenile (herring) fisheries?

The following brief explanation deals with both of these points. The TACs developed by the Herring
Working Group in 1972, 1973 and 1974 applied to the following stock components:

a) Div, 4WX. The adulte caught in the Canadlan purse seine fishery off southwestern Nova Scotia
mainly in the summer and autumn. Adelts caught by other nations offshore of the area fished
by the Canadian fleet, including the overwintering concentrations found on the southern Scotian
Shelf. (Redbook 1972, Part I, p. 43)

b) Div. 5Y. The adults caught in "(the) substantial adult fishery.....in the western portion of
the Gulf of Maine.....concentrated on Jeffreys Ledge, Stillwagen Bank and adjacent areas" -
this area being distinct from that of the “traditiomal USA juvenile herring fishery.....limited
to the Maine coastline”. (Redbook 1973, Part I, p. 48)

c) Div. 52 and Statistical Area 6. The adults caught in the Div. 5Z and SA 6 mobile fleet fisheries.

At the Speclal Meeting in Rome In January 1972, adult stock size was formally defined "as that of age
4 and older at the beginning of the calendar year" (Redbook 1973, Part I, p. 34).

There has been a change in the pattern of recrultment to the adult stage and adult fisheries. 1In
earlier years few 3-year-cld fish were caught. In 1973 much and even moat of the catch in all fisheries was
made up of 3-year-old fish. Recruitment of 3-year-old fish during the year (assumptions as to the size of
which now largely determine advice as to TAC) can be dealt with separately (see, for instance, Fig. 1, p. 38,
Redbook 1973, Part 1).

Assessment, therefore, has continued to deal with adult fish, adjusting the details to take into
account the blological changes in the stocks, i.e., earlier age at maturity.

Asseesments for 1973 and 1974 have been based on the expected catch of adult herring. This includes
3-year-old herring expected to mature during the year, which for administrative reasons, to allow monitoring
of catches in the Canadian purse seine fishery, are taken to be fish greater than 23 cm.

T. D. Iles, Chairman
Herring Working Group
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C. REPORT OF STANDING COMMITTEE ON RESEARCH AND STATISTICS {STACRES)
Annual Meeting - May-June 1974

Chairman: A. W. May Rapporteur: V. M. Hodder

Meetings of STACRES and its Subcommittees and Working Groups were held at Dartmouth, Canada, during 21-
31 May and on 13 June 1974. These meetings were preceded on 20 May by a symposium on "Environmental Con-
ditions in the Newfoundland Grand Bank Area in 1972 and their Effect on Fishery Trends”. Since the 1973
Annual Meeting, meetings of STACRES were held in conjunction with Special Commission Meetings held in Ottawa,
Canada, in October 1973 (this volume, Part A, page 5) and in Rome, Italy, in January 1974 (this volume,
Part B, page 9). The ICES/ICNAF Joint Working Party on North Atlantic Salmon met at Copenhagen, Denmark,
during 11-15 March 1974 and its report ie given in Summ.Doc. 74/17.

The complete reports of the Subcommittees and Working Groups, as adopted by STACRES at this Annual
Meeting, are given at Appendix I (Assessments), Appendix II (Coordinated Surveys), Appendix III (Statisties
and Sampling), Appendix IV (Data Base Improvements), Appendix V (Environmental), Appendix VI (Gear and
Selectivity), and Appendix VII (Steering and Publications). Brief summaries of these reports, together with
other matters considered by STACRES, are given below. The STACRES Agenda and List of Scientific Participants
are given in Part D of this volume.

I, ASSESSMENTS (APP. I)

1. Fighery Trends

The total catch of all species in the Convention Area and Statistical Area 6 (Summ.Doc. 74/38) remained
at the same level as in 1972 (4.2 million tons)!. Major declines occurred in the fisheries for cod
(231,000 tons), herring (65,000 tons) and shellfish (129,000 tons)!. These were offset by increases in
the catch of hakes (192,000 tons) and capelin {199,000 tons). Catches declined in Subarea 1 (38,000
tons), Subarea 2 (60,000 tons) and Statistical Area 6 (281,000 tons)}, and increased in Subarea 3
(36,000 tons), Subarea 4 (228,000 tons) and Subarea 5 (124,000 tons).

2. Assessments

The Assessments Subcommittee reviewed all assessments of stocks for which TACs? are In effect or pro-
posed in order to recommend TAC levels for 1975. These assessments generally fall in one of four
categories:

(1) analytical models based on analysis of age structure of a stock over time;

(2) general production models where stock size as a whele 18 known but age composition data are not
avallable;

(3) general bilological information;

(4) catch statistics alocne.

In framing its vecommendations the Subcommittee has kept in mind the general desirability of maintaining
TAC levels that have already been agreed unless there is clear evidence to indicate adjustment for con-
servation reasons. Of more than 50 TACs reviewed, 35 are recommended to remain at the same level in 1975
as in 1974, Table 1 contains a summary of recommended TACs for the varilous stocks under regulatilon and
for which regulation is proposed. Similar tables organized by subarea may be found within the Assess—
ments Subcommittee Report {(Appendix I).

3. Specles Extending Outside Convention Area (Baffin Island)

In recent years fisheries have developed for Greenland halibut, roundnose grenadier and, to a small
extent, for redfish in the area east of Baffin Ialand outside the Convention Area. In 1972 catches of
Greenland halibut were about 10,000 tons and of roundnose grenadier about 6,000 toms in this area.

1 gditorial Note: After the preparation of Summ.Doc. 74/38, containing provisional nominal catches in the
Northwest Atlantic in 1973, an additional 196,000 tons of oysters have been reported from Statistical Area
6 (see Summ.Doc. 74/38, revised 5 July 1974). Thus the total catch of all species in 1973 was 4.4 million
tons, the catch of shellfish, etc. actually increased by 67,000 tons, and the total catch in Statistical
Area 6 declined by only 85,000 tons.

2 Total allowable catches.
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Table 1. Recent catches and proposed TACe for stocks to be congidered for regulation at this Commissien Meeting.
Nominal catchea
(000 tons) TACs (000 tons)? Assesament
Species Stock area 1971 1972 1973 1973 1974 1975 category
Cod 1 121 111 63 - {102) 1073(80) (55) 1
2GH 13 14 + - 20" (20} (20) 1
2J43KL 432 458 354 665.5 (650)  656.7%(650) {550} 1
k| 34 58 23 - 40 {35) (40} 1
INO 126 103 80 103.5 (70) 101.1 (85) (85) 1
k). 64 4s 53 70.5 (70} 708(70) (60} 1
4Vn(Jan-Apr)+4T 57 68 51 - 63 )70 (50) 1
4Vn(May-Dec) 11 9 6 - 107 (10) 1
4vel 54 62 54 60.5 (60) 60 (60) (60) 1
4X{offshore) 9 7 7 - - (8) {5) 1
5Y 8 7 6 10 (10) 10 (10) (10} 4
52 28 25 29 35 (39) 35 (35) (35) 2
Haddock 4y 13 5 4 4 (D) 0 (o (0) 1
4x 18 13 13 $ (0) 0 (D) (15) 1
5 12 7 6 6 (0) 0 (0) 0) 1
Redfish 243K 19 20 3% - 30 (25) {30) 2
M 8 42 22 - 40 () (16) 2
ILN 34 29 34 - 28 (20) (20} 2
30 20 16 9 - 16 (15) (16) 2
3P 28 26 18 - 25 (23) (25) 2
4V 62 50 40 - 40 (30) (30) 4
5 20 19 17 30 (30) 30 (300 (25) 4
A. plaice 243K 5 9 5 10.58(8) (¢:)] 1
M 1 1 1 2 () (2) 4
ILNO 68 59 53 60.5 (60} 60 (60) (60) 1
3Ps 7 7 15 - 11 (10} (11) 4
Yellowtail 3LNO 37 39 13 50 (50} 40 (40 (35) 1
5(E69*) 2 10 26 16 (16} 16 (16) (16} 2
5(W65°) 10 (10) 10 (10) (0)? 2
Witch 2J+3KL 16 17 24 221%17) an 1
3NOo 15 9 7 - 10 (10) {10) 4
3Pa 2 2 3 13 &) 4
Flounders? 4VWX 3% 24 28 - 32 (32) (32) 4
Oth. flounders!? 5+6 28 24 22 25 (25) 25 (25) (25) 3
G. halibucr 2+3KL 25 30 29 - 40'%30) (40) 4
1+Baffin I. 4 14 10 - -
Bilver hake LVWK 129 114 299 - 100 (50-100) (220) 1
sY 8 7 9 10 (10) 10 (10} (15) 3
5Ze 72 78 62 80 (80) 80 (80) (80) 3
5Zwtb 28 31 61 BO (B0) 80 (80) (80) 3
Red hake 5Zelt 9 39 25 - 20 (20) (20) 1
SZuHE 14 il 36 42 40 {40) 50 (50~-70) (45) 1
Pollock 4VWX 12 20 30 55 4
s 14 13 13 50 (50) 55530} (55)
Argentine AVWX ? 6 1 - 25 (25) {25) 3
5 7 33 3 - 25 (25) (25) 4
N grenadier 1+Baffin I. 8 8 5 - -
243 75 24 18 - 32 (30) (32) 1
Capelin 243K + 46 136 - 11 (300) 3
3LNOPs 3 25 132 - 1481¢) (250) (200) 3
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Table 1. (Continued)

Nominal catches

{000 tons) TACe (000 tona)Z Assessment
Species Stock area 1571 1972 19731 1973 1974 1975 category
Herring 4VW{a) 72 32 30 - 45 (43) (45) 3
4XW(B) 93 159 135
4XW(b) (adult) 70 75 91 90 80 (90) (90) 1
5Y 51 62 32
5Y (adult) 39 43 16 25 25 (25) (25} 1
52-Hh 267 174 202 150 150 (150) (150) 1
Mackerel 4VWX 17 13 26 - 55 (=)
3+ 24 22 38 - - (70) 4
5+6 349 387 381 450 304 (251-312). (285) 1
Oth. finfishl’ 5+6 13 115 155 - 125 (125) (125) 4
Squid (I1lex) 344 9 2 10 - - (=} 3
" (Illex) 546 18 23 - 71 (-) (-}
" (Loligo) 5+ 2 31 3 - (50-80) - (71) 2
Overall
2nd tierl® 546 1136 1145 1156 - 923,9 (-} 850 (850)
1 Provisional statistics (Summ.Doc. 74/38).
2 Quantities in brackets are TACs recommended by STACRES.
3 Includes estimated 12,000 tons outside Comvention Area.
% 1Ineluden estimated 1,000 tons outside Comvention Area.
5 1Includes estimated 50,000 tons outside Convention Area.
§ Tneludes estimated 20,000 tans outside Conventiom Area.
7 Includes estimated 2,000 tons ontside Convention Area.
& Includes estimated 2,500 tons outside Convention Area.
9 Recommended TAC pertains to 5(W63°)+6.
0 Inecludes estimated 2,500 tons outside Convention Area.
1 American plaice, witch and yellowrail.
12 411 other flounders except yellowtail.
ii Includes eatimated 5,000 tons outside Conventlon Area.

TACs pertain to 5Z(E69°) and to 5Z(W69°)+6 respectively.

Each country to record its catch separately for Subareas 4 and 5, and note that Subarea 5 catch is applied
against the second tler guota for Subarea 5 and Statistical Area 6.

Countries without specific allocation may cach take a total of 10,000 tens from the stocks, no more than
5,000 tons of which may be takem from Div, 3LNOFs.

17 gxeludes all TAC speciles and aslse menhaden, billfishes, tunas and large sharks.

18 A11 finfish species (cxcept menhaden, billfishgs, tunas and large gharks) and squida.

—
(L]

16

It is possible that both Greenland halibut and roundnose grenadier exist as single stocks in Subareas
1-3 as well as the area east of Baffin Island. However, it was concluded that it would be desirable
for management purposes to partition any TACs that might be agreed for these stocks, If the Commission
wishes to implement precautionary quotas, initial lewvels of 20,000 tons are suggested for Greenland
halibut in Subarea 1 plus the area east of Baffin Island, and 6,000 tons for roundnose grenadier in

the same combined areas.

Proposal to Reduce TAC for Divisions 2J-3KL Cod

The TAC for cod in this area recommended for 1975 is 550,000 tons on the basis of most recent bio-
logical information. With reference to a proposal before the Commission to reduce the TAC below the
level of biological MSY, it was concluded that if the catch is to be reduced to allow for increases in
stock size, any desired reduction can only be ensured by reducing the TAC directly. Closure of the
spawning area in Div. 2J would not necessarily achieve any significant catch reduction in the stock
complex as a whole.

Seasonal Breakdowvn of TAC for Divisions 4VW(a) Herring

The TAC in effect for the 1974 calendar year is 45,000 tons and should not exceed this figure 1if a TAC
is set for the calendar year 1975. However, if the Commission wishes to adopt a TAC for the period
January-June 1975, it should be set at two-thirds the level suggested above, i.e. 30,000 tons.
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Mackerel

The most recent data suggest that mackerel in Subareas 3 and 4 are either a migrating component of the
mackerel fished in Subarea 5 and Statistical Area 6 or, if they form a separate biological unit, their
distribution and fisheries on the two stocks overlap in Subarea 5 and Statisticel Area 6 for part of
the year. It is possible that the present TAC in Subarea 5 and Statistical Area 6 is appropriate for
exploitation of mackerel throughout the ICNAF Area. It was not possible to complete a single assess—
ment at this time for the ICNAF Area as a whole, and STACRES therefore

recommends (1)

i)  that an overall assessment for mackerel in the ICNAF Area be carried out for the 1975 Annual
Meeting,

ii) that a 1875 TAC be set in inelude all maokerel in Subareas 3 and ¢, and
iii) that this TAC be 70,000 tons, being the level of eatch expected in 1874 in these areas.

Two-tiered Quota System in Subarea 5 and Statistical Area 6

The overall TAC for finfish and squid in Subarea 5 and Statistical Area 6 has been set at 850,000 tons

for 1975. Noting that this will be less than the summed TACs for individual compoments of the fishery,
it is pointed out that, although the different individual species fisheries are of varied importance to
the different overall national fisheries, there is no biological reason to expect that the ratio of the
two tiers will be the same for all countries.

Research in 1974-75

While the processing of assessments is gradually being upgraded, further progress will be related to
the research resources deployed and the quality and quantity of data available to ICNAF scientists.
Particular areas that merit special attention in 1974-75 are:

a) stock differentiation and definition of management areas for capelin, mackerel and silver hake;

b) reassessment of silver hake in Div. 4VWX;

c) inclusion of juvenile herring fisheries in the appraisal of the overall effect of fishing on the
herring resources as a whole; and

d) further analysis of species interaction and potential yield of a mixed fishery as a basgis for
review of the overall TAC for Subarea 5 and Statistical Area 6 at the mext meeting.

II. COORDINATED SURVEYS (APP. II)

Reporting and Processing of Survey Data

It was concluded that the development and introduction of standard forms for computer processing could
facilitate the handling of increasingly large amounts of survey data. Since not all naticnal lab-
oratories have adequate computer facilities, the proposed expansion of Secretariat facilities could
assist in this respect 1f implemented.

Manual on ICNAF Coordinated Groundfish Surveys

It was agreed that the proposed manual should contain practical advice and instructions for planning,
execution and analysis of data from groundfish surveys. Pertinent material will be prepared for pre-
sentation at the next meeting of the Group.

Hydroacoustic Surveys

The first joint hydroacoustic experiment was carried out in March-April 1974 by US and USSR research
vessels. It was noted that an inventory of the results of hydroacoustic surveys over the past five
vears is being prepared by FAO. The complex stock mixture in parts of the ICNAF Area leads to pro-
blems in applying hydroacoustic methods, and further research is necessary before such methods can be
used on a routine basis. In view of the potential importance of these techniques for fish abundance
estimations, experimental work should be continued and Member Countriles encouraged to participate.
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III. STATISTICS AND SAMPLING (APP. I11I)

Participation in CWP

It was agreed that ICNAF participants to the Eight Session of CWP to be held in Paris in September
should be the Assistant Executive Secretary, the Chairman of the Statistics and Sampling Subcommittee
and one delegate and one observer from the USA.

Advance Monthly Statistics for Selected Species

It is important to have advance statistics for assessment purposes as early as possible before the
Annual Meeting, and STACRES

recommends {2}

i) that countries be requested to compile preliminary monthly eatch statistics for selected specics
in 1974 and forward the tables by Airmail to reach the Secretariat not later than 31 Mareh 1975,
and

i) that the Secretariat compile the received statisties and cireulate tables to assessment scientipts
as soon as possible after the deadline date.

Statistics of Industrial Fish

It was agreed that catches of industrial fish continue to be contained within nominal catch figures.
However, in view of the usefulness of information on this subject, STACRES

recommends (3)

that National Reeearch Reports should include any available information regarding quantities of fish,
by species if possible, being used for industrial purposes.

ICNAF List of Vessels

It is propesed to issue amendments to the List of Vessels annually as a Summary Document, with a view
to publishing the complete list every third year. STACRES

recomeends (4)

that the ICNAF Liat of Vessels should be published for 1374 using the 1971 format. In future, national
offices should be asked to amend anmually their previcus years' contribution to the List of Vessels, a
copy of which will be sent to them by the Secretariat for this purpose.

Establishment of New Statistical Area

It was agreed that a new statlstical area should be established in the Davis Strait area south of the
Greenland-Canada Ridge and ocutside the Convention Area, and that this new statistical area would be
named the "Baffin Island Area" and coded "0" (zereo). STACRES therefore

recommends (5)

that a new statistical avea be established with the marine boundary commeneing on the east ccast of
Baffin Teland at 66°15' latitude and running due east to the meridian §589°00'W; thence due south to
latitude 81°00'N; thence due weat to the meridian 65°00'W; thence in a northuweeterly direction along
a rhumb line to meet the southeast coast of Baffin Island at East Bluff (61°55'N, 66°20'W).

Requirements for Sampling Data

At the January 1974 Meeting STACRES recommended that all countries be requested to provide sampling data
for 1973 pertinent to the 1973 catches of species for which TACs would be considered at the 1974 Annual
Meeting. While advance reporting of sampling data as requested had been nearly complete, full use of
these data had not been possible due to delay in obtaining preliminary catch statistics for 1973. Since
advance reporting of sampling data was nevertheless highly valuable, STACRES

recommends (6)

that sampling data for species for which TACs are to be considered at the 4wnvual Meeting in any year
be airmailed to the ICNAF Secretariat to arrive not later than 31 March in that year.
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Sampling Yearbook

The Sampling Yearbook series has played a fundamental role in the establishment of ICNAF sampling
schemes. liowever, in view of the amount of work involved in issuing the Sampling Yearbook and the need
to circulate requested data more quickly, STACRES

recommends (8)

i)  that the iseuing of Sampling Yearbooke be discontinued,

11) that an annual list of commercial and vresearch samples available for that year be incorporated
in Redbook {Part I), and

iii) that the Seceretariat aupply the sampling data available, upon request, to Member Countries..

IV. DATA BASE IMPROVEMENTS (APP. IV)

The Special Working Group on ICNAF Data Base Improvements was organized at the 1973 Annual Meeting to

consider a flner breakdown of catch and effort statistics, studies of sampling methods and blas, and
expanded processing activities within the Secretariat. The Group met in Janvary and May 1374.

1.

Catch and Effort Statistics

It was noted that in many countries catch and effort data were already being worked in finer detail
than that required for reporting to ICNAF. There was a consensus that for some fisheries more detailed
data were required than the month by division reporting now in effect, and this was especially true in
the southern subareas. A desirable degree of improvement in the accuracy of assessment and monitoring
would be achieved if a more detalled statistical reporting system were generally adopted. STACRES

recommends (9)

that the Commisaion adopt a statistical reporting aystem based on 30 x 30 minute areas and twice-
monthly time pericds.

The time periods and areas proposed would be adjusted as necessary to be complete subsets of the present
month and divislon strata. The STATLANT system would be changed only to the extent that

a) the STATLANT 21B forms would be changed to indicate the new time periods and areas, and

b) the Secretariat would process the more detailed data to arrive at the present Statistical Bulletin
format, but would produce working reports in finer detail as required by STACRES. It was agreed
FAQ should assume the responsibility of distribution of the new STATLANY 218 forms and accompanying
instructions.

The initial year for new reports could be set by the Commission after consideration of advice from
Member Countries concerning their ability to adopt this system. The system could be phased in on the
basls of subarea, e.g. Subarea 5 and Statistical Area 6 only in the first year, Subarea &4 in the second
year and other subareas in later years as required. Necessary annual costs to the Secretariat would be
about $70,000.00 (1974 Canadian dollars) to fully implement this system. This is an approximate

total and depends to some extent on the Commission's implementation of increased funding currently
requested. These additicnal costs would also be phased depending on the rapidity of implementation of
the aystem.

Sampling

Statistical studies presented at this meeting provided valuable imsights into the problem of blas and
errors in sampling, and STACRES

recommends (10)

that statistical studies outlined in Summ.Doc. 74/8 be completed and reported to the next Annual
Meeting and that the detatled data used be appended to such reports.

The studies available were not sufficient to provide precise advice on sampling requirements with regard
to numbers sampled. However, the present ICNAF minimum sampling requirement was reviewed, and STACRES

recommends (11)
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that an ICNAF sampling requivement should be specified at ome sample per 1,000 tone of fieh eaught for
each division, quarter of year, and gear. As an approwimate guideline, such sampleg should consist of
200 fish from the entire lemgth range for length composition and one fish per centimetre length group
for age composition.

It was suggested that submission of individuzl length samples to the Secretariat for processing would
be more useful than submission of adjusted data. It was agreed that a pilot project using individual
samples in assessment of some major stocks would be valuable. STACRES therefore

recommends (12)

that individgal length and age sawples be submitted to the Secretariat for the years 1972 and 1973 for
silver hake in Subareas 4 and 5 and Statistical Area 6, mackerel in Subareas 3-5 and Statistical Arvea 8,
and eod in Div. 2J-3K[.

Future Work

STACRES noted that the Working Group still had some outstanding matters to be dealt with following the
Annual Meeting, and agreed that these matters be pursued as follows:

a) all matters relevant to sampling will be considered by the Statistics and Sampling Subcommittee,
and

b) all matters relevant to statistical studies, i.e. Georges Bank Pilot Study, will be considered
by the new ad hoc Working Group on Fishing Effort Studles (see Other Matters, page 75).

V. ENVIRONMENTAL (APP. V)

Special Symposium on Environmental Conditions in the Grand Bank Area in 1972

Eleven papers were reviewed at the Symposium, which was held at the Bedford Institute of Oceanography
on 20 May 1974. While 1972 was indicated as an unusually cold year in the Grand Bank area, assoclated
with above-average transport of the Labrader Current, there was alsc evidence that the Atlantie Current
was equal to or slightly above normal. Effects of these anomalous conditions on distribution and
abundance of plankton and fish species were discussed. In view of the extensive coverage, and general
consensus on conditions in 1972, STACRES

recommends (13)

that the papera presented at the Symposium on Envirowmental Conditions in the Grand Bank Avea in 1972
be published in the ICNAF Special Publication series, together with significant points raised in dis-
cuasion.

The volume would be edited by Mr H.W. Hill (UK), in collaboration with the Executive Secretary.

Environmental Conditions in 1973

At West Greenland the cold conditlons prevalent since 1969 have persisted in late winter and spring,
with some warming in the upper layers in summer and autumn. However, a 5-year running mean of sea
surface temperature anomalies shows a decrease to the same low level of the 1900-1920 period. On the
Labrador Shelf temperatures in the intermediate layers and deep slope water were unusually low, Over
the western Grand Bank conditions were colder than at any time in the past 20 years.

Oceanographic Data

The former Canadlan Oceanographlc Data Centre (now renamed Marine Environmental Data Service) reported
that initlatives now underway within that organization will facilitate the development of ICNAF-related
data acquisition and data processing requirements.

Continuous Plankton Recorder Program

A paper was presented on behalf of the Institute of Marine Environmental Research, UK. STACRES is
pleased to note the continuation of this program in the ICNAF Area and to acknowledge the reporting of
resulte, which 1s now established as an annual feature.
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Ice Conditions, Weather and Ice Reporting

STACRES wisheg to draw the attentlon of the Commission to a recommendation made in 1973, which so far
has had little response from Member Countries, and therefore

recommends (14)

that the Executive Secretary write to Member Countries, drawing their attention to the Commission's
request of 1973 that fishing vessels operating off Creemland and Ccnada be encouraged to provide at
legat one weather report daily to eccastal maritime radio statioms when ice is in the vieinity.

It was noted that editing of papers on ice dynamics, presented at the 1973 Annual Meeting, was near
completion.

Remote Sensing

A presentation on this subject was given by Mr P. Vandall of the Bedford Institute of Oceanography.
Sensors mounted in aircraft and satellites have potential application for fish location, and some
examples for tuna, menhaden and shrimp were reviewed.

I0C Resolution on Coordination of North Atlantic Oceanographic Imvestigations

STACRES endorsed the Environmental Subcommittee's conclusion that existing mechanisma for exchange of
information between ICNAF, ICES and IOC were adequate for the present.

Coordinated Envirommental Studies

A US proposal for an expanded ICNAF program of coordinated envirommental research was discussed in some
detail. The need for an expanded program and for better integration of existing data was agreed. How-
ever, there was no clear view of the optimum mix or level of effort needed for physical versus bio-
logical studies, or the best balance between widespread large-gscale studles and intensive smaller-scale
studies. STACRES endorsed the Environmental Subcommittee's conclusion that there is a need to

ay) review the physical envirommental research programs and the available data base in the ICNAYF Area,
and prepare a generalized circulation model based on current state of knowledge of major features
of eirculation and thelr driving forces;

b) establish a standard ICNAF data format for physical environmental data, and develop a plan for
pooling such data from sll Member Countries on an annual basis, through the Marine Environmental
Data Service;

e) formulate hypotheses on environmental factors controlling fish production for selected regions
within the ICNAF Area, in relation to the generalized circulation models; and

d) have a coordinated input from chemical, biological and physical aceanographers, as well as
fisheries biologists, in order to deal effectively with such complex phenomena.

STACRES accordingly

recommends (15)

i)  that an Environmental Working Group be established to prepave a comprehensive plan for coordinated
envirommental researeh in the ICNAF Arvea with the following terms of reference: '"to suggest a

proposal aimed at determining the factors imvolved in the production of good and poor year-classes
in gome of the main fisheries of the ICNAF Arvea';

i) that work should begin urgently by correspondence and that the Working Group should meet in
Copenhagen at the time of the wert ICES meeting in early October; and

iii) that the Working Group incorporate the membership end duties of the twe ad hoec Working Groups on
Standardization of Hydrographic Sectiome (ae indieated in Recommendsticm 17, Redbook 1873, Fart I,
p. 120).

It was agreed that Mr E.J. Sandeman {Canada) would act as Chairman of the Working Group.
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VI. GEAR AND SELECTIVITY (APP. VI)

Uniform Minimum Mesh Size for Trawl Nets

STACRES considered the implications of the Canadian proposal (Comm.Doc. 74/1B) regarding a uniform
minimum mesh size for species subject to mesh regulations for trawl nets. It was recognized that the
objective of the existing differentials is to attain uniform aelectivity in fisheries pursued with
materials having different selective properties. Results of selectivity experiments in the ICNAF Area
indicate that polyamide nets have a higher selectivity than those of other synthetic materials (poly-
ethylene and polypropylene) currently in use. Owing to the large number of factors affecting selectivity
under commercial fishing conditfons, the extent to which adoption of a uniform minimum mesh size would
affect the attainment of uniform selectivity is uncertain,

Poasible uniform minimum mesh sizes appear to be: 120, 125 and 130 mm. Adoption of either of these
would alter the mean selection lemgth (ﬂc) for the Northwest Atlantic fisheries as a whole. An increase
to a minimum mesh size of 130 mm for polyamides would increase the £, for nets made of this material by
8 to 10%. Similarly a decrease in the minimum mesh size of other synthetic materials to 120 mm would
decrease the £, for nets made of these materials by 7-8%.

STACRES wishes to emphasize the continuing need to regulate the mean selection length (£p) for the
regulated fisheries despite the adoption of other management measures (TACS) in recent years. It was
noted that there have been indications of a decrease in £, for some demersal stocks in the Northwest
Atlantic recently despite existing mesh regulatioms.

With respect to the Canadian proposal to eliminate existing differences between subareas in minimum
mesh sizes for parts of the net other than the codend, it was noted that, since mesh selection takes

place primarily in the codend, any change in mesh size in the forward parts of the net would have
virtually no effect on overall selectivity.

VII. ICES/ICNAF JOINT WORKING PARTY ON NORTH ATLAKTIC SALMON

The Report of the Meeting of the Working Party on North Atlantic Salmon (Summ.Doc. 74/17), held at

Copenhagen in March 1974, was presented by its convener, Mr B.B, Parrish. Items of special relevance to
ICNAF are summarized below.

1.

West Greenland Fishery

Provisional statistics presented to the Workinmg Party indicated a total West Greenland catch of 2,335
tons in 1973. This was 295 tons greater than in 1972 but 354 tons less than in 1971. The total catch
comprised 1,574 tons tazken by the fishery by Greenlandiec vessels and 761 toms by the offshore drift-

net fishery by Norweglan (212 tons), Farces {164 tons) and Danish (385 tons) vessels, [Statistics
subsequently reported by countries to the Commigsion (Summ.Doc. 74/38) indicate slightly higher catches
for the Greenlandic fishery (1,585 tons) and Farvces drift-net fisheries (171 toms) than those given by
the Working Party,] The increase in total cateh in 1973 over 1972 was due mainly te a higher Greenlandic
catch, the catch by the other fleets being approximately the same in the two years.

Length and Age Composition

The results of detalled length and age analyses of samples taken during the International Tagging
Experiment in 1972 showed that, as in previous years, over 90% of the exploited stock at West Greenland
in that year consisted of one sea-winter fish which, if surviving and returning to home water, would

do so as two- or more sea-winter salmon. Although age analyses have not yet been made for material
collected in 1973, length composition data suggest that the age composition of the exploited stock was
similar to that in 1972 and previcusly. These results provide further confirmation of the conclusion
that the direct effects of the West Greenland fishery on home-water stocks and fisheries will be con-
fined to this two- or more sea-winter component.

Origin of Salmon at West Greenland

Further information was presented on the countries of origin of salmon in the West Greenland stock.
Recapturas in home waters of salmon tagged at West Greenland in the International Tagging Experiment

and further results of biochemical studies of blood serum proteins and analysis of scale characteristics
indicated that the relative proportions of North American (mainly Canadian) and European (mainly British
Isles) salmon in the expleited stock probably vary considerably from year to year. They suggest that in
the years 1970-1972 the proportions of Worth American salmon probably ranged between 20-50%. Limited
data for earlier years suggest that before 1970 the proportion may have been higher than 50%. It is
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not known whether this change in proportions was due to a decrease in the abundance of North American
salmon or to an increase in FBuropean salmon in the exploited stock.

Assesgment of Effects of West Greenland Fishery on Home-Water Stocks

New assessments of the effects of the West Greenland fishery on home-water stocks and catches were made
using the recapture data from the International Tagging Experiment. This gave a best estimate of the
exploitation rate by the West Greenland fishery (i.e., the proportion of the salmon population present
at the beginning of the season caught by the fishery) of 33%. The results of a simulation study using
West Greenland exploitation rates around this value and a range of values of other parameters (i.e.,
growth and matural mortality rate between West Greenland and home waters, exploitation rate in home
waters and the proportion of one-sea-winter salmon occurring outside the West Greenland area) indicated
that the natural mortality rate between West Greenland and home waters probably lies in the range 15-40%.
These values were used to provide revised upper and lower estimates of the direct effects of the.West
Greenland fishery on home-~water stocks and catches. The results indicate that each 100 toms of catch
at West CGreenland results in a loss to the home-water stocks and catches for all countries combined of
between 90-128 tong and 54~74 tone respectively. Thus, for a West Greenland catch of 2,000 tons, the
approximate level of recent years, the losses to the stocks and catches amount to between 1,800-2,550
and 1,080-1,530 tons respectively. This range of losses is considerably narrower than that estimated
previously.

The allocation of the losses between North American and European home-water stocks and fisheries will
vary from year to year according to changes in their relative proportions in the exploited stock at
West Greenland. In 1972 the estimated proportion of North American salmon inm the stock probably lay in
the range 20-35%, giving estimated losses to North American and European home-water catches from the
West Greenland catch of 2,040 tons in that year of between 220-546 tons and 715-1,248 tone respectively.
As pointed out in previous reports, these estimates refer to the immediate direct effects of the West
Greenland fishery on home-~water stocks and catches. They take no account of the posasible longer-term
effects on smolt production and recruitment through decreases In spawning stock size. Although, as
previously reported, large decreases in spawning stock slze and smolt production have taken place in
recent years in some river systems, especially in Canada, which might be due in part to the West Green-
land fishery, too few data are available on these parameters in other river systems for these longer-
term effects to be assessed for the home-water stocks as a whole.

Home-Water Figherles

Provisional catch statistics for the home-water salmon fisheries indicate that the catches of salmon
and grilse combilned was appreciably greater in 1973 than in 1972 in the main salmon producing countries.
In most countries for which grilse and salmon catch data are reported separately, the catches of both
components was higher in 1973, but the increase In the salmon component was particularly marked in
Canada, Scotland and Norway.

Future Work

STACRES noted with approval the Working Party's plans to prepare a detailed scientific report on the
1972 West Greenland Tagging Experiment and assoclated studies, for publication as a speclal volume of
the ICES Rapports et Proc2s Verbaux. STACRES was pleased to acknowledge the excellent cooperation of
the commercial drift-net fishermen whose boats were used in the Experiment. It also endorsed the

Working Party's recommendations regarding future research priorities relating to its assessment work,

While the scientific effort at Greenland has declined following the large tagging experiment in 1972,
work on stock identification and distribution in continuing. STACRES requested that reports of this
research be made available for review at later meetings of ICNAF.

VIII. COLLABORATION WITH OTHER ORGANIZATIONS

STACRES noted that the ICES/FAO/ICNAF Symposium on Acoustic Methods in Fisheries Research was held in
Bergen, Norway, on 15-22 Jume 1973, and that ICNAF was represented by Mr K.A. Smith (Woods Hole, USA).
ICNAF has committed financial support toward the cost of publication of the papers, which will appear
in a volume of ICES Rapports et Procds Verbaux. It was noted that editing of the papers is well in hand.

STACRES took note of Summ.Doc. 74/14 (Extracts from resolutions passed at the 1973 ICES Meeting relevant
to the research and statistical activities of ICNAF) and Summ.Doc. 74/13 (Report of the ICES Statistics
Committee for 1973). The Assistant Executive Secretary attended the 6lst Statutory Meeting of ICES at
Lisbon, Portugal, in October 1973.
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STACRES noted with appreciation the continulng interest of FAO in ICNAF activities by the active par-
ticipation of FAO observers (Mr E. Cadima and Mr L. Butlet) in the work of STACRES and its Subcommittees.

STACRES welcomed the Assistant Executive Secretary of ICSEAF (Dr B. Draganik) as an cobserver at its
meetings, noting that ICSEAF is now a member of the CWP.

STACRES noted that ICES will be meeting at Montreal, Canada, in 1975, and suggested that sclentists

should use the occasion to ccllaborate on scientific matters of general interest to ICNAF and ICES at
that meeting.

IX. STEERING AND PUBLICATIONS (APP. VII)

Organization of STACRES

Organization and operation of STACRES was reviewed. The only change suggested was the formation of a
Biological Surveys Subcommittee, to incorporate the functions of the Working Group on Coordinated
Groundfish Surveys, as well as other biological survey data.

Review of Publications

It was agreed that Redbook, Part II and Part III should be discontinued. Contents of Part II aglready
appear as Summary Documents, while selected papers which formerly appeared in Part III should appear
instead in the Research Bulletin, depending on their quality and content. The 1%74 Research Documents
were reviewed and 13 papers were recommended for publication in the Research Bulletin, subject to
appropriate revision, refereeing and editing. It was noted that a bibliography of ICNAF scientific
papers was in preparation by the Secretariat, and it was agreed that the Research Document and Summary
Document gerles should be included in this bibliography.

Anniversary Publication

The Executive Secretary was requested to seek a volunteer to prepare a papet on the Commission's role
in scientific investigation and management of fisheries in the Northwest Atlantic to mark the Commiss-—
ion's 25th year (1975). The paper would appear in the Research Bulletin.

X. OTHER MATTERS

Reporting of Tag Releases

Following the Fish Marking Symposium held at Woods Hole, USA, in 1961, STACRES recommended that details
of tagging experiments conducted in the ICNAF Area be circulated to Member Countries, and at the 1962
Annual Meeting adopted the design for a postcard to be used by Member Countries for reporting tag
releases to ICEAF. The system operated quite successfully for several years but the reperting to the
Secretariat tapered off in the late 1960's. It was generally agreed that the system should be revit-
alized, and STACRES accordingly

recommends (18)

1) that Member Countries be requested to report promptly to the Seeretariat details of tog releases
in the Northwest Atlantie; and

i1) that the Seevetariat promptly eireulate the information to all Member Countries, and collate the
information ammually in a Swmary Document for preeentation to the Anrual Meeting.

Ad hoc Working Group on Fishing Effort Studies

Noting the recommendation of STACREM that future technical studles relevant to the effort limitation
concept should be countinued under STACRES (1974 Awnu. Meet. Proc. &, para. 4), STACRES agreed to set
up an ad hoe Working Group on Fishing Effort Studies with Mr R.C. Hennemuth (USA)} as Convener.
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XI. FUTURE MEETINGS

1. STACRES agreed that a mid-term meeting to conslder the capelin stocks in Subareas 2 and 3 could only be
arranged after the Commiesion’s decision to hold a Special Meeting for this purpose is made known.

2. Noting that the deadline for the receipt of 1974 bicstatistical data is 31 March 1975, considering the
need to have the results of the stock assessments avallable for study prior to the Annual Meeting, and
recognizing the necessity to meet at a place where computer facilitles are readily available, STACRES
agreed to meet during the second and third weeks of April 1975 (starting on Tuesday, 8§ April) at Woods
Hole, USA. This meeting would involve the work of the Assessments Subcommittee and related matters of
the Biological Surveys Subcommittee.

3. STAGRES agreed to meet during the week preceding the 1974 Annual Meeting of the Commission to copsider
all other matters not directly related to assessments.

XIT. OFFICERS FOR 1974/75

1. Chairmen of STACRES and its Subcommittees were elected (or re-elected) as follows:

STACRES - Dr A.W. May, Canada (re-elected)
Assessments Subcommittee - Mr D.J. Garrod, UK (re-elected)

Statistics and Sampling Subcommittee -~ Mr Sv.Aa. Horsted, Denmark (re-elected)
Environmental Subcommittee - Mr H.W. Hi1ll, UK {re-elected)

Biological Surveys Subcommittee - Dr J. Messtorff, Fed.Rep. Germany (elected)

2, Members of the Steering and Publications Subcommittee were confirmed as follows:

Canada - Mr S.N. Tibbo

Denmark, Fed.Rep. Germany, UK - Mr Sv.Aa. Horsted (Dermark)
France, Portugal, Spain - Mr R.H. Letaconnoux {France)
Iceland, Italy, Japan, Norway - Mr @. Ulltang (Norway)

Bulgaria, German Dem.Rep., Poland, Romania, USSR - Dr A.S. Bogdanov (USSR)
UsA Mr R.C. Hennemuth

Ex officio Chairman Chalrman of STACRES

]

XIITI. APPRECIATICN

The Chairman expressed his appreciation for the excellent work of participants during this Annual
Meeting of STACRES, and adjourned the final session at 1045 hours on 13 June 1974,

CONDOLENCES

STACRES was informed of the recent deathe of two sclentists who have for many years participated in
research activities pertinent to ICNAF. A moment of silence was observed in memory of Mr J. Morice (Director
of CRIP, ISTPM, St. Pierre and Miquelon) and Dr K. Schubert (Institute for Sea Fisheriles, Hamburg, Federal
Republic of Germany).
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APPENDIX I - REPORT OF ASSESSMENTS SUBCOMMITTEE

Chairman: D. J. Garred

The Subcommittee met at Dartmouth, Canada, on 22-27 May during the 1974 Annual Meeting of STACRES. Its
task was to review all assessments of marine fish resources in the ICNAF Area and to recommend TAC levels
for 1975. The results of these assessments are summarized by subarea, grouped in relation to the anticipated
consideration of the Panels. The detailed report of the Herring Working Group is at Amnnex I and the ad hoc
Mackerel Working Group at Annex 2.

The assessments themselves fall in one of four categories, viz

(1) analytical models based on detailed analysis of the age structure of a stock over time,

(2) preduction models where stock size as a whole 1s known but the age composition data are not avail-
able (these models incorporate to some degree trends in recruitment and interaction with other
species that have been observed over time),

(3) general biological information, and

(4) catch statisties alone,

The type of assessment available is Indicated In the summary tables for each subarea. In framing the
advice the Subcommittee has kept in mind the general desirability of maintaining TAC levels that have already
been agreed except where there is clear evidence that an adjustment is desirable for conservation reasons.

In some instances where previous advice was based on average catch levels, and where the Commission reached
agreement at a slightly different level but still in conformity with the advice, then the Subcommittee has
adjusted its previous advice to conform to the already agreed level except where there is evidence that this
is contrary to the biological objective of management. Of 54 TACs which have been reviewed, 35 are recom-
mended to remaln at the same level and four have been increased,

GENERAL FISHERY TRENDS (Table 1)

Table 1. Nowinal catches (000 tomns} in 1972 and 1973. {(The eymbol + indicates less than 500 tons.)

5a 1 54 2 SA 3 Sh 4 SA 5 SA 6 Total
Species 1972 1973 1972 1973 1972 1973 1972 1973 1972 1973 1972 1973 1972 1973
Cod 111 63 163 59 524 462 209 188 32 35 + + 1039 808
Haddock + o+ + o+ 4 2 18 18 7 6 + o+ 29 26
Redfish 3 3 10 12 124 111 131, 170 19 17 + + 286 313
Silver hake - - - - + - 114 299 107 120 8 12 230 431
Red hake - - - - -+ 1 2 60 50 16 17 78 69
Pollock + + o+ 1+ 20 30 13 13 + o+ 34 44
Flounders 4 9 19 18 157 155 43 48 49 41 13 11 285 282
Other groundfish 7 10 8 33 23 24 33 22 32 12 ¢ 103 115
Berring + O+ + 52 17 259 233 221 220 16 14 549 485
Mackerel - - - 4+ 2 3 21 36 201 315 187 66 410 420
Other pelagics - - - - -+ + 1 15 42 328 312 344 355
Other fish A 21 62 60 217 33 36 85 51 41 50 245 422
Shellfish, etc. 19 10 -+ 2 4 38 46 108 121 416 2651 575 446!
All Species 139 101 220 160 958 994 911 1139 939 1063 1038 7571 4205 4216}

1 Editorial note: After the compilation of 1973 provisional nominal catches in Summ.Doc. 74/38, an
additional 196,000 tons of oysters were reported from Statistical Area 6 (see Summ.Doc. 74/38,
revised 5§ July 1974).
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The total nominal catch of all finfish and shellfish remained steady at about 4.2 million toms (Table
1), with reductions in SA 1, 2 and 6 being offset by gains In SA 3, 4 and 5%. The changes in SA 1 and 2
reflect a continuing decline in the cod fishery in SA 1 and the effect of severe ice conditions in 5A 2z,
which, when added to the smaller reductions in SA 3 and 4 add up to a reduction of 230,000 tons in the cod
catch of the ICNAF Area as a whole. Nominal catches of silver hake increased, particularly in SA 4, but the
catches of all other groundfish species remained fairly stable. Herring catches declined, but mackerel
catches, which were regulated for the first time in part of the ICNAF Area in 1973, remained at the same
level as im 1972. A significant imcrease occurred in the other fish category following the development of
the capelin fishery in SA 3 during 1973.

SUBAREA 1

1. Fighery Trends

The total nominal catch of all species declined by about 34,000 toms to 101,000 tons in 1973, the lowest
catch so far reported in ICKAF statistics for the Subarea. The decrease is due largely to a further
drastic reduction in the cod catch from 111,000 tons in 1972 to 63,000 tone in 1973, a decrease which
was far from being counterbalanced by increases in the catches of some other species.

Cod which formerly accounted for more than 902 of the total catch now accounts for only 60%. Shrimp
catches have increased and are now the most important after cod with 13% of the total catch.

Total effort as well as catch-per-unit-effort in the cod flsheries by trawl has dropped further from
the low 1972 level.

2. Species Review

Table 2 contains a summary of recent catches and TACs as well as the TACs recommended for 1975 for the
stocks under consideration for management in SA 1.

Table 2. Subarea 1: summary of nomina} catches {1966-73) and TACs (1973-75) by specles and stock area.

Stock Nominal catches (000 tons) TACs (000 tons)? Assessement
Species area M5Y 1966-70 1971 1972 19731 1973 1974 1975 category
Cod SA 1l 300 304 121 111 63 - (102) 1073(80) (55) 1
G. halibut 1+81% 2 4 14 10 - -
RN grenadier 1+BI* 2 8 8 5 - -

Preliminary statistics from SumuDoc. 74/7 (revised).

Quantities in parentheses are TACe recommended by scientific advisers.
Includes 12,000 tons outaide the Convention Area.

BI = Baffin Island area to west of Subarea 1.

FoE 7O LR

a) Cod in Subarea 1 (Res.Doc. 74/86)

Since 1968 when the nominal cateh of cod in SA 1 was close to 400,000 tons, catches have declined
drastically to 111,000 tons in 1972; provisicnal figures for 1973 show a further steep decline to
about 63,000 tons or oniy 20% of what was considered to be the MSY under the environmental and
recruitment conditions prevailing in the 1950's and 1960's. This general decline is due promarily
to the reduced stock size composed of many successive poor year-classes occurring since 1964, the
only exception being the 1968 year-class which is of moderate size. The increasingly poor pros—
pects for the fishery in the area has also resulted in a considerable decrease In most countries'
fishing activity. This decreasing activity has, however, not been followed by a correspondingly
great decrease in fishing mortality because trawl fishing has tended to comcentrate in the best
season, and probably also becsuse the increasing gillnet fishery exploiting mainly large fish has
meant that fishing mortality on older age-groups has been maintained at a relatively high level.

From 1972 to 1973 catch per effort seems to have decreased for most countries (Fed .Rep. Germany
trawlers by about 30%, Norweglan trawlers by 37%, Greenland trawlers by 22%)y. All countries
except Denmark (G) seem to have decreased their effort considerably in 1973, and, since there is
no present indication {with the exception of Denmark (G)] of significantly increased activity in
1974, it does not seem likely that the 1974 catch will exceed the recommended TAC of 80,000 tons
for 1974 (nor, of course, the TAC of 107,000 toms set by the Commission for 1973).

7

* Subareas 1 to 5 and Statistical Area 6 are hereinafter referred to in the text as SA 1 to 6.
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Although under the present conditions fishing tends to be less attractive than in former years,
the Subcommittee points out that under special circumstances, for example, 1f the 1968 year-class
concentrates in accessible spawning schools in 1975 and following years which seems likely, a high
input of concentrated effort may well lead to a fishing mortality rate on the spawning stock close
to or above that providing the MSYZ.

The catch level in 1975 corresponding te Fp_ 12 is difficult to estimate at present because of some
uncertainty as to the fishing mortality rate generated in 1973 as well as some uncertainty of the
actual size of the newly recruited year-classes of 1968 and 1969 and vear-classes to recruit in
1974 and onwards. Presuming that F in 1973 remained at the 1972 level, then the catch in 1975
corresponding to the Fp 1 level is estimated to be about 55,000 tons as compared with a nominal
cateh of 63,000 tons in 1973.

The Subcommittee, however, points out that the stock in the mid 1970's will consist to a very
great extent of the 1968 year-class. After that time spawming stock 1s expected to decrease
further because of the poor 1969-72 year-classes, possibly to a level where the stock/recruitment
relationship becomes a critiecal factor, if this is not already so. Considering at the same time
the great year—class fluctuations in this stock resulting from fluctuations in envirommental con-
ditions, the Subcommittee feels that, in order to ensure as far as possible a high enough spawming
potential to produce a good year-class should environmental conditicns be favourable in one of the
years to come, fishing should be kept at the lowest practical level. This advice is, of course,
based on the hope that an environmentally good year will occur while the spawming stock is not
reduced considerably below its present size. The Subcommittee, however, is not in a position to
give any advice on the probablility of such a good year occurring in the near future.

Spawning stock size (biomass) which by 1968 was about 400,000 tons will inevitably decrease in
the long term. By 1973 it is expected to be about 20,000 tons. It may increase temporarily in
1975-76 due to the maturation of the 1968 year-class but therecafter it will decrease further, the
reduction in the spawning stock corresponding closely to the catch taken.

Spawning schools off East Greenland do to some extent supply recruits to the SA 1 stock; in some
years even the major part of the recruits originate from spawning off East Greenland (e.g. the 1963
year-class). The 1968 year-class and therefore the spawning stock in the mid 1970"'s could be
expected to spawn off East Greenland as well as off Southwest Greenland., The matter of managing
the S84 1 cod fishery so as to take stock/recruitment rzelationship Into account involves therefore,
not only the fishery within the Subarea but also the fishery at East Greenland (in the NEAFC Area).

b) Greenland Halibut in Subarea 1

(See under Subarea 2, page 82.)

c) Roundnose Grenadier in Subarea 1

(See under Subarea 2, page 82.)

SUBAREA 2

Fishery Trends

Provisional statistics for 1973 indicate that the cod catch in SA 2 declined further from 163,500 tons
in 1972 to 59,100 tons in 1973. This was caused by very severe lece conditions in the area causing the
vessels to leave SA 2 earlier than before. Scarcely any cod were taken in Div, 2G and 2H and almost
the entire SA 2 cod catch was taken in Div. 2J (58,900 tons compared to 150,000 tons in 1972). The
cod catch in the small boat inshore fishery was 4,600 tons compared with 1,700 tons in 1972.

The redfish catch increased somewhat from 9,500 tons in 1972 to 11,500 tons in 1973. The catch of
flounders remained approximately the same. The catch of other groundfish, mainly roundneose grenadier,
increased from 5,400 tons in 1972 to 8,400 tons in 1973. The increase in the catch of other fish from
21,800 tons in 1972 to 62,500 tons in 1973 was due almost entirely to the increase in catches from the
developing capelin fishery, which produced 59,800 tons in 1973 compared to 17,800 tons in 1972.

[

Maximum sustainable yield per recruit. Corresponding fishing mortality rate is Fpa..

Fp,1 is the value of fishing mortality rate at which the marginal yield per recruit is 10% of the catch-
per-recruit-per-unit mortality in a very lightly exploited stock (Redbook 1972, Part I, p. 41 and Redbock
1973, Part I, p. 74).
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Species Review

Table 3 contains a summary of recent catches and TACs as well as the TACs recommended for 1975 for
stocks under consideration fer management in SA 2 and also for those stock which extend into SA 3.

Table 3. Subarea 2 (and Subarea 3 for overlapping stocka): summary of nominal catches (1966-73) and TACs (1973-75)
by specles and stock area.

Stock Nominal catches (000 tons) TACs (000 tons)? Assessment
1966-70 1971 1972 1973 1973

Species area MSY 1974 1975 category
Cod 2GH 30 62 13 14 + - 20.03¢20) (20) 1
Cod 2J+3FL 550 657 432 458 354 665.5 (650) 656.7(650) (550) =1
Redfish 3K Z5 19 20 a9 - 30.0 (25) (30) 2
A. plaice 43K 6 5 9 5 - 10.55(8) (8} 1
Witch 2J4 381 10 16 17 24 - 22.0%(17) (17) 1
G. halibut 2+3FL 30 25 30 29 - 40.08(30) {40) 4
RN grenadier 243 22 75 2% 18 - 32.0 (30) (32) 1
Capelin 2+3K 1 + 46 136 - 110.0 (250) (300) 3
Capelin 3LNOPs 2 3 25 132 - 148.0 (200) 3
1 prelimipary statistics from Summ.Doc. 74/7 (revised).

2 Quantities in parentheses are TACs recommended by sclentific advisers.

} Includes 1,000 tons outside Coavention Area.

% Includes 50,000 tons outside Convention Area.

: Includes 2,500 tone outside Convention Area.

Includes 5,000 tons outside Convention Area.

a) Cod in Divisions 2G and 2H

The TAC advised for 1974 was based on the fact that abundance of old fish had decreased in recent

years, and, although the MSY level was estimated to be 30,000 tons, the TAC was set at 20,000 tons
to allow a rebuilding of the stock. No new data were available to suggest a change in this level

of TAC and the TAC recommended for 1975 is 20,000 tonms.

b) Cod in Divisions 2J, 3K and 3L

Consideration of 1975 TAC (Res.Doc. 74/89). Preliminary statistics indicate a catch of 354,000
tons in this area in 1973. Severe ice conditions hampered the 1973 fishery as in the preceding
few years. Catches iIn Div. 2J were about 60% lower than in 1872, about 20% higher im Div. 3K and
about 20% lower in Div, 3L.

Fishing mortality estimates derived by virtual population analysis including 1973 data show that
the fishery in recent years may be taking relatively more fish of the younger ages than previously
estimated. Estimation of the TAC for 1975 for this atock, as In the others, requires some expec~
tation of the catch during 1974, and in this case the catch is expected to reach 450,000 tons.

The incoming year-classes of 1969 and 1970 are estimated to be relatively poor and, added to the
fact that more young cod are being caught than had been thought, the recommended catch at Fpyx in
1975 is 550,000 toms.

Advice related to Canadian proposal (Comm.Doc., 74/15; Res.Doe. 74/103, 104). ICNAF Comm.Doc. 74/15
proposes that the Commission at its 1974 Annual Meeting consider establishing a TAC for cod in Div.
2J+3KL for 1975 at a level substantially below the biological maximum sustainable yleld to provide
an increase in the economic yileld per recruit. The Assessments Subcommittee decided to approach

the problem by evaluating the effect of reduction in F on stock size assuming that increased stock
size could give economic benefit.

Prior to 1960 the fishery in Div. 2J and to a large extent in Div. 3K was traditionally a small
boat inshore fishery. However, in the 1960's otter trawl landings from Div. 2J rapidly increased
from 39,000 tons in 1959 to 243,000 tons in 1961. Landings were 346,000 tons in 1968 and 357,000
tons in 1969. Landings have since decreased because of severe ice conditions to 148,000 tons in
Div. 2J in 1972. Inshore landings in Div, 2J fluctuvated between 14,800 tons and 27,700 tons in
1959-67, but decreased to 1,700 tons in 1972.

In the inshore fishery, the decrease in landings has been accompanied by a decline in the annual
catch per man. In Labrador the annual catch per man has declined about 50% from the period 1959-72,
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The corresponding decreases in Div. 3K and 3L were 11% and 15%. These declines have occurred
during a period when larger boats and new types of fishing gear were being introduced into the
Inshore fisheries in an attempt to maintain productivity,

A major effect of the cod fishery im recent years in Div. 2J4+3KL has been the reduction of the
proportion of larger and older fish present in the stock. The number of mature fish present has
declined substantially. The Labrador inshore fishery wae traditionally dependent on post-spawning
migration of older mature fish from Hamilton Inlet Bank. In the inshore trap fishery in Div, 2J
the proportion of mature fish present in the catches and the average age have likewise declined
substantially. These changes are not evident in Div. 3K but did occur in Div, 3L. In the off-
shore fisheries the average age of cod taken in the catches has declined in Div. 2J and 3L but
has remained fairly stable in Div. 3K.

The Subcommittee therefore concluded that the development of the offshore fishery has resulted in
a decrease in availability of cod to the inshore fishery, particularly in Div. 2J and to a lesser
extent in Div. 3K and 3L. Additicmally, the very low values of catch per man in Div. 2J in the
years 1970-72 may be in part due to low water temperature prevailing in those years (see Report
of Enviromnmental Subcommittee)}.

The Subcommittee discussed ways in which fishing mortality might be reduced in order to achieve

an increase in stock abundance. Since Comm.Doc. 74/15 suggests the closure of Hamilton Inlet Bank
during the spawning season as one means of achieving this reduction, the effects of such a closure
were evaluated. The effects could only be evaluated for Div. 2J as a whole since statistics are
not available for Hamilton Inlet Bank per ge.

The evidence on spawning period indicated that most of the fish had spawned by early April, and
spavning was virtually complete by the end of that month. It was concluded that closure during
February, March and April would cover the extent of the spawning season in Div, 2J. The effect

of closure of the fishery in Div. 2J during February-April would likely result in immediate ad-
vantage to inshore fishermen in Div. 2J, since the inshore fishery is dependent on a post-spawning
feeding migration to the inshore areas. However, the degree of benefit could not be quantified at
present because of lack of suitable data.

After considerable discusslon as to possible effects of closing the fishery in Div, 2J during
February-April, it was concluded that, if the fishing effort released from such 2 closure was not
diverted to the cod in Div. 3K and 3L but was removed completely from the stock complex, a decrease
in catch in the offshore fishery in Div. 2J of 60% and in the whole of Div. 2J43KL of 30% would
result during those months, providing that the seasonal distribution of fishing remained the same
as in the last five years. However, it is possible that the effort released by closing Div. 23
during the February-April perlod will simply be diverted to either Div. 3K or Div. 3L or both and
would result in iIncreases in fishing effort and hence mortality in these southern divisions. If
this in fact took place, the reduction in catch below the 550,000 ton TAC recommended will be
much less than that expected by the reduced catch in DMv. 2J alone, since some of the reduction
will be compensated for in the southern divisions.

The Subcommittee therefore concluded that if the catch in this stock complex is to be reduced to
allow for increases In stock size, closure of Div. 2J during the spawning season will not neces—
sarily result in a substantial reduction in cateh and that any desired reduction can only be
ensured by reducing the TAC directly.

Levels of TAC below 550,000 tons in 1975 would reduce fishing mortality in the stock and then
could be expected to lead to long-term improvements in the stock in addition to any immediate
benefit to inshore fisheries referred to earller. These long-term improvements (5-10 years)
would themselves be accompanied by some relative improvement in the catch as the fishery
stablized at a new lower level of fishing mortality. The approximate magnitudes of such changes
are given in Table 4.

Table 4. Effects of reduced TAC on long-term changes in MSY stock
and catch for Div, 2J+3KL cod.

1975 TAC Long~term changes relative to 1975 (%)
(000 tons) 1975 ¥ % MSY Stoek % MSY Catch

550 0.35 (MSY) 100 100

471 0.30 117 99

330 0.20 173 96

172 0.10 189 82
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Redfish in Subarea 2 and Division 3X (Res.Doc. 74/5, 54, 79)

Provisional catch statistics show a doubling of the nowinal catch frem 20,000 toms in 1972 to
about 40,000 tons in 1973.

General production analyses indicate that this stock can sustain catches of 40,000-45,000 tons per
year under equilibrium conditionms but the stock is considered to be in a depressed condition at
present. The 1972 catch of 20,000 tons, taken in 1,560 standard days fished, was well below the
equilibrium curve as have been all catches since 1966. The 1972 catch per standard day fished
(12.8 tons) was only slightly more than the 1971 catch per standard day fished of 11.7 toms and
less than the 13.2 to 15.0 tons per day obtalned during 1967-70.

Research surveys suggest the possibility of improved recruitment prospects over the next several
years but the indications of greater numbers of relatively young fish (ages 8-11) present in 1973
research catches than in earlier years are somewhat inconclusive. The possibility of improved
recruitment prospects, together with the doubling of the catch from 1972 to 1973, probably as a
result of increased fishing effort directed toward these younger fish, provide reason to maintain
the total allowable catech in 1975 at the level of the 1974 TAC of 30,000 tons to permit the stock
to rebuild.

American Plaice in Subarea 2 and Division 3K (Res.Doc. 74/3, 69)

A TAC of 8,000 tons was recommended by the Subcommittee at the 1974 Mid-term Meeting, based on
catch statistics only, and was established at that figure by the Commission, although this amount
did not include & Canadian estimated catch of 2,500 tons cutside the Convention Area. A new
assessment indicates that to maintain the fishing mortality at the Fg, 1 level not more than 8,000
tons annually should be removed from the total stock, including a Canadian estimated catch from
outside the Convention Area.

Witch in Divisions 2J, 3K and 3L (Res.Doc. 74/48, 73)

Nominal catches of witch increased from about 800 tons in 1962 to 18,000 tons in 1970, and up to
at least 24,000 tons in 1973. A preliminary TAC of 17,000 tone based on the recent catch levels
was recommended by the Subcommittee for 1974 and established at 22,000 tons by the Commission.

A pnew assessment now available indicates that the average level of removals for 1963-71 of about
7,200 tons produced fishing mortalities just below the Fy,j level. Until more current estimates
of F are available, it is recommended that total removals from this stock im 1975 should not
exceed 17,000 tons.

Greenland Halibut in Subareas 1, 2 and 3 (Comm.Doc. 74/21; Res.Doc. 74/2, 73, 84)

The possibillity of a single Greenland halibut population in the Northwest Atlantic with recruitment
from deep-water spawning in an area extending from the southern part of Davis Strait to off
Labrador and Newfoundland was discussed. 1In 1972 approximately 10,000 tons of Greenland halibut
were caught in the area east of Baffin Island outside the Convention Area. It was felt, while
there might be a single atoeck for SA 1, 2 and part of 3, it would be better to partition this stock
for management purposes. Therefore separate allocations should be made for {(a) B5A 1 including
the area east of Baffin Island, and (b) SA 2 and Div. 3KL.

Subarea 1. A rough compariscn of the area of the present fishery im SA 2 and 3 with ecologically
similar areas in SA 1 suggest a potential catch for this area in the regilon of 20,000 tons. Since
the 1973 catch in SA 1 was 7,500 tons, the Subcommittee considers 20,000 tons would be an appro=-
priate initial level of catch for SA 1 and the area east of Baffin Island together, 1if the
Commission should wish to implement a precautionary quota. There is a possibility also that the
density of Greenland halibut in SA 1 may be higher than in SA 2 and Div. 3KL because of the prox-
imity to known spawning grounds.

Subarea 2 and Divisions 3K and 3L (Res.Doc. 74/73). A TAC of 30,000 tons for 1974 proposed by the
Subcommittee in January was increased to 40,000 tons by the Commission to take account of fish
thought to be landed as incidemtal catch but not reported up to the present time. Tt is still not
clear whether Greenland halibut are being landed as incidental catch and not reported, or whether
they are being discarded at sea. It is proposed that the 40,000 tons TAC for the total stock be
maintained in 1975, pending clarification of the discard/reporting practice and the provision of

a more precise assessment.

Roundnose Grenadler in Subareas 1, 2 and 3 (Cemm.Doc. 74/13; Res.Doc. 74/6)

At the Special Commission Meeting in January 1974 a precautionary quota fbr roundnose grenadier of
32,000 tons in SA 2 and 3 was adopted for 1974. In view of the fact that a developing fishery for
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this species also takes place in the Baffin Island region outside the Convention Area, as well as
in 54 1, and with regard to the possibility that the stocks in SA 1, 2 and 3 may form a joint
pepulation along the continental slope, Demnmark has proposed that the fishery on roundnose
grenadier within SA 1 also be regulated.

There is no evidence on the boundaries of the different stocks in this area of the Northwest
Atlantic. The possibility exists that they form a single large stock but, if that is true, they
would not be expected to migrate rapidly from one subarea to another, and, for practical purposes
at the present time, the roundnose grenadier populations of the different areas will be regarded
as separate stocks.

Subareas 2 and 3. The TAG for SA 2 + 3 is based on Preliminary estimates of the sustainable yield
in that part of the stock and should be malntained at the same level in 1975, i.e. 32,000 tons.

Subarea 1 and Baffin Island Area. Insufficient data are available to allow a corresponding
estimate for the connecting reglon off Baffin Island or SA 1, and the Subcommittee can only advise
that, 1f the Commission wishes to introduce a precautionary quota, it could be combined for both
regions and set close to the level of catches in recent years (1971-73 average catch was about
6,000 tons for SA 1 and Baffin Island areas combined).

Capelin in Subareas 2 and 3 (Comm.Doc. 74/19; Res.Doc. 74/7, 12, 63, 76, 90)

The TAC of 250,000 tons established at the 1973 Annual Meeting was adjusted at the Mid-term Meeting
and allocated in two parts to provide as nearly as possible for catches of 110,000 tons in SA 2 and
Div, 3K and 148,000 tons in Div. 3LNOPs. Further evidence on the bilolegical characteristics of
these capelin resources in Div. 3LNOPs, and on the commercial catches in 1973 in that area, was
available at the present meeting, together with observations on the effect of a fully developed
capelin fishery on associated resources (e.g. cod and seals) and on comparisons with capelin
fisheries elsewhere in the North Atlantic.

The biological data have established that the stocks in SA 3 mature at 3 to 4 years of age and
suffer very heavy natural mortality after spawning. In these circumstances the greatest long-
term yield would be taken by a very intensive fishery on mature capelin migrating to the spawning
areas and during the spawning season. Such a fishery could be permitted to remove all except that
fraction of the spawning stock necessary to ensure that future recruitment will not be impaired.
This would itself ensure both the future of the capelin fishery and safeguard the continuing role
of Juvenile capelin in the ecosystem of the area. Development of a fishery on juvenile capelin
should be avoided.

The size of such a fishery for adult capelin depends, of course, on the stock available and on the
proportlon which must be allowed to spawn. No new information is available to provide new
estimates, but a review of the situation confirmed the opinion given last year that the potential
catch of capelin throughout SA 2 and 3 could be 750,000 tons. Previous discussion had also
indicated that expansion to this level should be carried out In a series of steps monitored to
detect the effect on the steck, and the Subcommittee has no reason to change this advice. Since
the major comstraint on the proportion that may be caught is the proportion needed to ensure normal
recrultment, then the expansion of the TAC should be phased to allow time for the effect of each
step to be detected. This would be achieved by maintaining each new level of TAC for 3 years during
which time appropriate research must be carried out to detect whether any changes in the rescurce
should be attributed to the fishery. The view was also expressed that each step of the fishery
should be substantifally different from the previous one to improve the chance of detecting the
effect.

Bearing in mind the view that the potential catch of capelin at the MSY level might be at least
750,000 tons, the Subcommittee concluded that the appropriate next adjustment of the TAC could be
a catch of 500,000 tons, maintained for 3 years, coupled with (1) restriction of the fishery

te mature capelin approaching and during the spawning season, and (ii) an undertaking that
countries participating in the fishery should conduct surveys of both the adult and Juvenile stock
in order to menitor the effect of the fishery.

If the Commission adopts the advice to restrict the fishery to mature pre-spawning capelin, then
the appropriate season for fishing would be June, July and August throughout $A 2 and 3.

The Subcommittee also considered the allocation of the cateh between stock areas, so far as these
are known, taking note of the development in 1974 of a fishery near the boundary between the area
of allecation of the TAC for 1974. This is based on a component which is separate from the capelin
that provided the fishery on the Southeast Shoal in Div. 3LNOPs in 1973. It 1is mot yet clear how
this spawning group of capelin relates to spawning groups elsevwhere, or how capelin over the whole
area recruit to one or other of the spawning groups. The Subcommittee therefore recognized the
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existence of a new component in the fishery and considers that the existing rough estimate of
allowable catch against the potential MSY should take this into account so that an appropriate
split of a 500,000 tons TAC in 1975 would be 300,000 tons in SA 2 and Div. 3K and 200,000 toms in
Div. 3LNOPs, noting in addition however that this would represent a very substantial rise in the
243K cateh for which no additiconal data have been presented.

SUBAREA 3

Fighery Trends

Provisional statistics for 1973 indicate that the total groundfish catch was about 10% below the 1972
level (753,000 tons compared with 842,000 tons in 1972). The cod catch decreased by 12% from 524,000
tons in 1972 to 462,000 tons in 1973, the decline being almost solely accounted for by a decrease in
the cod catch in Div. 3M (58,000 tons in 1972 compared with 22,600 tons in 1973) and Div. 30 (54,500
tons in 1972 and 34,900 tons in 1973)., The haddock catch was only 2,400 tons against 3,800 tons in
1472. The redfish catch decreased somewhat from 124,000 teons in 1972 to 111,000 tons in 1973; the
most marked change was in Div, 3M where the catch declined from 42,000 tons in 1972 to 22,400 tons in
1973. The flounder catch remained unchanged while the other groundfish catech decreased because of a
decrease of 10,000 tons in the catch of roundnose grenadier.

The herring catch further declined from 52,000 tons in 1972 to 17,000 tons in 1973. This decrease may
have been in part due to a decline in stock size, but some of it was related to extreme temperature
conditions in 1973.

The total catch of other fish increased from 60,000 tons in 1972 to 217,000 tons in 1973 because of a
dramatic increase in the cateh of capelin in Div. 3K and 3N.

Species Review
Table 5 contains a summary of recent catches and TACs as well as the TACs recommended for 1975 for

stocks under consideration for management in SA 3. (See Table 3, page 80, for those stocks which
averlap parts of SA 2 and 3.)

Table 5. Subarea 3: summary of nominal catches (1966-73) and TACs (1973-75) by specles and stock area.

Stock Nominal catches {000 tons) TACs (000 tons)? Assessment
Species ares MSY 1966-70 1971 1972 1973 1973 1974 1975 category
Cod ki 35 28 34 58 23 - 40.0 (35) (40} 1
Cod k) 0] 130 140 126 103 80 103.5 (70) 101.1 (85) (85) 1
Cod iPs 60 66 64 11 53 70.5 (70) 70.0%(70) (60) 1
Redfish 3M 4 8 42 22 - 40.0 {16) 2
Redfish 3LN 20 34 29 34 - 28.0 (20) (20) 2
Redfish 30 14 20 16 9 - 16.0 (15) (16} 2
Redfish 3P 28 28 26 18 - 25.0 (23) (25} 2
A. plaice M 1 1 1 1 - 2.0 () (2) 4
A. plaice 3LNO 76 68 59 53 60.5 (60} 60.0 (60) {60) 1
A. platce 3Ps 8 7 7 15 - 11.0 {10) {11) 4
Witch 3INO 8 15 9 7 - 10.0 (10) am 4
Witch 3Pa 3 2 2 3 - 3.0 (3) (3 4
Yellowtail 3LNOD 14 37 39 33 50.0 (50) 40.0 (40) (35) 1
Capelin 243K 1 + 46 136 - 110.0 (250 (300) 3
Capelin JLNOPs 2 3 25 132 - 148.0 {200) 3

! ppeliminary statistics from Summ.Doc. 74/7 (revised}.
? Quantities in parentheses are TACs recommended by scientific advisers.
Includes 20,000 tons outside Convention Area.

a) Cod in Division 3M (Res.Doc. 74/89)

The 1973 provisional catch in Div. 3M was 23,000 tons compared with 1971 and 1972 catches of 34,000
and 58,000 tons respectively.

The recommended TAC for 1974 of 35,000 tons was based on an estimate of long-term sustainable yield
- from virtual population analysis. Additional catech data which became available at the time of the
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1973 Annual Meeting suggested that the numbers removed at age and hence stock size were under-—
estimated in the analysis, and the TAC agreed to by the Commission was 40,000 tons. Subsequent
analyses, incorperating these additional data, confirm that the MSY 1s in fact 40,000 tons and
this is the TAC advised for 1975.

Cod in Divisions 3N and 30 {Res.Doc. 74/89)

The cod catch declined from 220,000 tons in 1967 te 102,000 tons in 1972. The 1973 provisional
catch 1s 80,000 toms.

Fishing mortality estimates indicated that F in the 1960's was sbove Fpgy and during the period

of peak catches (1967-68) was very high and remained much higher than Fp,y even after the catch

had declined in 1969 and 1970. Estimates of F in 1971-72 are less certain because of lack pf
commerclal sampling data during those years. The high fishing mortalities have resulted in a
depressed stock which is very dependent on recruiting age-groups. Estimates of fishing mortalities
from survey data indicate that F in 1972 was probably in the order of 0.5 but may have declined

to 0.35 in 1973 with the declining catch, Fpuy for this stock is 0.2 (the lowest for any of the
cod stocks), because of the growth characteristics of these cod. This essentially means that the
stock should be fished at a low level of fishing mortality to obtain maximum benefit from this

fast growth rate.

Commercial sampling data available in 1973 from the Spanish pair trawl fishery, which accounts for
the major part of the catch in Div. 3NO, allowed for calculations of current atock size for 1973,
These indicated a lower stock size in 1973 than previocusly estimated. Recruitment estimates
indicate that the 1969-71 year-classes are poorer than the 1968 year-class. Assuming a catch in
1974 of about 80,000 tons and with recruftment to the fishery in 1974 and 1975 as predicted from
surveys, fishing at Fp,, in 1975 implies a yield of 85,000 tons which is advised for 1975.

Samples of the type provided in 1973 are essential to understand the dynamics of this stock.

Cod in Subdivision 3Ps (Res.Doc. 74/89)

The cod catch decreased from 60,000 tons in 1971 to 46,000 tons in 1972 and provisional statistics
indicate that the 1973 catch was 52,600 tons.

Frevious assessments indicated fishing mortality in the 1960's to be about 0.4 to 0.5 and F values
for 1969-70 were probably in this range also. Fishing mortalities are less certain for 1971-72
because of lack of offshore commercial sampling data for these years. Declines in catch in 1972
and 1973 indicated that F may have declined to 0.3 in this period. Assuming F = 0.3 in 1973,
commercial sampling data from the offshore Spanish pair trawl fishery, which accounts for a major
portion of the catch in the offshore area, allowed a calculation of current stock sizes in 1973.
These calculations. indicated lower stock sizes in 1973 than estimated previocusly. Recruitment
estimates from survey data indicate that, although the 1971 year-class may be stronger than the
1969 and 1970 year-classes, all three year-classes are poorer than the 1968 year-class. If it is
asgumed that catches in 1974 will be 55,000 tons (i.e. close to the 1973 level) the vield at Fpax
{0.3) in 1975 will be 60,000 tons.

Samples of the type provided for 1973 are essential to understand the dynamics of this stock.

Redfish in Division 3M (Res.Doc. 74/54, 78)

At the 1973 Annual Meeting, the Commission established a precautionary catch quota for 1974 at
40,000 tons, approximately the level of catch in 1972, to prevent a further increase in fishing
pressure on redfish in that area until such time as scientific information on the status of this
stock became available.

A directed fishery for redfish in this area commenced in 1957 with a cateh of about 32,000 tons.

The catch inecreased to 54,000 tons in 1958, remained at about 52,000 tons in 1959 but then declined
sharply to 8,000 tons in 1960, Catches remained less than 16,000 tons during 1961-64, increased to
29,000 tons in 1965 and subsequently declined to a very low level from 1966 to 1971 averaging 4,400
tons during that latter period. The catch increased dramatically from 8,000 tons in 1971 to approx-
imately 42,000 tons in 1972 and apparently decreased again in 1973 to about 23,000 tons. Trends

in fishing effort were similar to catch trends with peaks in fishing effort occurring in 1958,

1965 and 1972.

Maximum sustainable yield estimates of 13,000-17,000 tons were derived from a general production
study of this stock. A yleld-per-recruit analysis indicated an Fg j level of 0.2-0.3 and suggested
that the average level of mortality during 1963-73, when catches averaged approximately 13,000 tonmns,
may have been at or beyond Fp ; for the average recruitment levels during this period, However,
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commercial catch-per-unit—-effort values point to an increase in recruitment in recent years.

The 1974 TAC of 40,000 tons appears to be considerably above the sustainable yield level for this
stock. The history of the fishery indicates that it is highly unlikely that catch of this magnitude
can be sustained without risking stock depletion. The Subcommittee recommends 8 TAC for 1975 of

16,000 tons, the level of the estimated maximum sustainable yield and approximately the level of

the long-term average catch.

Redfish in Divisions 3L and 3N (Res.Doc. 74/54, 79)

Preliminary catch statistics indicate that the 1973 redfish catch from this stock was 34,000 tous,
close to the 1971-72 average of 32,000 but considerably in excess of the eatimated MSY level of
20,000 tons. The estimated 1972 fishing effort, which produced a total cateh of about 29,000 tons,
exceeded the level necessary to attain the MSY.

Virtually no commercial length or age deta have been avallable for this stock since 1967, despite
the increased catches of recent years, and this makes it imposaible to determine the extent to
which the recent increase in catches have been based upon the small redfish indicated by research
surveys. It appears unlikely that catches from this stock can be sustained at either the 1971-73
level or at the 1974 TAC level of 28,000 tons. The Subcommittee therefore recommends that catches
be limited to the level of the estimated MSY — 20,000 tons, until such time as adequate data

become available.

Redfish in Division 30 (Res.Doc. 74/54, 79)

Catches from this stock declined from approximately 20,000 tons in 1971 to 16,000 tons in 1972 and
preliminary statistics indicate a further decline to about 9,000 tons in 1973. The 1972 standard
catch per hour of 0.83 tons was slightly above the catch rates of 1970 and 1971 but less than the
1.00 tons per hour obtained in 1969, Virtually no commercial lemgth or age data have been avail-
able for this stock since 1968. 1In view of this the Subcommittee recormends that the TAC from
this stock be limited to 16,000 tons, which is the level of estimated MSY, until such time as

adequate data become available.

Redfish in Division 3P (Res.Doc. 74/54, 79)

Nominal catches of redfish from this stock have been at a relatively high level in recent years,
averaging approximately 31,000 tons during 1969-72, A further assesement of this stock on the
basis of a yleld-per-recruit model indicates that the average level of fishing mortality during
1964-73, when catches averaged approximately 24,000 tons annually, was beyond or close to Fg 1.
which suggests a sustainable yleld at the Fg,j level of less than 24,000 tons at the recruitment
levels prevailing during that period. This confirms the MSY estimate of 23,000 toms derived pre-
viously from a general production study. The 1972 catch was only slightly lees than that taken
in 1971 (26,000 versus 27,500 tons), but according to preliminary statistics the catch declined
to about 18,000 tons in 1973. Fishing effort declined from 44,000 standard hours fished in 1971
to 38,000 hours in 1972 and about 30,000 hours in 1973. Standard catch per hour fished was
relatively stable from 1970 to 1973 at about 0.6-0.7 tong per hour.

Standardized commercial catch-per-unit-effort values point to an increase in redfish abundance in
Div. 3P during the mid- and late-1960's. Recruitment to this stock was apparently higher during
1965-71 than during the 1959-64 period. Only about half as many redfish were caught in a 1973
research survey in this area as during a comparable survey in 1965 at the cnset of the recent
period of increased exploitation. Long-term prospects for the pericd when the 7- to 9-year-old
£ish dominant in 1973 research surveys will enter the fishery are for a recruitment level sub-
stantially lower than that which supported the Div. 3P fishery during 1965-73.

Since the fishery is apparently mot yet exploiting these new year-classes, it 1s recommended that
the TAC for 1975 be maintained at the level of the 1974 TAC - 25,000 tons. However, it should be
noted that the prospects are for considerably diminished recruitment over the next several years
and it is anticipated that the sustainable yield from this stock will be subatantially less when
the fishery becomes dependent upon these new year-clasees.

American Plaice in Division 3IM (Res.Doc. 74/3, 73)

A TAC of 2,000 tons, based on catch statistics, was established for 1974 at the Jamuary 1974
Special Commission Meeting. With catches remaining at a relatively low level, it is recommended
that the TAC remain at the 2,000 tons level for 1975,
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i) American Plaice in Divisions 3L, 3N and 30 (Res.Doc. 74/73)

Catches have declined generally from a peak of about 94,000 tons in 1967 to about 53,000 tons in
1973. A TAC of 60,000 tons was established for 1973 and again set at that level for 1974, The
catch per hour appears to have stabilized since 1970; however, it should be pointed out that
removals in 1973 fell short of the TAC by about 7,000 tons. The updated assessment indicates a
removal level of about 47,000 tons for Div. 3LN and an additional amount of about 12,000 tons for
Div. 30; thus the 1975 TAC for Div. 3LNO as a whole should remain at the 1974 level of 60,000
tons. This assumes that recrultment will remain at the average level of the past 3 or 4 years.

1) American Plaice in Subdivision 3Ps (Res.Dec. 74/3, 73)

A TAC of 10,000 tons, based on catch statistics, was recommended by the Subcommittee and estab-—
lished at 11,000 tons by the Commission at the January 1974 Special Commission Mesting. No new
assessment is avallable for this stock and the Subcommittee recommends that the 1975 TAC be
maintained at the 1974 level of 11,000 tons.

k) Witeh in Divisions 3N and 30 (Res.Doc. 74/73)

A TAC of 10,000 tons for 1974, based on current fishing levels, was established at the 1973 Annual
Meeting., No new assessment is available for this stock, and the Subcommittee recommends that the
1974 TAC level of 10,000 tons be maintained for 1975, pending a proper assessment that will pro-
bably be available in 1975.

£)  Witch in Subdivision 3Ps (Res.Doc. 74/73)

A TAC of 3,000 tons for 1974, based on current fishing levels, was agreed to at the 1973 Annual
Meeting. It is recommended that this TAC level be maintained for 1975.

m) Yeliowtail in Divisions 3L, 3N and 30 (Res.boc. 74/73)

A TAC of 50,000 tons for 1973 was established at the 1972 Annual Meeting, without a proper assess-—
ment but with the assumption that this stock was expanding. The 1974 TAC was set at 40,000 tons.
Provisional statistics indicate a catch of 33,000 tons froem this stock in 1973.

Cateh-per-hour data indicate a fairly constant level in the past 2 or 3 years. However, the catch
in 1973 contained 2z larger number of 4-, 5- and 6é-year-olds than in previous years. These were
mostly pre-spawning fish and made up a considerable proportion of the total numbers removed. This
removal of more small fish changed the Fpy ; level from 0.7, as calculated from pre-1971 data, to
0.6. The updated assessment indicated that, if the cateh in 1974 is similar to that in 1973, the
TAC recommended for 1975 is 35,000 tons. However, if the total TAC of 40,000 tons 1s caught in
1974, this recommended TAC will result in fishing mortalities beyond Fp 1, and it must also be
strongly emphasized that these predictions are based on very optimistic levels of recruitment
which, 1f not realized, could considerably reduce the potential yield from this fishery in the
immediate future.

n) Capelin in Divisions 3L, 3N, 30 and Subdivision 3Ps

(See under Subarea 2, page 83.)

SUBAREA 4

Fishery Trends

Preliminary statistics indicate that total catch from SA 4 increased in 1973 to 1.1 million tons from
0.9 million toms in 1972.

Silver hake catches increased 162% to 299,000 tons from 114,000 tons in 1972. Total redfish catches
increased to 170,000 tons from 131,000 tons in 1972; Scotian Shelf redfish catches decreased to 40,000
tons vwhereas those from Div. 4RST increased substantially. Pollock and mackerel catches also increased
- from 20,000 tons to 30,000 tomns for pollock, and from 21,000 to 36,000 tons for mackerel. Flounder
and haddock landings remained at 1972 levels (48,000 tons and 18,000 tons respectively). Herrinmg and
cod catches continued to decline, both being 10% lower in 1973, Herring catches in 1973 were 233,000
tons, with declines in all divisions except Div. 4R and Subdiv. 4Vn where gome increase In catches
occurred. Cod catches were 188,000 tons, the most substantial decline occurring ia Div. 4T where
landings declined from 42,000 tons to 26,000 tons in 1973. At least in part this was due to diversion
of effort to redfish fishing.
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2. Species Review

Table 6 contains a summary of recent catches and TACs, as well as the TACs recommended for 1975, for
stocks under consideration for management in SA 4. Also included are stocks which overlap with SA 3
(mackerel and squids) and SA 5 (pollock). .

Table 6. Subarea 4: summary of nominal catches (1966-73) and TACs (1973-75) by species and stock area.

Stock Nominal catches (000 tons TACs (000 tons)? Assessment
Specles area MSY 1966-70 1971 1972 1973 1973 1974 1975 category
Cod 4Tva(1)® 51 57 68 51 - 63) 70y (50) 1
Cod 4Vn(2) 9 11 9 6 - 10 {10)
Cod 4VsW 63 54 62 54 60.5 (60) 60 (60) (60) 1
Cod 4i(offshore) 15 9 7 7 - - (8) (5) 1
Haddock ALY 25 14 13 5 4 & (0) 0 (W ) 1
Haddock 4X 18 32 18 13 13 g (0) 0 (0) (15) 1
Redfish 4VUX ' 25 62 50 40 - 40 (30) (30) [
Silver hake 4VWK 26 129 114 299 - 100 (50-100) (120) 1
Pallock 4VWK 17 12 20 30 &
PoLlock 5 9 13 13 30 GO° 55 G0 (3%) 4
Flounders’ 4VWX 32 3z 34 24 28 - 32 (32) (32) 4
Herring 4YWia) 46 72 32 3o - 45 (45) (45) 1
Herring(adult) 4XW(D) ver 70 75 91 90 90 (90) - (90) 1
Herring{total) 174 93 159 135
Mackerel 2904 12 17 13 26 - 55 (=)
Mackerel & (+3) 17 24 22 38 - - (70) 4
Argentine 4VWX 6 7 6 1 - 25 (25) (25) 3
Squids 4(+3) 3 9 2 10 - - -2 3
1 Preliminary statistice from Summ.Doc. 74/7 (revieed).
2 Quantities in parentheses are TAC# recommended by sclentific advisers.
3 4T (Jan-Deec) + 4Vn (Jan-Apr).
Y 4yn (May-Dec).
5 Includes 2,000 tons outaide Convention Area.
: TAC in 1973 pertained to 4X + 5,

American plaice, witch and yellowteil.

a) Cod in Subdivision 4Vn (Jan-Apr) and Division 4T (Res.Doc. 74/24, 92)

The cod stock which supports a summer fishery in Div. 4T migrates in December to deep waters alomg
the edge of the Laurentian Channel with the major concentrations cccurring in Subdiv. 4Vn. The
return migration occurs during April-May. In setting & TAC for 1974 the Commission took zccount
of this migratory patteru, applying the TAC to Div. 4T for the full year plus Subdiv. 4Vn for the
period January~April inclusive.

The preliminary 1973 catch of 50,500 toms is below that of 1972 (68,000 tona). Recent catches have
depended heavily on the good 1968 year-class which is comparable in strength to these of 1964 and
1965. Juvenile survey results imply that recruitment will be average through 1975, leading to a
decline in relative stock abundance. Fishing mortality (F) in 1970-72 averaged 0.50 (the average
catch was 64,000 tons) but declined to about 0.40 im 1973. If the 1974 TAC of 63,000 tons is
taken, ¥ will increase to (.54 on age 5+ fish. While growth rate changes have prevented firm
estimates of Fp,,, this is likely to lie between 0.40 and 0.50. To maintain F in this range
implies catches around 50,000 tons im 1975.

b) Cod in Subdivision 4Vn (May-Dec)} (Res.Doc. 74/24)

In the May to December period cod fisheries in Subdiv. 4Vn are based on local inshore stocks and
also in part on some from the Div. 4VsW stock which moves neorth inte Subdiv. 4Vn in summer. The
preliminary estimate of the 1973 catch is approximately 6,000 tons. A TAC of 10,000 tons was set
for these fisheriles in 1974. No new data are avallable which modify the analysis on which the
original recommendation was based. Thue, it 1is recommended that the 1975 TAC again be set &t

10,000 toms.
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Cod in Subdivision 4Vs and Division 4W

The preliminary 1973 nominal catch of 54,100 tons is lower than that of 1972 (61,600 toms). Im—
proved sampling of commerclal catches in the most recent years indicates that earlier assumptions
on the age composition of unsampled catches were erronecus, considerably younger fish being taken.
This raises uncertainties about the appropriateness of the previous management objective of main-
taining F at 0.45 (associated with catches of 60,000 tons). It is likely that Fpax is in fact
lower and a TAC of 60,000 tona is at present too high. However, it will require several more
years of improved data to adequately define an approprlate cateh level. Historical catch data
indicate that 60,000 tons is sustainable. Thus, assuming that recruitment will continue at past
levels, a maximum of 60,000 tons is recommended for the 1975 TAC,

Continuing Improvement in the sampling of this stoek 1s urged to provide a sound basis for future
recommendations.

Cod in Division 4X (offshore) (Res.Doc. 74/25)

The 1973 preliminary nominal catch was at a similar level to that in 1972 {approximately 7,000
tons). Despite lower catches In recent years, the fishing mortality (F = 0.75) has remained above
the level giving maximum yield per recrult (Fpgy = 0.35). Research vessel surveys indicate that
recruitment will not improve in the immediate future and continuetion of present mortality rates
will generate catches of about 7,000 tons. It is recommended that the 1975 catch should be reduced
to 5,000 tons to bring F closer to Fpay.

Haddock in Divisions 4V and 4W

The haddock catch of 4,300 tons In Div. 4VW in 1973 continues at the low level of 1972, and
research vessel surveys Indlicate that mortality is still high (F = 0.70 on age 5+ fish). Pre-
recruit year-classes are of low abundance and no improvement in stock abundance is foreseen. The
Subcommittee therefore recommends that the TAC in 1975 continue to be zero.

It is important that by-catches be minimized. The effectiveness of closed area regulations during
the spawning season was evaluated at previous meetings. While this would be likely to reduce
incidental mortality on haddock, it has been reperted that this would result in major dislocation
of fisheries for other speciles, particularly for cod and silver hake.

Haddock in Division 4X (Comm.Doe. 74/23; Res.Doc. 74/91)

Div. 4X haddock sustained an average nominal catch of 17,000 tons in the period 1931-60 under
stable fishery conditions. The catch increased in the early 1960's to reach 42,000 toms in 1966
and declined to 30,000 tons by 1969, Quotas and closed season-area regulations were imposed in
1970, under which catches declined still further to about 13,000 tons in 1973. A zero quota 1is in
effect for 1974, but by-catches plus catches prior to 17 March, when the quota was put into effect,
are expected to be substantial.

Stock abundance (in weight)} declined in the late 196(0's as the strong 1962 and 1963 year—classes
passed through the fishery and were followed by a succession of very poor year-classes spawned in
1964-68. Research vessel surveys indicated that the 1969 year-class was stronger than those
immediately preceeding it. This year-class, cm entry into the offshore spring fishery at age 4,
resulted in higher catches In early 1973, with resultant closure of the fishery in May. The 1971
year—-class was predominant in Haddock by-catches at age 2 in the summer of 1973. Research vessel
surveys indicate that this year-class (1971) ig twice as atrong as that of 1969, and also that the
1972 year-class is ag strong as that of 1969. However, the 1970 year-class 1s considerably weaker
than even the poor year-classes of 1964-68, and first Indications are that the 1973 year-class 1s
also poor. Relating the strength of the 1969 year—class to that of 1963, as shown by research
vessel surveys, indicates that it 1s 15% as strong, and leads to the following estimates of year-
class strength (in milliens of 2-year—old haddock): 1969 year—claass - 25; 1970 - 1.5; 1971 - 50;
1972 - 25; 1973 - 1.5.

Fiahing mortality (F) averaged 0.42 in 1962-70, slightly lower than that thought to maximise yield
per recruit (F = 0.50). Most recent levels of F appear to have been lower, F = 0.19-0.40. Taking
F = 0,40 in 1973 and the above recruitment estimates, stock size at the beginning of 1973 {(age 2+)
is calculated to be 69,000 tons. Assuming a 1974 cateh of 13,000 tons, equivalent to F = 0.40,

a stock size of 6£%,000 tons 1s obtained for 1975 also.

The implications of several 1975 catch levels were investigated (Table 7) in combination with
fishing at Fpa, = 0.50 in 1976-77. A 1975 TAC of 20,000 tona would result in F exceeding Fp..

and reduced catches in 1976-77. A TAC set at 15,000 tons would be sustainable through 1977. How-
ever, although spawning stock (age 4+ fish) will increase in 1975 and 1976, by 1977 it will return
to about the 1973-74 levels.



£)

h)

- 90 -

If recruitment is maintained at 1969-73 levels (i.e. at an average of 20 x 106 fish), average long-
term vield fishing at Fp,, will be sbout 15,000 tons with average spawning stocks of about 40,000
tons.

Table 7. Divigion 4X haddock: stock and catch projections under different assumptions for 1975

catch,
Stock size Spawning stock F for No. of recruits
age 2 & older age 4 & older Catch age 5+ at start of year Agsumptiona
(tons) (tons) (tons) {(millions)

1973 69,000 42,000 13,000 0.40 50.0
1974 74,000 32,000 13,000 0.40 25.0
1975 69,000 54,000 20,000 0.54 1.5 .
1976 65,000 54,000 19,000 0.30 20.0 1975 catch = 20,000 tons
1977 59,000 37,000 15,000 0.50 20.0
1975 69,000 54,000 15,000 0.38 1.5
1976 71,000 60,000 21,000 ¢.50 20.0 1975 cateh = 15,000 tons
1977 63,000 40,000 17,000 0.50 20.0
1975 69,000 54,000 10,000 0.24 1.5
1976 77,000 66,000 23,000 0.50 20.0 1975 catch = 10,000 tons
1977 66,000 44,000 18,000 0.50 20.0

The substantial decline in stock in the late 1960's resulted from recruitment failure and it is
axiomatic that recovery of the fishery is dependent on recruitment returning to levels comparable
to those pertaining in the 1950's and early 1960's. The year—classes of 1969-73, although better
than those of 1964-68, are still weaker than pre-1963 year-classes, and the spawning stock 1s
presently below historic levels. Fishing at Fpay in 1975 implles catches of 19,000 tons but
recovery of the spawning stock would be further encouraged by keeping catches to the lowest
posaible level. A TAC set at 15,000 tons would lead to & recovery of the spawning stock through
1976~77 but a decline thereafter, unless the improvement in recruitment continues in the immediate
future. The Subcommittee noted that the effect of such a TAC would be enhanced by additiomal
measures to reduce any incidental catches of small haddock that may be occurtrimg.

The closed area in Div. 4X was reduced In size in 1972 (although the time of closure was extended
to include May) to reduce interference in fisheries for argentine and silver hake. To reinstate
the original closed area boundaries would give added protection to haddock stocks during the
spawning season but would Increase interference in argentine and silver hake fisheries. There is
inaufficient knowledge available at this time to predict the effects of prohibiting the use of all
gears (except those used to catch crustaceans and scallops) in the clesed area on the fisheries
for pelagic species in Div. 4X.

Redfish in Divisions 4V, 4W and 4X

The preliminary 1973 nominal catch of redfish from the 3cotian Shelf of 40,000 tons continues the
decline in catch from the high level of 62,000 tons in 1971, Beth Canadian and USA commercial
catch rates, and Canadian research vessel surveys, show slight declines in abundance in 1973.

Commercial catch and research vessel length frequencies indicate that the recent high catches have
been sustained by a good year—class (or several adjacent good year-classes) entering the fishery.
This group of fish is now essentially fully recruited to the fishery. There is no indication of
further new recruitment in the near future, few fish less than 20 cm occurring in research vessel
catches.,

It is unlikely that current catch iewels cain be maintained without increasing fishing mortality,
and decreasing catch rates are anticipated. A TAC at the level of long-term average catches is
recommended, 1.e. 30,000 tons.

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

In 1973 the silver hake catch from the Scotian Shelf more tham doubled to 299,000 toms. While
catch rates increased as the fishery exploited several extremely large year—classes, it is con-
cluded that the exploitation rate was extremely high.
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Both Soviet and Canadian research vessel surveys indicate the 1972 year-class to be strong, and
Soviet data further indicates that the 1973 year-class is poor.

With a high natural mortality, fishing mortality associated with maximum yield per recruit is also
high. Yield-per-recrult curves indicate, however, that little increase is to be gained by main-
taining F much above 1.0. Given uncertainties in absolute recruitment levels and carmemtrexploit-
ation rates, it is not possible to accurately associate F levels with catch levels. However, the
Subcommittee agrees that a catch of 120,000 tons is likely to result in an F of about 1.0 and
recommends this level (120,000 tons) as the 1975 TAC, although stressing that it does not take any
account of the possible effect of the high exploitation rate upon future recrultment.

The USSR scientists agreed to present a detailed assessment of this stock at the 1975 Annual Meet-
ing to resolve some of the uncertainties concerning the dynamics of this stock.

Pollock in Divisions 4V, 4W and 4X and Subarea 5

Catches from this resource have increased in recent years and reached 43,000 tons in 1973 (with an
additional 297 tons in SA 6), compared to an average of 32,000 tons in the period 1960-72. The
percentage of the total catch taken in SA 5 from 1960 to 1972 ranged from 16 to 54X, being highest
in the period 1969-72, resulting from increased fishing in SA 5.

The pollock stock in Div, 4VWX and SA 5 is assessed as a2 unit, the TAC being based on examination
of commercial catches and catch-per-unit-effort data combined with research survey catches. USA
and Canadian commercial catch-per-unit-effort and survey cruise indices indicate that the popu-
lation is not declining under current catch levels. Thig implies that fishing has not so far
influenced the stock, but it would be preferable to maintain the TAC at its present level until
guch time as the effect of more prolonged fighing at the TAC level can be evaluated. It is
therefore recommended that the TAC be maintained at 55,000 tons in 1575.

Flounders in Divisioms 4V, 4W and 4X (Res.Doc. 74/56)

The flounder category in Div. 4VWX includes American plaice, witch and yellowtail. The combined
catch of this group reached about 28,000 tons in 1973,

Although catch rates of Canadian otter trawlers continued to decline in 1973 as they have since
1965, research vessel survey abundance estimates did not change in the period 1970-73. Assess-
ments presented in 1972 indicated that plaice and witch stocks were almost fully exploited, while
yellowtail had been overexploited with resultant substantial decline in abundance. However, un-
certainty in species breakdown of landings did not allow separate assessment of these specles. A
TAC of 32,000 tons was recommended for 1974, a level considered to give c¢lose to maximum yield
per recruit under present conditions, and the Subcommittee recommends that the TAC be maintained
at 32,000 tons for 1975, noting also that a breakdown of the flounder category by specles is now
becoming available and that 1t should become possible to assess these species separately in the
near future.

Herring in Divisions 4V and 4W{(a) (Banquereau) (Comm.Doc. 74/20; Res.Doc. 74/95) (Annex 1)

1) Review of fishery and TAC

Very little information on atock interrelatiomships for the Div. 4VW(a) stock complex is
available. The current hypothesis that components of this complex are exploited in each of
Subdiv. 4Vn, 4Vs and Div. 4W(a) therefore remains as the most reasonable basis for management.
As well, the value of an analytical assessment of this stock complex will be questionable
until more is known of stock ldentities.

The herring catches from this stock complex increased rapidly from less than 1,000 tons
annually in 1965-67 to 146,000 tons in 1969, declined to 63,000 toms in 1970, increased
slightlv to 72,000 tons in 1971, and them declined to a level of 30,000 tons in 1972 and 1973.

The offshore fishery in Subdiv. 4Vs (Banquereau) has virtaully collapsed, declining from a
peak catch of 71,000 toms in 1969 to less than 2,500 tons since 1971. However, catches in
Subdiv. 4¥n and Div. 4W(a) increased frem 13,000 tons in 1969 to 64,000 tons in 1971 and
declined to 28,000-30,000 tons in 1972 and 1973. The Canadian catch, which accounts for over
90% of the total catch in Subdiv. 4VnW(a) has, however, consistently been maintained above
25,000 tons since 1969.

The fishery In Subdiv. 4Vn has become more dependent on younger fish. In 1971-72 less than
20% of the catch was represented by herring less than age 5, but in 1973-74 the 1970 year-
class alone accounted for 52% of the catch. Despite the fact that the 1973-74 catch com—
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position suggests a large 1970 year—class, the catchoper-unit-effort has declined by 44%
since 1971-72.

The fishery in Div. 4W(a) was started in 1968-69 and exploited only young fish. Canadian
size limit regulations have restricted catches of fish less than 9 inches since 1973. In
1973-74, the catch in Div, 4W(a) was 27,500 tons, substantially higher than that of the pre-
vious year, with an accompanying increase in catch-per~unit-effort of 87% over the 1971-72
season. These Increases were probably due to the recruitment of the large 1970 year—class
which accounted for over 70% of the catch.

A greater dependency on younger fish and declining catch rates in Subdiv. 4Vn imply a decrease
in adult abundance in the Div. 4VW(a) stock. The appearance of a good 1970 year-class in
both Subdiv. 4Vn and Div. 4W(a) in 1973-74 and the increase in catch rates in Div. 4W(a) In
1973-74 suggest a future increase in abundance. If the fisherles are exploiting the same
stock in Subdiv. 4Vn and Div. 4W(a), then in order to protect the future adult stock the
exploitation of these younger fish should not be increased. The 1975 TAC for Div. 4VW(a)
should not exceed 45,000 tons. .

11) Consideration of seasonal TAC (Comm.Doc. 74/20)

The Canadian herring fishery in Div. 4VW(a) extends from November to March and the small
international fishery in Div. 4V mainly during the spring. Setting the Div. 4VW(a) TAC at
the Annual Meeting would thus allow asnalysis of the data from the most recent fishing season;
these data would not be availlable for consideration at mid-term meetings. It follows that a
TAC for a 1 July-30 June period would be best suited for the management of this fishery. A
TAC for the calendar year 1974 has already been agreed to by the Commission; a transition
to a seasonal basis requires a recommendation for an interim TAC for the January-Jume 1975
period.

The total Div. 4VW(a) catches from 1971-73 have been partitioned before and after 30 June
(Table 8). For the 3~year period 70% of the total catch and 68% of the Canadlan catch were
taken in the January-June period. In January-June 1974 the Canadian fishery took 26,680

tons which represents 67% of Canada's TAC allocation for Div. 4VW(a). These figures suggest
that an interim TAC for the January-June period of two-thirds (30,000 toms) of the calendar
year TAC would be appropriate. The Subcommittee accordingly recommends (1) that the TAC,

if set for the 1975 calendar year, should not exceed 45,000 tons; (2) thet the 1 July-30 .
June proposed management period be accepted and an interim TAC of two-thirds of the recommnended
1975 calendar year TAC be set for the 1 January-30 June period.

Table 8. Division 4VW(a) herring catches (tons) for 1971-73 partitioned
into January-June and July-December pericds. (The Canadian
portions of the catches are given in parentheses for 1971-74.)

Year Average

Period 1971 1972 19731 19741 1971-73 4

Jan=-Jun 57,800 21,500 12,600 e 30,630 68
(49,000) (19,600) (12,100) (26,680) (26,900)

Jul-Dec 14,200 11,200 18,300 14,560 32
(4,500} (10,700) (16,400) {10,530)

Total 72,000 32,700 30,900 45,200 100
(53,500) (30,300) (28,500) (37,430)

1 preliminary statistics.

Herring in Divisions 4X and 4W(b) (Anunex 1)

Tha total catch from Div. 4XW(b) was 134,608 tons in 1973, a decline of 15% from 1972. Approx-
imately 91,000 tons were applied against the 1973 TAC of 90,000 torms for the southwest Nova Scotia
stock. The remaining 45,000 tons were taken by Canadian traditional juvenile and fixed gear
fisheries and that portion of the purse seinme catch under 9 inches.

It has been possible to complete an analytical assessment for this stock, comparable to thoge
previously done for Div. 5Y and Div. 5Z + SA 6 herring stocks, which includes all catch and sampling
data for 1973, and to project this analysis through 1975. The fishery on the Div. 4XW(b) stock is
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defined as being comprised of the following fishery components: all non-Canadian catches in Div.
&XW(b), Canmadian catches in the Nova Scotla purse selne, welr, trap and gillnet fisherles (ex-
cluding gilloet catches east of Shelburne, N.S.) and in the Grand Manan purse seine fishery.

Assumptions on the strengths of the 196% and subsequent year-classes are critically important in
projecting 1975 catches. Comparing year-class size at age 1 from cohort analysis with year-class
performance in various fisheries, particularly with New Brunswick weir catches at age 2, indicates
that the 1969 and 1971 year-classes are poor. No evidence is available on the size of the 1972
year-claas which will contribute to the quota-controlled fishery in 1975. It was assumed that
these year-classes are comparable in size to those of 1967 and 1968 (500 x 106 fish at age 1).
(This recruitment is approximately equivalent to the conventional recruitment value of 300 x 10°
fish at age 3 that was agreed by the Herring Working Group for this stock at this Annual Meeting.)

The 1970 year-class formed the bulk of the population biomass in 1973. The relationship between
estimated population biomass (from cohort analysis) for 1966-70 and catch per effort in the Nova
Scotia purse seine fishery was used to estimate total 1973 stock biomass. Biomass estimates for
year—classes other than that of 1970, obtained under various assumptions of 1973 F, were sub-
tracted from this estimate giving estimates of the 1970 year-class between 2 times and 2.5 times
the strength of the 1966 year-class., (The 1966 year-class was previously the strongest to enter
this fishery in the period of observation.) Given the likely direction of biases in this approach,
it wae considered that the 1970 year-class equals 2 times 1966 year—class was the more reasonable
assumption. Other assumptions, which are described in the Herring Working Report (Amnex 1) and

in Res.Doc. 74/13, had only minor effects on the analysis.

A management option to cbtain F = 0,50, the mortality thought to maximize yield-per-recruit implies
a 1975 TAC in the order of 90,000 tons. (Immobile gear catches estimated at 15,000 tons were
subtracted from projected 1975 catches to obtain the 1975 TAC wvalue.) However, the fishery is
currently largely dependent on the 1970 year-class, and, unless the 1972 or 1973 year-class is
substantlally larger than sssumed (i.e. 300 x 10® fish at age 3), the 1976 TAC (if F is to be
maintained at 0,50) will be substantially below 90,000 tons. This could be offset if the TAC im
1975 could be set lower than 90,000 tons.

Herring gize limits (Comm.Doc. 74/16). The present 9-inch (22,7 cm) size limit provides for
exemptions on an annual basis, but in principle this does enable vessels to mount a short-term
but intensive fishery for undersized herring. From the point of view of conservation of the
resources, it would be more effective if the exemption could be applied over short time intervals,

Mackerel in Subarea 4 (with 3) (Res.Doc. 74/8, 9, 94, 102) {Annex 2)

Data on the distribution of the fishery, on the bilclogical characteristics of the fish, and some
additlonal evidence from tagging on the range of migration of mackerel in SA 3 and 4 all Indicate
that these fish are either a migrating component of mackerel fished in SA 5 and 6, or, 1f they
form a truly separate blological unit, then their distribution and the fisherles on the two stocks
overlap in S5A 5 and 6 during part of the year. The TAC appropriate to either situation and its
allocation to subareas depends on the degree of this mixing. It is possible, for example, that
the present TAC level for SA 5 and 6 is adequate for the exploitation of mackerel throughout the
ICNAF Area, and it is even possible it may allow over-exploitation of any discrete component which
migrates annually to SA 3 and 4. These possibilities cannot be resolved at present, nor 1s the
Subcommittee optimistic that they can be resolved in the near future. {See Annex 2 for Report of
the ad hoe Mackerel Working Group.)

Under the circumstances it might be most appropriate to include all mackerel within a single
assessment, but, having regard for the already existing ubncertainties for SA 5 and 6, the Sub-
committee concluded that such an assessment was not possible at this meeting and strongly recommends
that it be carried out for the 1975 Annual Meeting. Recognizing therefore that mackerel in SA 3
and 4 might be exposed to some additiomal risk, the Subcommittee recommends (i) that the 1975
regulation for mackerel in SA 4 be extended to include all mackerel in SA 3 and &4, and (ii) that
in the first instance this TAC for 1975 be established at the 70,000 ton level:of catch expected
in 1974 to stabilize the known fishery (i.e. 15,000 tons in SA 3 + Div. 4RST and 55,000 tons in
Div. 4VWX).

Argentine in Divisions 4V, 4W and 4X and in Subarea 5 (Res.Doc. 74/21, 22, 23)

The argentine stock has been judged on the basis of a combined stock in Div. 4VWX and SA 5 and
apportioned equally between the two areas.

The 1974 TAC was set at 25,000 tona for each of the areas which, although thought to be above the
long-term sustainable yleld, reflects the higher ylelds expected during the development of the
fishery as accumulated blomass 1s fished up. No new data are available which require a change in
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this advice. Catches in 1973 were only 1,470 tons in Div. 4VWX and 2,512 tons in SA 5. Thus, it
i8 recommended that the 1975 TAC again be set at 25,000 tons in each area, as in 1974.

o) Squids in Subarea 4 (with 3) (Res.Doc. 74/49, 50, 87)

Illex is the type of aquid which predominates in SA 3 and 4. Shoals appear throughout the area
during the summer months, but the range of their movement and the relationships between them and
populations of Illex found farther south are not known. Although commercial catches are currently
incidental and not taken in a directed fishery for Iilex, studies based on the amount of Illex
consumed by pllot whales suggest the potential catch could be substantial. It is not possible to
suggest a TAC for this species.

SUBAREA 5 AND STATISTICAL AREA 6

1. Fishery Trends

a) Subarea 5

The total nominal catch of all species, including shellfish, increased from 939,000 tons in 1972
to 1,063,000 tons in 1973. PFor f£infish (except menhaden) and squids the corresponding 1972 and
1973 catches are 847,000 and 947,000 tons.

Several species, which showed an increase in catches from 1971 to 1972, continued to show increas-
ing catches from 1972 to 1973, notably silver hake (107,000 to 120,000 tons), mackerel (201,000 to
315,000 tons), menhaden (9,000 to 31,000 tons), and squids (26,000 to 36,000 toms). The catch of
squids in SA 5 and 6 combined consists of both Loligo ep. and Illex sp., with Loligo estimated to
have contributed 63 and 59% of the catch in 1972 and 1973 respectively. Other major species which
showed increased from 1972 to 1973 include cod (32,000 to 34,700 tons), butterfish (2,100 to

7,800 tons).

Species, whose catches continued to decline since 1971, include haddock (6,700 to 5,900 tons from
1972 to 1973), flounders except yellowtail (19,000 to 15,400 tons), and alewife (8,700 to 5,600
tons). Those species that showed decreases in catches from 1972 to 1973 include redfish (1%,100
to 17,300 tons), red hake (60,000 to 53,000 tons), yellowtail {29,600 to 25,500 tons), argentines
(32,700 to 2,500 tons) and sharks (12,800! to 12 tons). Both haddock and yellowtail catches were
restricted in 1972 and 1973 by imposed TAC levels.

The herring catech of 220,000 toms in 1973 was the same as that recorded for 1972.

b) Statistical Area &

The total nominal catch of all finfish species decreased from 622,000 tons in 1972 to 492,000 tons
in 1973, while the total shellfish catch increased from 416,000 to 461,000 tons. For finfish
(except menhaden) plus squids, the corresponding 1972 and 1973 values are 324,000 and 213,000 tons.

Of the major specles caught in SA 6 the catches of about one-half increased and the remainder de-
ereased. Of those that increased from 1972 to 1973, butterfish (4,400 to 11,800 tons}, red hake
(16,100 to 16,900 tons), and summer flounder (3,100 to 4,000 tons) showed an increase from 1971
to 1972 as well. The most important of those that increased from 1972 to 1973 only was silver
hake (8,400 to 12,400 tons).

For those species that showed a decrease from 1971 and 1972 and through 1973, the most striking was
mackerel (232,000 to 187,000 and to 66,000 tons). However, as the mackerel stock overlaps SA 5 and
6, the marked decrease in SA 6 was offset by a corresponding increase in SA 5. Other species show-
ing a decrease in 1973 catches included yellowtail (8,900 to 5,100 tons), herring (15,600 te 14,200
tons), menhaden (321,000 to 300,000 tons), and squids (22,600 to 20,500 tons). The catch of sea
scallops also showed a decrease in 1973 (11,000 to 7,000 tomns).

2. Species Review

Table 9 contains a summary of recent catches and TACs, as well as the TACs recommended for 1975, for
stocks under consideration for management in SA 5 and 6.

1 Editorfal Note: After the publication of Statistical Bulletin, Vol. 22 for the year 1972, USSR scientists
informed the Secretariat that the USSR catch of 12,486 tons of sharks reported for 1972 should be classifled

as mostly dogfish.
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Cod in Division 5Y

The 1974 TAC for the Gulf of Maine stock was set at 10,000 toms based on historic catches. The
preliminary 1973 catch was about 6,100 tons compared with an average of 5,800 tons for the period
1963-72. As assessment has yet to be completed for Div., 5Y cod, and in the absence of any new
evidence concerning this stock the TAC recommended for 1975 is 10,000 toms.

Cod in Division 52

The 1974 TAC for the Georges Bank stock was set at 35,000 tona which is considered to be the MSY
(Res.Doc. 72/117). The 1973 catch was about 28,500 tons. No new assessment of this stock has

been completed, but commercial lemgth frequencies for US landings suggest an increase in recrult-
ment from the 1971 year-class, Likewise, survey estimates of pre-recruit abundance suggest an
increase in commercilal stock abundance will occur in 1975 and 1976. However, the 1972 assegsment
considered the level of fishing mortality asaociated with the MSY for the stock to have been
exceeded during the high catches of the mid-1960"'s. Consequently, the current anticipated increase
in recruitment is considered sufficlent to indicate that removals at the curreat TAC level will
result in a fishing mortality of the level assccilated with the MSY. A TAC of 35,000 tons is there-—
fore recommended for 1975.

Haddock in Subarea 5

The haddock gquota for 1973 was set at 6,000 tons. Preliminary statistics for 1973 indicate a catch
of 5,890 tons. For several years the Assessments Subcommittee has been recommending that the re-
movals be held to the lowest possible level. The TAC for 1974 was set at "zero" allowing for
incidental catch only.

The 1963 vear-class has supported the fishery since its recruitment to the fishery. This pattern
has held true for the 1972 US fishery, with the 1963 year-class accounting for between 50 and 55%
of the catch. The US autumn bottom trawl survey indices for 1973 indicate that the population
remains at a low level relative to the early 1960's. The young-of-year index reflects another poor
year—class. The estimates of available population and recruitment for SA 5 haddock are given in
Table 10. At current levels of recruitment and removals, the haddock populaticn would appear to
be very gradually increasing. However, at this rate, it will take about 10 years for the stock to
rebuild to the average level which existed during the period 1935-1360, unless recruitment improves
and the by-catch of haddeck can be reduced.

Table 10. Subarea 5 haddock: estimates of available population and recruitment,
1935-60 and 1968 to 1974,

Average Yearly estimates in millions of fish
1935-60 1968 1969 1970 1971 1972 1973 1974
Population (age 2+)
including recruits 145 52 27 21 21 20 27 34
Removals: Total 63 a3 15 9 9 4 4
Fishing 41 28 12 6 6 3! 3!
Natural 22 5 3 3 3 1 1
Recruits (age 2) 54 16 8 9 9 11 15

! Under regulation; average weight 2 kg.

Any recruitment to the fishable stock is influenced by the incidental catch of small haddock, and
fncidental catches of haddock of all sizea at present account for all reported nominal catches.
Therefore, the Assessments Subcommittee recommends that the TAC for 1975 remain at zero and that
efforts be made to reduce incidental catches (particularly young fish of 0 and 1 age—groups) to
the lowest possible level.

The proposal to extend the prohibition on fishing gear that may be used in closed season/areas
would be a conservation measure to the extent that it would reduce the incidental cateh, but data
were not available to evaluate the reduction in by-catch including discard and industrial harvest
that would occar with such an extemsion.
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Redfigh in Subarea 5

A comprehensive assessment of this stock has not yet been completed, Conclusions regarding its
status were based on examination of long-term trends in catch and effort and recent trends in
catch per tow of research vessel surveys.

The long-term commercial catch and effort series indicates a gradual recovery of the stock from
rather low densitles following the intensive fishery in the 1940's (up to 60,000 tons). Stock
size increased steadily to the late 1960's in respomse to a markedly reduced fishery (down to
7,000 tons). The fishery began increasing again in 1969. Annual catches of 20,000 tons were re-
corded in 1971-72, and 17,000 tons were caught in 1973. Both commercial catch per day and survey
catch per tow indicate declining abundance since 1969.

The 1974 TAC of 30,000 tons equals the estimate of MSY based on apnalysis of commercial catch and
effort. This is not a precise estimate, but it is prabable that the present catch and effort is
below the MSY level. However, catches of 20,000 tons per year are approaching the MSY close
enough, particularly because of the low productivity rate of redfish, so that the rate of increase
in fishing effort should be kept small to prevent overshooting the MSY point and allowing time to
assess effects of the increase. To accomplish this, the Subcommittee recommends a TAC for 1975

of 25,000 tons.
Silver Hake in Subarea 5 and Statistical Area 6 (Res.Doc. 74/100)

Stock ldentification. Three silver hake stocks are currently under management in SA 5 and 6:
Div. 5Y, Subdiv. 5Ze, and Subdiv. 5Zw + SA 6. Farlier studies on the seasonal distribution and
movement patterns of silver hake from US groundfish survey catches suggest the possibility that
the fish in Div. 5Y and on the northern part of Georges Bank in Subdiv, 5Ze may constitute a
single stock. The question was raised whether the available data could justify treating these
two areas as a single stock for the purposes of assessment and management. USSR observations
indicated that the stock on the northern part of Georges Bank was possibly separate from that in
Div. 5Y. Therefore, it was agreed to continue to delineate the stocks as Div. 5Y, Subdiv. SZe
and Subdiv. 5Zw + SA 6, until additional evidence can be brought to bear on this situation.

Division 5Y stock. The nominal catch in Div. 5Y increased from 6,700 tons in 1972 to 8,900 tons
in 1973, but is still substantially below the 1955-66 mean of 28,500 toms. The 1974 TAC was set
at 10,000 tons. The decline in catches after the mid-1%60's is attributed to poor year-classes
that were recruited to the stock during that time. Survey data have indicated good 1971-73 year—
classes. As these year-classes recrult to the fishery, catches can be expected to improve. 1In
order to allow for the gradual recovery of the stock to its former level, it is advisable to per-
mit only a gradual increase in catch., To provide for this, the Suhcommittee recommends that the
TAC for Div. 5Y be increased to 15,000 tons for 1975.

Division 5Z and Statistical Area 6 stocks. A formal assessment was not available for these eilver
hake stocks. Survey data from 1974 spring cruises indicate that the relative abundance of the
Subdiv. 5Ze and Subdiv. 5Zw + SA 6 stocks is at approximately the same level as in 1973. The
nominal catch in 1973 was 62,000 tous in Subdiv. 5Ze and 61,006 tons in Subdiv. 5Zw + SA 6. The
Subcommittee advises that the TACs for 1975 remain the same as those set for 1974: 80,000 tons
for Subdiv. 5Ze and 80,000 tons for Subdiv. 5Zw + SA 6.

Red Hake in Subsrea 5 and Statistical Area 6 (Res.Doc. 74/19, &4, &5, 100)

Stock identification. 1In its 1972 report the Assessments Subcommittee advised that the boundary
between the Georges Bank (Subdiv, 5Ze) and Southern New England-Middle Atlantic (Subdiv. 5Zw +
SA 6) red hake stocks should be the 69°W longitude line. However, USSR studies (Res.Doc. 70/39)
indicate that the 70° line (present dividing line for Subdiv. 5Ze and 5Zw) conforms more closely
to the actual stock boundary, altheugh the area from 69°W to 70°W is an overlap regilon. It is
intended that the assessments for the 1975 Annual Meeting should be carried out with the 70° line
a8 the boundary between the two stocks, but for 1975 the recommended TACs will again be based on
the 69°W longitude line as being the boundary.

Division 52 (E of 69°) stock. The estimated nominal catch from the Georges Bank stock decreased
from 29,200 tons in 1972 to 18,400 tons in 1973. A TAC of 20,000 tons was set for 1974. A USSR
asgessment based on virtual population analysis assuming M = 0.6 and F = 0.2 at age 2, and M = 0.4
and F = 0.7 at age 3+ indicates a 1975 TAC of 20,000 tons.

Divigion 5Z (W of 69°) and Statistical Area 6 stock. The nominal catch from the Southern New
England-Middle Atlantic stock remained the same in 1973 as in 1972 at about 43,000 tons., A US
assessment Indicates a 50% decrease in stock size from 1973 to 1974 and suggests that the 1974 TAC
ghould have been no larger than 40,000 tons assuming M = 0.4 and fishing mortality equalling .
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Frax = 0.75. This is confirmed by US 1874 spring survey data that indicate a further decline in
stock size. The 1974 TAC of 50,000 tons was set based upon an earlier USSR assessment (Res.Doc.
73/27). A new USSR assessment employing the same techniques and assuming the same levels of M
and F as used to assess the Georges Bank stock indicates a 1975 TAC of 45,000 tons and the Sub-
committee recommends that the 1975 TAC be 45,000 tons.

Pollock in Subarea 5

(Review of pollock stock in SA 5 and Div. 4VWX is given under SA 4, page 91.)

Yellowtail in Subarea 5 (East of 69°W) (Res.Doc. 74/56, 99)

Stock structure studies (Res.Doc. 74/56) support the conclusion that yellowtail on Georges Bamk

is a separate stock from those off Nova Scotia. Res.Doc. 74/99 reviews the assessment of the
Georges Bank stock. Removals, catch-per-effort values and catch~per-tow abundance indices have
all stabilized under the quota mapagement implemented since 1971. Landings per day at age data
indicate a slight decrease in Z under removal restrictions which, for thils stock, take account of
the effect on the commercial fishery of discarding of young fish {age 3) in the catch. The TAC of
16,000 tons presently in effect has, therefore, served to maintain population size at current
levels of recruitment. The measure seems adequate if successive years of poor recruitment do not
oeccur, and thus the Subcommittee recommends a TAC for 1975 of 16,000 tons.

Yellowtail in Subarea 5 (West of 69°W) and Statistical Area 6

The SA 5 (W of 69°) part of this stock complex has been under quota management since 1971, and
limitations on removals have reduced the catech from 24,103 tons in 1970 to 9,510 tons in 1973.
The stock complex in the area consists of two stocks (Cape Cod and Southern New England) and a
discussion of these, as well as the SA 6 stock, follows.

Cape Cod area. Preliminary 1973 statistics indicate a catch of 1,662 tons, an increase over the
1972 catch of 1,364 tons. Although landings per day remained the same, the estimated discards
decreased, indicating perhaps a decline in sbundance of smasll fish, The portion of the 1974 TAC
applicable to this stock is 2,000 tons, based on historic catches, and this quantity was combined
with that estimated for the Southern New England stock for management purposes. Considering the
decline in catch per unit effort (stock abundance), the TAC for 1975 snould be reduced to 1,600
tons.

Southern New England area. Although quota regulations greatly decreased removals since 1970, US
commercial catch per day decreased significantly (46%) during the period. Age compositions of
the US landings show an inerease in the proportion of ages 2 and 3 fish and a decrease in older
fish from 1970 to 1973, while, at the same time, US catch-per-tow indices from Albairocss IV
autumn research crulses for the Southern New England cruise strata indicate a drastic decrease in
abundance of pre-recruit (age 1+) yellowtail. The catch per tow in nurbers of pre-recruits has
decreased B87% since 1969. Overall, the population appears to be still declining.

The pre-recruit (age 1+) indices have been used to project an index of abundance and weight for
each age. Thus, for each year, an index for the total population 1s obtained by summing the
indices for each age group (Res.Doc. 71/115). The index for 1975 has been computed assuming that
the 1974 pre-recruit index is equal to that for 1973. The relationship between thils weight
abundance index and consequent catch at an P,y of 0.8 indicates a TAC of 2,600 tons.

Statistical Area 6. A first assessment for yellowtall in SA 6 was presented (Res.Doc. 74/99).
Albatrosa IV survey data for cruise strata west and south of Subdiv. 53Zw were analyzed to estimate
mortality rates. Estimates of total mortality coefficients (2Z) for fish fully recruited to the
commercial fishery (age 3 and older) indicate that mortality increased after 1970. The average
coefficlent for age 3 and older was 1.2 for the seven-year period 1963-70 and 1.8 for the period
1970-73. Natural mortality coefficient (M) was assumed to be 0.2, as for Div. 5Z yellowtail,
giving F for the two periods of 1.0 and 1.6. The average Z for age 2 fish (the age at first entry
into the fishery) was 0.6.

Yearly stock abundance indices were developed as was done for Southern New England based on annual

autumn eruise pre-recruit (age 1+) catch-per-tow values. The mortality rates used were the averages

for the two periods mentioned above. The abundance index for each year-class for each year in
terms of welght was calculated by finding the product of the abundanee jndex in numbers and weight
at age. Weight at age data for SA 6 were not avaflable so length at age at the beginning aof the
year was determined by a Bertalanffy growth equation for 54 5 and weight at age was then calculated
from the length-weight equation given in Res.Doc. 71/14. The total asbundance index for each year
was then found by summing the abundance indices for all year-classes in the fighery (age 2-5) for
that year. In order to caleulate the 1975 abundance index, the pre-recruit value (1973 year—class)
was assumed to be the same as the 1972 year-class. These stock abundance indices (Table 11) show

a general decrease since 1970.
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Table 11. Yellowtail in Statistical Area 6: sgbundance indices

based on pre-recruit catch-per-tow data from US
autumn research surveys, and nominal catches, 1967-73.

Year Abundance index by weightl Catch (tons)
1967 64.4 5,340
1968 67.3 3,272
1969 59.0 3,886
1970 36.8 4,168
1971 11.7 7,828
1972 22.4 8,891
1973 21.6 5,1342
1974 7.53

1975 3.8%

1 Z (age 2) = 0.60; 2z (age 23) (1963-70) = 1.2; Z (age 23)
(1970-73) = 1.8.

2 provisional catch from Summ.Doc. 74/7 (revised).

3 Estimated.
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Fig. 1. The relationship between catches and abundance indices

for Statistical Area 6 yellowtail flounder at two lévels
of fishing mortality and the 1975 abundance index poiat.
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The plot of nominal catches and the weight abundance indices (Fig. 1) give two clusters of points,
one for the period 1967-69 and ome for 1971-73. Least squaxes fit of the relation between catch
and stock abundance at the levels indicated for the two periods show the relationship that existed
during the period 1967-73. The 1975 abundance index is extremely low, and it is reasonable to
assume that further reductions in abundance are not desirable. A catch that would halt further
decreases may be determined by computing the change 1n the welght abundance index that would occur
during 1975 for yvear-classes in the fishery for different survival rates. If fisghing in 1975 is
set at the 1971-73 level, it is estimated that the catch would be about 1,300 tons, but stock
abundance will be 202 lees than the initial value after 1976 recrultment {(if 1976 recruitment is
at the 1974 level). Stock will be 10% less than the initial 1975 stock after recruitment in 1976,
if fishing 1s set at the 1967-69 level to give a catch of 250 tons.

Therefore, 1if the 1973 and 1974 year-classes are assumed to be of the same abundance as the 1972
vear-class, no directed yellowtail fishery can exist if the extremely low current stock size is
to be maintained or increased.

Combined stocks in Division 5Z (west of 69°) and Statistical Area 6. All .the available evidence
indicates that the population of yellowtail, which provides the bulk of the catches in Southern
New England and 54 6 comprise a single stock. Recently fishing has often taken place at or near
the boundary line between the two areas. A single management regime for the total population in
Div. 5Z (west of 69°) and SA 6 would take account of the overlap of distributions between SA 5
and SA 6. Accordingly the Subcommittee recommends a zero directed fishery for yellowtail im SA 5
{west of 69°) + 6. Incidental catches of yellowtail in the directed fisheries for other ground-

fish speciles would be expected to reach 4,000-5,000 tons, and clearly these should be held at the
lowest possible level, particularly those taken in the fisheries to which the mesh regulaticns
do not apply.

Flounders, Except Yellowtail, in Subarea 5 and Statistical Area 6

The TAC for this group of species was based on historic catches and research survey trends taking
into account the general biology of these species. The average catch from 1963 to 1972 was 25,%00
tons, the peak level being 30,000. The US and USSR joint survey cruises (Res.Doec. 73/8; Redbook
1973, Part I, Annex 3A) have shown declines in this group of species. There is no additional
information to change the Subcommittee's previous recommendation for 1974, and it is advised that
the TAC remain at 25,000 tons for 1975. It should be stressed, in view of the survey cruise
trends, that all effort should be made to reduce by-catch, particularly of small fish below the
age at maturity whose yield per recruit is considerably below their potential.

Herring in Division 5Y (See also Annex 1)

Additional information since the January 1974 azssessment consists of catch and sample data for the
first four months of 1974, The US catch of herring from January to May 1974 was greater than 3,000
tons, or about 2% times the US catech for the same period in 1973. The bulk of the catch was from
the 1970 year-class as expected. These data do not alter the assumptions of year-class stremgth
made in the January assessment.

Assumptions. The assessment of the Div. 5Y herring stock to set a TAC for 1975 was made with the
following assumpticns:

(1) The 1974 TAC of 25,000 tons will be fully taken.

{2) The size of the 1970 year-class at age 3 is 150-200% that of the 1966 year-class. No new
information 1s available on the precise size of the 1970 year-class, but the indications are
that it 1s probably within this range and possibly cleser to the upper part of the range.

{3) The 1971 year-class at age 3 is equal in size to the 1969 year-class, the poorest year-class
observed in the fishery. The catch of the 1971 year-class at age 2 was the second lowest
recorded in the Div. 5Y juvenile fishery.

(4) The 1972 year-class 1s taken to be 150 million fish (23,250 tons), approximately one-half of
the size of the 1966 year-class at age 3. This is a conventional level of abundance for age
3 herring recruiting to the regulated fishery in Div. 5Y. The average year-class size of
age 3 herring over year-classes 1964-69 was 192 million fish (29,800 tons) and over the poorer
year—-classes of 1967-69 was 138 million fish (21,400 tons). The conventional level of 150
million fish was chosen to be less than the long-term average (192 million) in order to be
conservative,

TAC level for 1975. According to the conmstraints provided by the Commission (Summ.Doc. 74/9,
Proceedings No. 7, Appendix II, p. 59), the TAC in 1975 cannot exceed 25,000 tons unless the adult
stock size (age 4 and older) at the end of 1974 will be at a minimum of 110,000 toms. Under the
most optimistic assumption on the abundance of the 1970 year-class (twice the size of the 1966
year-class at age 3), the adult stock at the end of 1974 camnot reach 110,000 tons and the TAC for
1975 cannot, therefore, exceed 25,000 tons. The other comstraint provided by the Commission
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requires that an adult stock size of at least 60,000 tons be maintained at the beginning of 1976.
If the 1970 year—-class is 200% of the 1966 year-class, and assuming that the 1974 TAC is taken,
then the adult stock size at the beginning of 1975 will be 79,000 tons. A catch of 25,000 tons

in 1975 will decrease this stock aize to 69,000 tons at the beginning of 1976. If the 1970 year-
class is 150% of the 1966 year-class, and assuming that the 1974 TAC is taken, then the stock

size at the beginning of 1975 will be 58,000 toms. A catch of 25,000 tons in 1975 will decrease
this stock size to 49,000 tons at the beginning of 1976. Wwhile a catch of 25,000 toms in 1975
will probably result in a stock size at the beginning of 1976 of 60,000 tons or more, 1t does not
take advantage of the good 1970 year-class for rebuilding the stock. Establishing a TAC of 20,000

tons for this fishery would provide a better opportunity for stock rebuilding and some insurance
against TAC reduction in 1976, if the recruitment assumptions prove to be too optimistic.

Herring in Division 5Z and Statistical Area 6 (See also Annex 1)

Additional information since the January 1974 assessment consists of preliminary results from the
spring juvenile herring survey on Georges Bank and the US spring groundfish survey. The juvenile
survey confirmed that the 1971 year-class was very poor relative to the 1970 year-class. There
are indications that the size of the 1972 year-class may be similar to that of the 1971 year-class
but the reliability of the abundance index for the 1972 year-class is less certain than for the
1971 or 1970 year-classes, Further details of the juvenile herring surveys are given in the
Report of the Herring Working Group (Annex 1). Indices of abundance for herring in the US spring
groundfish survey averaged 4.1 fish per tow in 1973-74 compared to 37.6 per tow In the perilod
1968-70 in the Southern New England and Middle Atlantic area. The reliability of these data 1is
uncertain due to the small numbers of herring caught.

Agsumptions. The assessment of the Div. 5Z + SA 6 herring steck to set a TAC for 1975 was made
with the following assumptions:

(1) The 1974 TAC of 150,000 tons will be fully taken.

(2} The size of the 1970 year-class at age 3 is equal to 200% that of the 1966 year-class. Pre-
liminary analyses of the age composition of samples obtained from the 1974 juvenile survey
on Georges Bank suggest that at least 90% of the herring taken were of the 1970 year-class.
This suggests that the 1970 year-class is equal to the larger of the two assumptions (150%
and 200% of the 1966 year-class) made att-the Jgnuary 1974 Meeting.

(3) The size of the 1971 year-class at age 3 1s equal to that of the poorest year-class observed
in the fishery, i.e. the 1969 year-class. Estimates of the size of the 1971 year-class are
avallable from both the 1973 and 1974 juvenile surveys, Both estimates indicate that this
year—class is very poor. This year-class did not appear in the adult fishery as age 2 fish
in 1973 as was observed for the 1970 year-class in 1972.

(4) The 1972 yvear—class 1s equal to 800 million £ish (124,000 tons) at age 3, or approximately
one-half the size of the 1966 year-class. The size of this year-class was chosen at a con-
ventional level, as the information on the abundance of this year-class is very limited. The
average year-clase size at age 3 herring over year-classes 1964-69 was 1,070 million fish

(166,000 tong) and over the 3 poor year—classes of 1967-69 was 712 million fish (110,000 tons).

While this level of recruitment (800 million) may be conservative over a long period it may
be equal to or a slight overestimate of present levels of recruitment.

TAC level for 1975. The two constraints {(Summ.Doc. 74/9, Proceedings No. 7, Appendix II, p. 59)
provided by the Commission specify that an adult stock of at least 225,000 tons be maintained to
the beginning of 1976, and the 1974 TAC of 150,000 tons can only be increased 1f the adult stock
size at the end of 1974 will reach a level (500,000 tons) that will provide the maximum sustain-
able yield by the end of 1975, This level of 500,000 tons canmnot be reached by the end of 1974
and the TAC for 1975 cannot therefore be advised to exceed 150,000 tons. Under the present
assumptions on recruitment, a catch fn 1975 of 150,000 tons would leave an adult stock size at
the beginning of 1976 of 237,000 tons, thus meeting the constraint of the required minimum stock
size in 1976. Such a cateh in 1975, however, would continue the adult stock decline of previous
years that was interrupted sharply in 1974 with the addition of the 1970 year-class to the adult
atock. 1In 1974 the adult stock size was 389,000 tons, a large increase over the 180,000 tons at
the beginning of 1973. With a catch of 150,000 tons in 1974, the stock will declime to 301,000
tons at the beginning of 1975 and to 237,000 tons by the beginning of 1976 under present assump-
tions. The adult stock size of 237,000 tons will be the second lowest stock size observed in
the fishery, and, with no indicetion of improved recruitment from the 1971 and 1972 year-classes,
& catch in 1975 of 150,000 tons could probably result In a very low TAC for 1976, 1f the minimum
stock level constraint is to be maintained.

Mackerel in Subarea 5 and Statistical Area & (See Anmnex 2)

A reassessment of mackerel is given im the Report of the ad koo Mackerel Working Group at Annex 2.
Comparisons of estimates of year—class strength derived from mortality studies with those derived
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from the composition of catches have made it possible to resolve differences between the two
hypotheses used as a basis for advice at the January 1974 Mid-term Meeting. It is now evident
that in recent years mackerel have recruited to the fishery at a comparatively early age but that
fishing mortality is now at a more gemerally acceptable level. Recruitment prospects are reason-—
able, if not particularly encouraging, and it is egtimated that a TAC of 285,000 tons in 1975 will
malatain both fighing mortality and stock size close to the 1973 and 1974 levels.

It was however noted that catches im 1975 are likely to contain a quantity of l-year-old mackerel.
It {5 generally undesirable te catch such young fish because of the waste of growth potential, but
it was also noted that since l1-year-old mackerel temd to shoal separately from the older fish it

is also conceivable that a fishery could develop specifically on this age-group within this quota.
Such a possibility would be discouraged by a minimum size limit of 25 cm total length, and, even
though the Subcommittee recognized that it might be impossible to avoid some small catch of under-
sized fish with certain gears (e.g. trawi), it was considered to be a useful additional precaution-
ary measure that should be implemented while further surveys are undertaken to establish the degree
of separation of l-year-old from older mackerel. If such a 1imit could be totally effective in
1975, it implies that the expected catch of l-year-old mackerel would not -be taken. This amounts
to some 31,000 tons within the total TAC of 285,000 touns. If the size 1limit were implemented and

a 285,000 ton TAC were taken from the older age-groups only, it would imply an increase in fishing
mortality from 0.6 te 0.7 in 1975 on the age-groups concerned. ‘The Subcommittee considers this

to be a marginal increase of F on the older age-groups, which would not significantly change the
state of the stock in one year, although it would have to be taken into account in setting a TAC
for 1976.

Argentine in Sypbarea 5

(See under Subarea 4 for discussion of argemtine in Division 4VWX and Subarea 5, page 93.)

Other Finfish in Subarea 5 and Statistical Area 6

A TAC for other finfish of 125,000 tons was established for 1974. This was based on the historic
catches which averaged 140,000 tons during the period 1963 to 1972 combined with the observed
decline in groundfish biomass during the same period of an order of magnitude of over 507 (Res.
Doe. 73/8; Redbook 1973, Part I, Annex 3A).

This TAC is made up of numerous species which have not been examined iIndividually or in groups.
However, a preliminary assessment was presented on spiny dogfish (Res.Doc. 74/30) indicating an
MSY of 40,000 tons. The recommendation of the Subcommittee is that the 1975 TAC for the "other
finfish" group of species should remain at 125,000 toms.

Squids in Subarea 5 and Statistical Area 6

There are two types of squid of commercial importance in the ICNAF Area, Loligo and Illex. Loligo
bas the more southerly distribution of the two, but both occur im SA 5 at different times of the
year. The directed fishery for squid has so far been aimed at Loligo and the advice on which the
1974 TAC was based (i.e. 50,000-80,000 tons) related to that species alone. The two types should
therefore be distinguished in the statistics, especlally since a directed fishery for Illex is
now being developed in addition te existing incidental catches of Illex. Although the separation
is not yet avallable in the statistics, some idea of the quantities Invelved has been obtained
based on differences in the seasonality of the two specles and the reported identity of incidental
catches., These are given in Table 9.

It may become necessary to establish a TAC for Tllex at some future date, but at present there are
no data to indicate what the potential catch might be. New information is becoming available for

Loligo which will provide a new assessment in 1975, but at the moment there is no new information

on which to revise the 71,000-ton TAC for squid (Leligo).

Second Tier Oversll TAC in Subarea 5 and Statistical Area 6

Under the agreement reached at the Special Commission Meeting held at Ottawa in October 1973 the
overall TAC for all finfish and squid in SA 5 and 6 was set at 850,000 tons for 1975. The Sub-
committee has no additional advice on the level of this TAC, but, noting that it will be less than
the summed TAC for individual components of the fishery, wishes to point out that, because of the
varies Importance of different individual species fisheries to the different overall national
fisheries, there iz no biological reason to expect that the ratio of the two tiers be comstant for
all countries.
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RESEARCH REQUIREMENTS

Full assessments are belng brought forward for stocks for which advice has hitherto had to be based on
catch statistics alone, and the precision of all assessments is gradually being upgraded. Progress will be
related to the resources deployed in statistical sampling and research, and in this regard there must be a
commitment to expanded and on-going survey programs as described elsewhere in the Report af the Standing
Committee on Research and Statistics. Some further advance has also been made at a theoretical level but,
in addition to the peremnial problems of estimating recruitment, discussions at this present meeting have
indicated particular pointe that merit special attention in 1974/75. These are (but not in order of
priority):

a) Stock differentiation and definition of management areas for capelin, mackerel and silver hake.
b) Reassessment of silver hake in Div, 4VWX.

c) Inclusion of mackerel in SA 3 and 4 into the mackerel assessment for SA 5 and 6 if the research
on stock differentiation confirms the need.

d) Inclusion of juvenile herring fisheries in the appraisal of the overall effect of fishing on the
herring rescurces as a whole.

e) Further analysis of the species interaction and potential yield of a mixed fishery as a basis for
review of the overall catch quota for SA 5 and 6 at the next regular meeting of the Subcommittee.
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ANNEX 1 - REPORT OF HERRING WORKING GROUP
Chairman: T. D. Iles Rapporteurs: W. T. Stobo, V. C. Anthony

The Herring Working Group met on several occasions during the course of the Assessments Subcommittee

meetings, with representatives present from most of the countries exploiting the herring stocks in the ICNAF

Area.

1.

The main objective of the meetings was to assess the available data and advise on TACs for 1975.

Advice on Preparation and Implementation of TCNAF Regulatory Measures (Comm.Doc. 74/22)

The 1972, 1973 and 1974 TACs for the Nova Scotia (Div. 4XW(b)), Georges Bank (Div. 5Z}, and Gulf of
Maine (Div. 5Y) herring stocks were agreed to at Special Meetings held in the January of the calendar
year in which they applied. Tt has been proposed (Comm.Doc. 74/22) that TACs for all herring stocks
be set at the Annual Meeting in June for the following calendar year. Therefore, advice on TACs for
1975 for these three stocks may be required at the present meeting.

It was recognized in the proposal that a loss of precision in scientific advice was likely; this was
dealt with in peneral terms at the last Annual Meeting (Redbook 1973, Part 1, page 85), and has been
considered at this Meeting in so far as it affects the value of advice for setting the 1975 TACs. The
loss in precision is related primarily to the estimates of the sizes of the 1970, 1971 and 1972 year-
classes. Data on the 1970 year-class (5-year-old fish in 1975) are available from the 1973 adult
fighery, the 1972 juvenile fishery and from observations on its distribution and relative abundance
offshore from juvenile surveys of 1973 and 1974, The 1970 year-class is relatively large and its size
has been estimated to be 1.5 to 2.0 times the size of the 1966 year—class at age 3. The 1971 year-
class has not yet appeared in the adult fisherles, but the 1973 juvenile fisheriea and the juvenile
surveys of 1973 and 1974 indicate that it is a poor one, possibly as swall as any on record. No
information is available for the 1972 year-claass from either the adult or the juvenile fisheries.
Estimates of the 1972 year-class from the 1974 juvenile surveys suggest that this year—class is also

a poor one. It was agreed to assign an arbitrary size to the 1972 year-class, the calculation of which
is dealt with in the individual stock sssessments. The adoption of a conventional and conservative
size for the year-class recruiting as 3-year-old fish in the TAC year (in this case the 1972 year-
class) would mean that the probability of over—exploitation of the recruiting year—class would be
reduced.

It was also agreed that, if TACs for these stocks for the following calendar years are to be regularly
set at Annual Meetings, this convention for 3-year-old recruitment to the fishery in the TAC year be
routinely followed. This will have to be done until such time as the results of juvenile surveys are
reliable enough to generate year-class estimates with which a reasonable level of precision can be
associated, It will, however, require a few more years of accumulated data before there can be an
adequate evaluation of the pre-recruit surveys for estimation of year-class strength.

The following assessments deal with the four major herring stocks under consideration for quota
regulation in 1975,

Herring in Divisions 4V and 4W(a) (Banquereau Stock)

a) Cateh statistics

The fishery in this area has been a relatively recent one, with large catches first occurring in
1968-69, It has variously been assumed that this stock complex has three components, one in each
of the ICNAF Subdiv. &4Vn, 4Vs and Div. 4W(a). There is, however, little biological evidence to
confirm this hypothesis.

The fishery in Subdiv. 4Vs has virtually collapsed, with catches declining from 70,000 tons in
1968-69 to less than 2,500 tons since 1971. However, the Canadian fishery closer to shore in
Subdiv. 4Vn and Div. 4W(a) has consistently taken caiches greater than 25,000 tons since it began
in 1968. Table 1 gives the Canadian catch statistics by month for Subdiv. 4Vn and Div. 4W(a).
These data are presented on the basis of 1 July-30 June fishing season. The data have been revised
and differ somewhat from figures previocusly reported.

b) Catch Composition and Catch per Unit Effort

Catches of Subdiv. 4Vn adult herring increased between 1968 and 1972. Since then the fishery has
become more dependent on younger Fish (Table 2)}. In 1970-71 and 1971-72 fish less than 5 years
0ld accounted for less than 207 of the catches; but in 1972-73 fish less than 5 years old
accounted for almost 40% of the catch and in 1973-74 the 1970 year-class alone accounted for 52%
of the catch. Despite the fact that the 1973-74 catch composition suggests a large 1970 year-
class, a 44% decrease in the catch per unit effort occurred between 1971-72 and 1973-74 (Table 3).
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The Div. 4W(a) fishery began in 1968-69 as a juvenile fishery. This difference between the Div.
4W(a) and Subdiv. 4Vn fisheries (juvenile vs adult) may account for the difference in the catch
compositions prior to 1973, Canadian size limit regulations instituted in 1973 have restricted
exploitation of juveniles, and thus the Div. 4W(a) fishery 1s now directed towards adults. In
1973-74 the catch and catch per unit effort in Div. 4W{a) increased by 87% over that of the 1971-72
season (Table 3). This increase was probably due to the large 1970 year-class which accounted for
over 70% of the catch.

Table 1. Canadian monthly herring catches (tons) in Subdiv. 4Vn and Div. 4W(a)} for the
pericd 1968-74. (Fishing season is based on a 1 July-30 June periocd.)

Area Month 1968/69 1969/70 1970/71 1971/72 1972/73 1973/74
4Vn Jul 56 42 13 5 28 18
Aug - 7 - 545 10 3
Sep - - 10 8 3 -
Qct 271 - - 318 - 20
Nov - - 8 953 5,084 3,988
Dec 102 - 1 4,311 7,683 10,965
Jan 136 1,431 1,569 3,991 1,434 363
Feb 687 1,624 1,348 - 54 -
Mar 848 - - - - -
Apr 25 1,834 16 370 624
May 100 11 56 60 2,165
Jun 51 43 44 101 94
Total 2,276 4,992 3,065 10,662 17,179 15,347
4W(a) Jul 126 96 59 28 - 12
Aug 60 62 19 28 - 16
Sep 2 - 1 2 - 27
Oct 1 - 6 15 - 9
Nov - - - 119 42 164
Dec - 2,033 3,629 4,200 164 1,243
Jan 3,729 5,504 14,676 10,788 7,248 16,697
Feb 10,520 6,773 13,965 4,051 392 9,623
Mar 8,169 6,667 13,535 5,905 - -
Apr 2,016 5,919 6,571 449 17
May 26 11 40 53 43
Jun 63 42 34 18 15
Total 25,112 27,107 52,535 25,656 7,921 27,791
Total (4Vn+iw(a)) 27,388 32,099 55,600 36,318 25,100 43,138

Table 2. Year-class composltion of the Subdiv. 4Vn and Div. 4W(a) fisheries in the 1969-74
geasons. [The 1973-74 composition was derived from the calculated numbers at age;
the compositions for earlier years were derived from welghted age-length dis-
tributions (Stobo et al, RessDoc. 73/94).]

Fishing Year-class composition (%)

Area geason 1972 1971 '1970 1969 1968 1967 1966 1965 1964 1963 1962 1961 1960+

4W({a) 1969-70 - - - 1.4 14.3 22.8 35.1 9,9 10.0 3.5 1.8 1.2 0.1
1970-71 - - 0.4 25.6 22.1 10.4 15.3 7.7 10.1 4.5 1.8 1.0 1.2
1971-72 - - 2.6 11.0 33.7 11.8 15.3 10.8 8.6 3.6 1.4 1.3 -
1972-73 - 10.7 28.4 31.9 8.1 5.1 7.1 2.8 2.1 2.0 1.2 0.5 0.1
1973-74 1.6 5.4 70.4 10.8 2.6 2.1 1.6 2.0 1.8 0.3 1.0 - 0.4

4Vn 1970-71 - - - - 0.7 5.8 12.3 14.7 13.9 19.5 5.4 12.4 15.3
1971-72 - - - 1.5 4.7 3.5 8.6 9.4 17.0 14.3 17.2 18.7 5.1
1972-73 - 0.1 5.9 14.5 19.2 9.0 8.5 5.8 15.0 11.0 6.5 2.0 2.5
1973-74 0.1 4.6 51.9 16,9 5.3 3.5 3.8 3.4 4.6 3.1 1.7 0.6 0.5
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Table 3. Canadian monthly cateh per unit effort (tons)
for large herring purse seipers in Subdiv. 4Vn
and Div. 4W(a) during the 1971-72 to 1973-74
fishing seasons.

Fishing season

Area Month 1971-72 1972-73 1973-74

4Vn Nov 100.3 80.8 6l.6
Dec 106.9 99.5 88.8
Jan 154.0 122.9 51.9

4%(a) Nov - 14.0 -
Dec 70.6 81.9 165.2
Jan 78.6 74.6 133
Feb 79.7 97.1 128.4
Mar 68.2 - -
Apr 57.2 - -

TAC for 1975

The collapse of the Subdiv. 4Vs adult fishery, the trend toward a greater dependency on younger
fish in Subdiv. 4Vn, and the declining catch rates in Subdiv. 4Vn imply a substantial reduction
in adult abundance in the Div. 4W(a) stock complex.

The appearance of a large 1970 year-class in both Subdiv. 4Vn and Div. 4%W(a) and the substantial
increase in the catch per unit effort in Subdiv. 4W(a) suggest a future Increase in adult abundance.
If the fisheries are exploiting the same stock in Subdiv. 4Vn and Div. 4W(a), however, then the
exploitation of these younger fish should not be inereased in order to protect the future adult
stock. An increased 1975 TAC therefore is not advisable.

TAC Based on Fishing Season 1 July-30 June (Comm.Doc. 74/20)

The Canadian fishery in Div. 4VW(a) extends from November to March. The small international fishery
in Div. 4V occurs mainly during the spring. Setting the TAC at the Annual Meeting would thus allow
analysis of the data from the most recent fishing season; these data would not be available for a
mid-term meeting. It follows that a TAC for a 1 July-30 June period would be best suited for the
management of this fishery. A TAC for the calendar year 1974 has already been agreed to by the
Commission; a transition to a seasonal basis requires a recommendation for an interim TAC for the
January-June 1975 period.

The total Div. 4VW(a) catches from 1971-73 have been partitioned into January-June and July-
December periods (Table 4). For the 3~year perlod 68% of the total catch and 70% of the Canadian
catch was taken in the January-June period. Im January-June 1974 the Capadian fishery took 26,683
tons which represents 67% of Canada’s Div. 4VW(a) 1974 quota. These figures suggest that an
interim TAC for the January to June period of two-thirds of the calendar year TAC would be appro-
priate. The Working Group therefore advises (1) that the TAC, if set for the 1975 calendar Vear,
should not exceed 45,000 tons; (i1} that the 1 July-30 Junpe proposed management period be
accepted, and an interim TAC of two-thirds of the suggested 1975 calendar vear TAC be set for the
1 January-30 June 1975 period (i.e. 30,000 tons).

Table 4. Div. 4VW(a) catches (metric toms) from 1971-73 partitioned into January-
June and July-December periods. The Canadian portion of the catch is
given in parentheses for 1971-74.

Year Average

Period 1971 1972 1973¢ 1874 1971-73 4

Jan~Jun 57,800 21,500 12,600 e 30,630 68
(49,000) {19,600) (12,100) (26,680) (26,900)

Jul=-Dec 14,200 11,200 18,300 14,560 32
(4,500) (10,700) (16,400) (10,530)

Total 72,000 32,700 30,900 45,200 100
(53,500) (30,300) (28,500) (37,430)

- -
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Rerring in Divisions 4X and 4W({b) (Nova Scotia Stock)

a)

Catch Composition, Mortality and Recruitment

All catch and sampling data up to 1973 are now available for this stock and the catches, expressed
as numbers at age for the period 1965-73 (Table 5) have been updated from those presented at the
January 1974 Mid-term Meeting.

Table 5. Catch composition (numbers x 10~3) for the southwest Nova Scotia stock (Div. 4XW(b)),

1965-73.

Age 1965 1966 1967 1968 1969 1970 1971 1972 1973
1 30 616 4,430 13,852 3 448 4,626 7,732 1
2 210,828 45,678 43,234 746,145 65,549 83,808 11,1065 647,970 20,505
3 26,072 270,055 68,671 78,899 325,057 14,819 62,611 35,408 650,221
4 233,081 56,063 238,403 64,045 51,952 188,539 46,175 82,118 57,480
5 49,129 308,471 109,786 267,965 115,750 163,076 80,192 56,397 21,127
6 10,721 44,916 159,205 70,183 71,446 89,144 41,890 58,906 17,996
7 1,591 15,006 57,936 87,767 48,659 93,908 53,092 43,546 16,102
8 476 7,716 4,497 31,258 18,837 32,846 21,031 39,860 13,155
9 16 1,689 409 15,277 6,194 13,428 9,732 23,034 11,901

10 11 215 296 5,635 2,789 7,300 4,215 9,315 5,520

These numbers were used in a cohort analysis using F = 0.5 for the terminal ¥ for each year-class.
Initially average F values for each age-group for the period 1965-72 were used as starting F's

in 1973. High F-values are associated with strong year-classes and thus the average over a periocd
of years is not necessarily applicable to a specific year; therefore the followlng method of
estimating the starting F's in 1973 was used. The 1972 F-values for the 1968 and older year-
classes calculated from the cohort analysis were used to calculate selection factors using the

1966 year-class as a standard. Three wvalues of F = 0.4, 0.5 and 0.6 were assumed for the 1966
year-class in 1973 and values for the other year-classes (1968 and older) were adjusted proportion-—
ally. Estimates of the size and hence of 1973 F's for the year-classes of 1969 and 1971 were made
from a comparison of welr catches at age 2 from the Mew Brunswick weilr fishery and population sizes
at age 1 from the southwest Nova Scotia stock as follows:

Year-class 1963 1964 1965 1966 1967 1968 1969 1970 1871
New Brunswick weilr

catch at age 2 (10'5) 775 139 160 694 351 313 165 615 212
Pop. at age 1 in SW

Nova Scotla stock (10-%) 2.7 1.3 1.1 2.4 0.5 0.5 - - -

Without implying stock relationships between populations, the correspondence between the New
Brunswick weir catch at age 2 and the population size at age 1 on the southwest Nova Scotia stock
suggest that the 196% and 1971 year-classes are poor, while the 1970 year-class is large. This
correspondence is only useful iIn suggesting that the 1970 year-class ia good but does not relate
to its slze relative to the 1966 or 1963 year-classes as the catch from the weir fishery has an
upper limit imposed by the processing capabilities of the food industry. No evidence is avail-
able to indicate the size of the 1972 year-class which will recruit to the Nova Scotia fishery in
1974. It is assumed then that the 1969, 1971 and 1972 year-classes are similar in size at age 1
to those of 1967 and 1968 (500 x 10%). The stock sizes for these year-classes at age 1 used in
the assessment (Res.Doc. 74/13) are as follows:

Year-class 1969 1971 1972

No. at age 1 500 x 108 483 x 108 670 x 106
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At the 1974 Annual Meeting it was agreed by the Working Group to use a conventional recruitment
value for any new year-classes for which no data were available on their relative size. It was
agreed that for the Div. 4XW(b) stock this value should be one-third the size of the 1966 year-
class at age 3 (i.e. 300 x 10%). This would result in slightly lower assumed values at age 1 for
the 1971, 1972 and 1973 year-classes, and a 2,000-ton decrease in the recommended TAC for 1975.
Thig decrease was not considered significant due to the wide range of variables within the assess-—
ment.

The 1970 year-class was the dominant year-class in the population in 1973 and formed the major
part of the biomass, Thus differing assumptions of the size of the 1970 year-class predominantly
affect the total calculated stock biomass in 1973.

Stock Biomass and Catch Predictiouns

Stock biomass of age 2 and older fish were calculated for the period 1966 to 1971 from calculated
population numbers. These were plotted against annual catch per unit effort for the southwest
Nova Scotla purse seine fishery and are shown in Fig. 1.
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Fig. 1. Relationship between stock size and catch per unit effort in the

Nova Scotla purse seine fishery.

The catch per unit effort in 1973 wae 49.1 tons per beat night, which corresponds to a stock size
on the curve of 505,000 tons. Biomass of year-classes other than 1970, using assumptions of year-
class size as listed earlier, is 122,000 tone. Using these assumptions the 1973 catch per unit
effort indicated that the 1970 year-class is between 2.0 and 2.5 times the strength of the 1966
year-class at age 3. Thus, three assumptions were used on the size of the 1970 year-class in
making 1975 catch predictions: 1.5, 2.0 and 2.5 times the 1966 year-class, The proportions of

year~classes In the 1974 cateh were assumed to be the same as those in the
1975 was calculated using assumed F-values of 0.03, 0.13, and 0.25 on ages
which fitted the recruitment patterns of a poor year—class to the fishery.
on age 5 and clder fish which correaponds to the maxlmum yield per recruilt
ment is greater thaan 2.5.

1973 cateh. Catch in
2, 3 and 4, respectively,
An F = 0.5 was used
when age at recruit-

Nine options on 1975 catches and stock sizes were calculated, using the three assumptions om size
of the 1970 year-class and three values of F in 1973 on age 5 and older fish.
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The nine calculated values for 1975 TACs (l.e. total catches minus estimated catches by immobile
gears of 12,000, 15,000 and 17,000 tons for assumptions that the 1970 year-class was 1.5, 2.0 and
2.5 times the 1966 year—class) are shown in Table 6. It was considered that 2.0 x 1966 year-
class was the most reasonable assumption on the size of the 1970 year-class implying a 1975 TAC
in the order of 90,000 tons. However, 1t 1s stressed that, unless the 1972 and 1973 year-classes
are substantially stronger than assumed (i.e. 300 x 105 fish at age 3), the 1976 TAC will be very
substantially below 90,000 tons if F is maintained at 0.50. This could be offset 1f the TAC for
1975 could be set lower tham 90,000 tons. Thus, it is not peossible to recommend any increase in
the size of the 1975 TAC from 90,000 tons. In fact, to help offset the effects of possible poor
recruitment of the 1972 year-class, it should be set lower than 90,000 tons to reduce the possi-
bility that the 1976 TAC will be very substantially reduced.

Table 6. Resultant stock sizes (age 4 and older} as a function of catches (age 3 and older} for
the Div. 4XW(b) herring fishery, assuming three sizes of the 1970 year—class and "a
range of fishing mortality rates in 1974, (F's in 1975 were set to correspond to
maximum yield per recruit.)

1970 year-class Stock size at 1975 1975 1976
start of 1974 Average F in 1974 stock TAC stock
(1053 (000 tons) (age 3 and older) (000 tons) {000 tons) (000 tons)
150% 1,214 229 .49 157 43.5 149
1,179 218 .63 149 40.5 145
1,150 209 .88 141 38.0 142
200% 1,870 334 .43 278 85.0 220
1,835 322 .56 270 82.0 217
1,806 313 .83 263 79.0 214
250% 2,600 449 W41 413 131.0 300
2,564 438 .56 405 128.0 297
2,535 429 .B1 398 126.0 294

Herring in Division 5Y (Gulf of Maine Stock)

Additional information since the January 1974 assessment consists of catch and sample data for the
first four months of 1974. The US catch of herring from January to May 1974 was more than 3,000 tons
or about 2.5 times the US catch for the same period im 1973. The bulk of the catch was from the 1970
year-class as expected. These data do not affect the assumptions of year-class strength made in the
January 1974 assessment.

The adult stock size (age 4 and older) has steadily decreased from the level of 152,000 tons in 1968
to a low of 46,000 tons in 1972. The recruitment of the 1970 year-class to the adult stock (age 4 and
older) increased the stock size in 1974 to 78,000-100,000 tons. If the TAC for 1974 is fully taken,
the adult stock will decrease to 58,000-79,000 tons at the beginning of 1975.

a) Assumptions

The assessment of the Div. 5Y herring stock to set a TAC for 1975 was made with the following
assumptions:

(1) The TAC for 1974 (25,000 tons) will be fully taken.

(2) ‘The eize of the 1970 year-class at age 3 is 150-200% that of the 1966 year-class. No new
information is available on the precise size of the 1970 year-class, but the indications are
that it is probably within this range and possibly closer to the larger of the two values.

(3) The 1971 year-classe at age 3 is equal in size to the 1969 year~-class, the poorest year-class
observed in the fishery. The catch of the 1971 year-clase at age 2 was the second lowest
recorded in the Div. 5Y juvenlle fishery. Juvenile surveys in Div. 5Z and SA 6 indicate
that this year-class is much smaller than the 1970 year—-class and strengths of year-classes
in the Div. 5Z and SA 6 fishery tend to correspond to the strengths of year-classes in the
Div. 5Y juvenile fishery.

(4} The 1972 year-class is taken to be 150 million fish (23,250 tons), approximately half of the
size of the 1966 year-class at age 3. This 1s a conventional level of abundance at age 3
for newly recruiting year-classes. The average year—class size at age 3 for year-classes
1964~69 wag 192 million fish (29,800 tons); for the poor year-classes of 1967-69 it was 138
million fish (21,400 tons). The conventional level of 150 million fish was conservatively
chosen as less than the long~term average (192 million fish), because of the uncertainties
about the size of this year-class. Lower levels of exploitation of herring at age 3 should
result in an increase in yleld if they are caught at age 4.
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TAC Level for 1975

In January 1974 the Commission (Summ.Doc. 74/9, Proc. No. 7, Appendix II, p. 59) agreed that the
Div. 5Y catch in 1975 should be set at a level which will maintain the adult stock at least at
60,000 tons at the end of 1975, It was also agreed that the level of cateh for 1975 will not be
fncreased above that for 1974 unless the adult stock size at the end of 1974 has reached a level
(110,000 tons) which will provide the meximum sustainable yield by the end of 1975, The level of
110,000 tons cannot be reached at the end of 1974 even with a very small catch in 1974 and
assuming the upper level for the 1970 year-class. A TAC in excess of 25,000 tons cannot, there-
fore, be recommended for 1975,

Fig. 2 and Table 7 compares the catch (age 3 and older) for 1975 with the stock size (age 4 and
older) at the beginning of 1976 for the assumed levels of the 1972 and 1971 year-classes and for
two levels of this 1970 year-class. Assuming this 1970 year-class to be 200% of the 1966 year—-
class, catches of 20,000 tons and 25,000 tons in 1975 would result in stock sizes in 1976 of
74,000 tons and 69,000 tons respectively. A catch of about 16,000 tons 1s required to maintain
the 1975 stock level of 79,000 tons. Aseuming the 1970 year—class to be 150% of the 1966 year-
class, catches of 20,000 or 25,000 tons in 1975 would result in stock sizes (age 4 and older) of
54,000 and 49,000 tons respectively at the beginning of 1976. The lowest stock size in the
history of the fishery was 46,000 tons in 1973.
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Fig. 2. Comparison of catch for 1975 with stock size (age 4 and
older) in 1976.
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Table 7. Resultant stock sizes (age 4 and older) as a function of catches (age 3 and older) for the Div.
5Y adult herring fishery, assuming two sizes of the 1970 year-class and a range of fishing
mortalities in 1975.

1970 year-class Stock size at Catch in Stock size at Catch Stock size
as % of start of 1974 1974 start of 1975 1975 F in 1975 at start
1966 year-class  (10°5) (000 tons) (000 tons) (10%) (000 tons) (100 %)} (000 tons) of 1975

0.2 6.2 68.1

0.4 11.2 62.7

150 387 79 25 256 58 0.6 16.5 - 57.9

(assumed} 0.8 20.8 53.7

1.0 24.7 49,8

25.0 4.0

0.2 8.0 85.3

. 0.4 15.1 78.3

200 508 100 25 351 79 0.6 18.4 75.1

(assumed) 25.0 69.0

0.8 27.1 66.5

1.0 32.2 61.6

While a cateh of 25,000 tons in 1975 will probably result in a stock size at the begimning of 1976
of 60,000 tons or more, it does not take advantage of the good 1970 year-class to rebuild the
stock., FEstablishing a TAC of 20,000 tons for this fishery would provide a better opportunity for
stock rebuilding and some insurance against TAC reductions in 1976, if the recruitment assumptions
prove to be too optimistic.

Herring in Division 5Z and Statistical Area 6 (Georpges Bank Stock)

Additional information concerning this stock since January 1974 consists of preliminary results from

the spring juvenile herring survey on Georges Bank and from the US spring groundfish survey. The
juvenile survey confirmed that the 1971 year-class was vVery poor relative to the 1970 year-class. There
are indications that the size of the 1972 year—class may be similar to that of the 1971 year-class, but
the reliability of the abundance index for the 1972 year—class is less certain than for the 1971 or 1970
year-classes. Abundance indices for herring in the US spring groundfish survey averaged 4.1 fish per
tow in 1973-74 compared to 37.6 per tow in the period 1968-70 in the Southern New England and Middle
Atlantic area. The reliability of these data is uncertain due to small numbers of herring caught.

a) Agsumptions

Assessment of the Div. 5Z + SA 6 herring stock to advise a TAC for 1975 was made with the follow-
ing assumptions:

(1) The TAC for 1974 (150,000 tons) will be fully taken.

(2) The size of the 1970 year-class at age 3 1s 200% of that of the 1966 year-class. Preliminary
analyses of the age composition of samples obtained from the 1974 juvenile survey on Georges
Bank suggest that at least 90% of the herring taken were of the 1970 year-class. This
indicates that the 1970 year-claass 1s equal to the larger of the twe assumptions (150% and
200% of the 1966 year—class) used in the January 1974 assessment.

{3) The 1971 year-class size at age 3 Is equal to that of the poorest yvear-class observed in the
fishery, the 1969 year-class. Estimates of the size of the 1971 year-clasg are availlable
from both the 1973 and 1974 juvenile surveys. Both estimates indlcate that this year-class
is very poor. This year-class did not appear iIn the adult fishery as age 2 fish in 1973 as
was observed for the 1970 year-class in 1972.

(4) The 1972 year-class is equal to B0O0 million fish (124,000 tons) or approximately half the
size of the 1966 year-class at age 3. The size of this year-class was chosen at a con-
ventional level as the information on the abundance of this year—class is very limited. The
average year-class size of age 3 herring over year-classes 196469 was 1,070 million fish
(166,000 tons) and over the 3 year-classes of 1967-69 was 712 million fish (110,000 tons).
While this level of recruitment (800 million) may be slightly comservative over a long perilod
it may be equal to or a slight overestimate of present levels of recruitment.

b) TAC Level for 1975

The two constraints (Summ.Doc. 74/9, Proc. No. 7, Appendix II, p. 59) provided by the Commission
specify that an adult stock of at least 225,000 tons should be maintained at the end of 1975 and
that the 1974 TAC of 150,000 tons can only be increased 1if the adult stock size at the end of 1974
has reached a level {500,000 tons) that will provide the maximum sustainable yield by the end of
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1975, This level of 500,000 tons camnnot be reached by the end of 1974 and the TAC for 1975 cannot
therefore be advised to exceed 150,000 tons. Under the present assumptions for recruitment, a
catch in 1975 of 150,000 tons would leave an adult stock size at the beginning of 1976 of 237,000
tons (Fig. 3), thus meeting the constraint of the required minimum stock size at the beginning of
1976. Such a catch in 1975, however, would comntinue the adult stock decline of previous years
that was interrupted sharply in 1974 with the addition to the adult stock of the 1970 year-class.
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Fig. 3. Div. 5Z + SA 6 herring catch (age 3 and older) in 1975 and
stock {(age 4 and older) in 1976.

In 1974 the adult stock size was 389,000 tons, a large increase over the 180,000 tons at the
beginning of 1973. With a catch of 150,000 tons in 1974, the stock will decline to 301,000 tons
at the beginning of 1975 and to 237,000 tons by the beginning of 1976 under present assumptions.
The adult stock size of 237,000 tons will be the second lowest stock size observed in the fishery.
With no indication of improved recruitment from the 1971 and 1972 year-classes, a catch in 1975 of
150,000 tons could result in a very low recommended TAC for 1976 to maintain the minimum stock
level constraint.

Herring Size lLimits (Comm.Doc. 74/16)

The present 9-inch (22.7 cm) size limit regulation provides for tolerances on exemptions on an annual
basis. This allows vessels to mount an Intensive short-term effort on under-sized herring under the
assumption that enough large herring will be caught in the rest of the year to comply with the toler-
ance levels allowed by the regulation.

If the minimum size regulation were to apply to gll herrimg on board the vessel at the time of inspec—
tion, rather than on an annual basis, the exploitation of young fish would be reduced. The Working
Group, therefore, advises that it would be bioclogically advantageous that the regulation be amended so
that the tolerance levels associated with the size limit regulation apply at the time of imspectiom.

Results of 1973 Surveys

a) Larval Surveys

Reports on the 1973 larval herring surveys are presented in Res.Doc. 74/14, 16,.17, 18, 52, 72, snd
a suumary report is given In Res.Doc. 74/105. The general pattern of spawning in 1973 appeared
broadly similar to 1971 and 1972 in that the two main spawning areas again occurred on north-
eastern Georges Bank and Nantucket Shoals. Spawning was earlier and less extensive off south-
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western Nova Scotia and western Gulf of Maine. Detailed comparisons with 1971 and 1972 are not
possible for these areas because the inshore areas of the western Gulf of Maine were not sampled
in 1973, and the samples from the inshore areas off western Nova Scotia and Bay of Fundy are not
yet analyzed.

In the Georges Bank area {inciluding Nantucket Shoals) total production of larvae was in the order
of 10 times greater than in the previous two years. This increase is believed to be the result

of significant recruitment to the spawning stock from the large 1370 year-class. In additiom to
the much greater production of larvae in 1973, it was noted that larvae of all sizes were dis-
tributed over a much wider area. The wider distribution of small larvae (<10 mm) suggests that
gpawning may have occurred over a somewhat wider area. Warmer water temperatures were observed
over much of Georges Bank in 1973, but the duration and timing of spawning appeared to be roughly
comparable to that In previcus years, with peak abundance of small larvae (<10 mm) occurring from
mid- to late October and relatively few small larvae found in December. However, mortality during
autumn seemed to be higher im 1973 than In the previous years, since by December, when hatching
had mainly finished, total abundance of larvae on Georges Bank including Nantucket Shoals was only
about four times as high in 1973 as in 1972 and 1971 compared to a 10-fold difference in larval
production. On a survey in February 1974 the catches of larvae on Georges Bank had dropped to
only about 1/10 the abundance level seen in December 1973, and, in additiom, the February 1974
catches were considerably less than those of December 1972, a year of much smaller larval pro-
duction. This indicates that substantlal mortality probably continues throughout the winter,
since the larvae are believed to be too small to emigrate out of the area or escape the survey
gear.

The Working Group agreed that a longer time seriles of larval surveys was needed and particularly a
continuation of the sprinmg larval surveys in order to investigate more fully the question of the
magnitude and timing of winter mortality. In addition, O-group midwater trawl surveys in late
spring or early summer may be required to complete the pleture of the first year of life, and it
was noted that Canada has already begun such surveys in the Bay of Fundy. It was also agreed that
it is very important to continue sampling throughout the Gulf of Maine, inciluding the inshore
areas, the Bay of Pundy, and the shoal areas around Nantucket, in order to fully document the
distribution of herring spawning and to better define the extent of mixing of larvae among spawn-
ing sites and the amount of inshore movement. Continued hydrographic sampling of temperatures and
salinity at least is consldered necessarv to relate spawning and larval dispersal to the major
features of circulation and temperature changes.

In view of the great differences between the larval production of 1973 and the previous two years,
there will be a unique opportunity to observe whether the strength of these year-classes is at all
related to the production of larvae. However, it seems clear that true ineight into the causes of
mortality will require further studles on the feeding and food supply of larvae and related pro-
duction indices such as are reported in Res.Doc. 74/14 and 74/68, and perhaps alsa indices of
nutrient levels. The Worlking Group felt that these studies should be expanded providing that the
areal and seasonal coverage of larval sampling is not jeopardized. Finally, the Working Group
noted the need for a more comprehensive analysis of the total composition and biomass of the
plankton samples, and urged all Member Countries to carefully preserve intact at least the 0.333-
mm samples until a standard protocol for such analysis can be established. The resources for pro-
cessing these samples are increasing, particularly with establishment of the sorting center in
Poland.

Juvenile Surveys

Bottom trawl surveys for juvenile herring were conducted in the sprimg (March-April) of 1973 in
SA 5 and 6 by the research vessels Walther Herwig (Fed.Rep. Germany) and Wieezno (Poland), and the
surveys were repeated in 1974 by the Walther Herwig and Kronometer (USSR). Each research vessel
used a herring—type bottom trawl similar to the gear used by commercial vessels from its own
fleet. The Wieczno (1973) and Kronometer (1974) surveys were carried out primarily in SA 6,
whereas the Walther Herwig (1973 and 1974) covered Div, 5Z (Georges Bank and Southern New England)
and a small portion of Div. 4X (Browns Bank). The surveys in Div. 5Z by Walther Herwig provide
the best available measures of juvenile herring abundance because they were the most intensive,
and, in both years, they used the same trawl in the same area with sampling designs which could
be compared. In addition to the special herring surveys, the Albatross IV (USA) conducted the
regular spring groundfish survey covering the entire area of SA 5 and 6 with the standard
stratified random design.

Results of the surveys in SA 5 by the Walther Herwig indicate that the 1971 year-class is con-
asiderably weaker than the 1970 year-class, and that the 1972 year-class may be even weaker than
the 1971 year-class. An approximate measure of the abundance of the 1971 year-class (relative to
the 1970 year-class) was obtained by comparing the mean number per haul of 3-year-old fish in the
1973 and 1974 surveys on Georges Bank. Since no age-~length key is yet available for the spring
1974, the estimate is based on a comparison of the stratified mean number per haul of fish from
19-25 cm total length (the approximate size range of 3-year—old herring in March 1973). The ratio
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of the 1973 to 1974 catches of this size group (corresponding to the ratio of the 1970 to 1971
year-classes at age 2} was approximately 10:1, suggesting that the 1971 year-class is substantial-
ly smaller than the 1970 year-class. The best available measure of the relative strength of the
1972 year-class is based on a comparison of the catches of 2-year-old herring (largely fish <19
cm). Less than 2% of the catch on Ceorges Bank (by number) in 1973 were <19 em (1971 year—class)
but no herring <19 em (1972 year-class) were caught at all in 1974, suggesting that the 1972 year-
class may be even weaker than the 1971 year-class.

Results of the 1973 and 1974 spring trawl surveys by Albatroes IV in Scuthern New England and
Mid-Atlantic areas, suggest that the 1971 and 1972 year-classes may be of the same order of
magnitude. Only a very small number of juvenile herring (<19 cm) were caught in these areas by
Albatross IV 1in either 1973 or 1974; for Southern New England the catch of the 1972 year-class
at age 2 (1974 survey) was only 0.7 fish per haul as compared with 0.6 fish per haul of the 1971
year-class at age 2 (1973 survey). Comparable figures for the mid-Atlantic area were 0.2 fish per
haul for the 1972 year-class in 1974 and no fish of the 1971 year-class were taken in 1973.
Although there were very smazll numbers of juvenile herring in the Albatross IV catches with the
Yankee #41 trawl, it should be noted that the length frequencies of the Albatross IV herring
catches in both 1973 and 1974 were quite comparable with those of the other research vessels
(Walther Herwig, Wiecano, and Kromometer) which used much larger herring-type trawls (Res.Doc.
73/84, Addendum 2). The scarcity of 1972 year-class fish in the Southern New England and Mid—
Atlantic areas 1n 1974 was also confirmed by the USSR research vessel Kronometer which caught no
fish <20 cm in 33 bottom trawl hauls during April.

The pre-recruit estimates of the 1971 year-class and especially the 1972 year-class based on these
surveys still must be viewed as preliminary, since we are not yet sure as to what degree the 2-
year—-old herring are available to the spring bottom trawl surveys. In particular, there 1is some
question whether juvenile herring may be aggregated in shoal areas imaccessible to the trawls. In
any case, however, the available data all point to the fact that the 1971 year-clags is substantial-
ly smaller than the 1970 year-class, and that the 1972 year-class appears to be of the same order
of magnitude as the 1971 year-class.

Otolith Exchange and Age Reading Techniques {Res.Doc. 74/77; 73/2)

Results of the 1972 otolith exchange are now complete and include readings by Canada, Fed.Rep. Germany,
Poland, USSR and USA. Considerable variation in age estimates, particularly for large fish, was evident
between and within countries with an overall agreement of less than 50%, but the general conclusion
reached was that further exchanges would be of questionable benefit. Nevertheless, it was recognized
that some attempt to reduce differences in age estimates should be considered. At an ageing workshop
held in St. Andrews, Canada, in December 1972 (Res.Doc. 73/2) ageing techniques and conventions for
assipning year-classes were agreed to by North American scientists. In January 1974 the Herring Working
Group accepted these conventions, and it is again recommended they be followed when reporting age data.
In addition, the expanding use of otoliths for back calculation of length at age and their use for stock
identification purposes increases the need for standardization of techniques. It was also recommended
that multiple readings within laboratories be imstituted by all countries to ensure conesistent estimates
of age.

Program of Research for 19%74-75

a) Larval Surveys

The Working Group recommends that the larval herring survey be continued in the autumn of 1974
and extended into the spring of 1975. A proposed time schedule is given in Table 8. An outline
of basic sampling procedures, including the standard cruise track and data formats for 1974 and
suggestions for supplementary sampling, will be issued in a Circular Letter following the 1974
Annual Meeting.

Table 8. Proposed schedule for 1974 ICNAF larval herring survey.

Country Dates Area of Survey
France 7-24 September Standard Cruise Track
Poland 30 September-20 October " " "
USSR 15-30 October " " v
Fed.Rep. Germany 1-20 November " " "
UsSa 1-20 December " " "
usa 3-21 February (1975) " " "
Fed.Rep. Germany 5-25 March (1975) Division 52
Canada September-December Bay of Fundy

monthly cruises
UsA September-December Coastal Gulf of Maine

monthly cruises and Nantucket Shoals
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Juvenile Herring Survey

Noting that definitive evaluation of the spring juvenile herring surveys will require a l®hger
time series, the Working Group urges continuation of the program in 1975 using the same stratified
random bottom trawl survey plan which was recommended for 1974 (Redbook 1973, Part I, p. 98).
Additional concurrent hydroacoustic work {(e.g. USSR-USA experiments in April 1974) is encouraged
to explore possibilities of improved survey methods for juvenile pelagic species such as herring
and wackerel. Also preliminary midwater trawl sampling for post-larval herring {(O-group) is
planned for Div. 4X (Bay of Fundy) in April to October 1974 and possibly for Georges Bank and
Gulf of Maine in May of 1975 to further delineate distributional patterns of young herring. A
tentative schedule of proposed surveys directed toward juvenile herring and mackerel is given in
Table 9. The Working Group noted the need for more comprehensive analysis of 1974 survey results
prior to the next Annual Meeting to allow better evalvation of pre-recruit measures of the 1972
and 1973 year-classes.

Table 9. Proposed pelagic and demereal trawl surveys in the ICNAF Area in the spring of 1975.

Proposed Approximate period
wampling and/or number of No. of Type Nature of
Country Vessel Mrea strata vassel days hauls trawl sampling
FRG Walther Herwig Div. 5% 5-25 March 8O Bottom Stratified
{ICNAF) (20 days) (herring) random
Poland Wiacsno SA 6 61-76, 1-9 March 90 Bottom Stratified
(ICNAF) (20 days) (herring) random
USSR Kronometer Div. 5Z Experimental plan March-April ? Midwater Kyd!nucnulticl
& 84 6 to be developed (30 days) and trawling
USA Albatross IV SA 5, 6 1-49, 61-76 3 March-30 April 320 Bottom Stratified
& Div. 4X% {ICRAF) {45 days) (groundfish) random

1 the primary purpose of the Xronometer cruilse 1s to continue experiments on hydroacoustic techniques of
estimating bicmase of pelagic species, with trawling directed toward identification of acoustic targets.

Stock Identity Studies

The Working Group noted the need for more definitive information on the interrelationships of the
Subdiv. 4Vs, 4Vn and Div. 4W(a) components of the herring stock complex in Div. 4VW(a) as a
necesgary input for assessment. A tagging experiment 1s proposed for Subdiv. 4Vn in November 1974
and in Div. 4W(a) in February 1975. 1In addition plans are in progress for tagging herring (adults
and juveniles) iIn Div. 4X in the New Brunswick weir fishery from July to September 1974, covering
the region from Grand Manan Island to Point Lepreau; and tagging of spawning adults will also be
attempted in the Trinity-Lurcher Shoal area in August-September 1974,

More detailed studies of the juvenile herring fisheries in the Bay of Fundy and the Gulf of Maine
are urgently required to provide data on which an assessment of their effect on catches in the
adult fisheries can be based.

It was noted that an analysis of catch and age composition of the New Brunmswick weir fisheries
will be made to determine their value as indices of year-class strength.

Age—-Growth-Maturity Studies

An apparent change in growth rate of the 1970 year—class necessitates a review of mean weights at
age currently being used In assessment studiles.

The low level of agreement observed In the otolith exchange program poses serious problems in
comparing and combining data for assessments. All countries should follow the agreed conventions
for reading herring otoliths (Res.Doc. 73/2) and a workshop should be considered in the future to
evaluate the effects of these conventions on improving the accuracy of age reading.

The Working Group noted the available data on maturlty stages of spawning herring obtained during
the course of the herring fisheries on Georges Bank over the past years, and urges all Member
Countries to summarize these data for comparison with results of the larval surveys to improve
information on the timing and location of spawning.
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ANNEX 2 - REPORT OF AD HOC MACKEREL WORKING GROUP

Chairman: E. L. Cadima Rapporteur: T. D. Iles

The Mackerel Working Group met on 22-23 May 1974 during the Annual Meeting of the Assessments Sub-
committee to evaluate the state of the mackerel stock in 5SA 5 and 6 based on the most recent data and
information available. Participants were: . Ulltang (Norway), A. Paciorkowski (Poland), E.D. Anderson
(UsSA), A. Schumacher (Fed.Rep. Germany), T.D. Iles (Canada) and E.L. Cadima (FAO}.

1. Modification of Parameters and Assumptions Used at the January 1974 Mid-term Meeting &n the Assessment
of Mackerel Stocks in Subarea 5 and Statistical Area 6

a) Sizes of 1972 and 1973 Year-classes

Table 1 lists the percentage age composition for fish 2 years of age and over for the years 1973
and 1974 from data from surveys on the one hand and from commercial fleet sampling on the cther.
No other data for 1973-74 are available to extend the bases for comparison. Both sets of data
indicate that the 1971 and 1972 year-classes are of comparable size as age 2 fish. Therefore,
these year-classes were taken to be the same size for assessment purposes.

The 1974 spring survey by Albgtrose IV suggested that the 1973 year—class is stromger than the
1971 and 1972 year-classes. It was agreed to accept the assumption, made at the January 1974
Mid-term Meeting {this volume, Part B, page 31}, that the size of the 1973 year-class is 1.6

times that of the 1972 yvear-class.

Table 1. Percent age composition of mumber/tow of
mackeral (age 2 and over) from Albatross IV
spring surveys in 1973 and 1974 and of Polish
mackerel catches in 1973 and Janvary 1974.

Albgtrogs IV Polish
Year—- dpring survey commeycial fleet
class Age 1973 1974 1973 1974
15871 2 9.6 13.3 29.5 27 .4
1970 3 14.3 27.1 4.6 25.7
1969 4 26.0 3.0 26.1 8.2
1968 5 5.6 10.4 14,2 10.1
1967 6 29.4 6.2 15.1 7.6
1966 7 8.9 24.9 3.9 15.9
1965 8 5.0 9,2 3.9 3.6
1964 9 0.4 4.7 1.6 1.2
1963+ 104 0.8 1.0 0.9 0.0

b) Pattern of Recruitment to the Fishery

Two different hypotheses relating to the pattern of recruitment were used at the Mid-term Meeting
(Summ.Doc. 74/8). It 1s confirmed that the 1967 year-class is very large even after 6 years of
exploitation (Table 1). Assuming Hypothesis (2) used in January 1974 as to the recruitment
pattern and with F assumed to be 0.4, calculations indicate that the 1971 year-class was as large
as 65% of the 1967 year-class size. Accepting Hypothesis (1) gives an estimate of 25% of the
1967 year-class slze, which corresponds to the best eetimate now avallable. Therefore, the
pattern of recruitment of Hypothesis (1) was agreed for assessment purposes.

c) Total Mortality (Z) Values

Z values were revised for hoth hypotheses using the most recent available data. At the January
1974 Meeting catch-per-effort data were available from 1968 to 1972 only and 1973 values could be
estimated only by extrapolation. A 1973 value for catch per effort of 75% of that of 1972 was
agsumed which generated a Z value of 1.20. Catch-per-effort data for 1973 from the US commercial
fleet are now availlable and indicate a decline frem 1972 to 1973. Results of the US spring survey
indicated a decline In overall abundance which supports the commercial dara (Res.Doc. 74/10).
However, catch per effort for Polish B-18 trawlers showed an increase in 1973 to the highest level
yet recorded. It was concluded that an overall decline in catchfeffort had occurred but that its
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magnitude was smaller than indicated by the US data alone. If catch per effort had remained the
same In 1973 as in 1972, 2 Z value of 0.8 would be implied, and this was accepted as the low limit.

In addition, estimates of Z for 1971-72 calculated from the data on 4-year-old and older fish in
1971 and S5-year-old and older in 1972, using catch-per—effort data from Res.Doc. 74/10, gave a
value of Z = 1.0. It was accepted, therefore, that a Z = 0.9 was the most appropriate and this
was incorporated into the analysis. This value is equivalent to a 10% decline in abundance.

These procedures resulted in a single agreed hypothesis with a single set of assumptions pertain-
ing to the recruitment pattern, mortality (Z), and eatimates of year-class strength (i.e. partial
recruitment of 25% at age 1, 50% at age 2, 90% at age 3; a Z value of 0.9 with M = 0,3; and the
1972 year-class equal tc the 1971 year-class and the 1973 year-class equal to 1.6 times the 1972

(or 1971} year-class).

Results of Mackerel Assessment

The results of the assessment (Table 2) indicate the following:

a) The 1974 TAC of 304,000 tons would be obtained at F = 0.6 (1.e. with no inecrease in F from that
of 1973).

b) If in 1975 the F is maintained at 0.6, the 1975 catch would be 285,000 toms.
c) If age 1 fish (less than 25 cm total length) are not caught in 1975, a catch of 285,000 toms can
be expected with F = 0.71, but if F is maintained at 0.6 the expected 1975 catch would be 255,000

tons.

d) The 1976 stock size would be of the same order of magnitude as that of 1975.

Table 2. Results of mackerel assessment for Subarea 5 and Statistical Area 6.

Mean Partial

13
Age weight! recruit— Age composition of stock and catch (x 10°)

group (keg) went 1969 1970 1971 . 1972 1973 1974 1975 1976
Stock 0 3603 1765 2547 - - - - -
1 .095 .25 2433 2705 1286 2059 (2059) (3294) (3294) (3294}
2 175 .50 4649 1683 1886 866 1490 1313 2100 2100
3 .266 .90 1450 3296 1222 1160 578 818 721 1153
4 L350 .100 386 1001 2128 815 622 250 353 311
5 432 139 268 586 1125 418 253 102 144
6 .506 i1 97 163 242 487 170 103 41
7 564 91 84 60 82 87 198 69 42
8 .615 54 63 51 33 33 35 a1 28
9 .659 34 38 29 29 17 13 14 33
1c 633 2 24 12 14 10 7 5 6
11+ .693 - - - - 3 5 3 2
Number (x 108)2 9359 9259 T423 6425 5804 6356 6845 7154
Welght (000 tons)? 1482 1705 1607 1360 1117 994 996 1038
Catch 0 2.8 3.0 1.1 16.9 - - -
1 139.4  137.7 100,44 41.6 B8.1 397.9 397.9
2 179.0 30.3 278.0 74.6 326.2 296.2 473.8
3 86,3  366.5 104.2 279.4 211.2 298.8 263.3
4 20.9 182.5 530.6 218.6 246.0 98.9 139.7
5 6.5 41.6 227.8 408.9 165.5 100.1 40.2
6 5.7 14.6 45.5 109.4 192.8 67.3 40.7
7 5.0 13.1 13.7 32.8 34.4 78.3 27.3
8 2.6 20.6 10.7 8.5 13.1 13.8 1.8
9 1.7 18.9 9.1 13.1 6.7 5.1 5.6
10 0.9 9.4 4.8 5.9 4.1 2,8 2.1
11+ - - - - 1.2 2.0 1.1
Number (x 108) 451.0 $38.2 1325.,9 1206.7 1299.3 1361.3 1423.6
Weight (000 tona) 113.2  209.6 348.7 387.4 375.5 303.3 285.6
Fishing mortality (F) 0.06 0.35 0.39 0.55 0.60 0.60 0.60
TAC - - - - 450 304

! provisional values requiring correction on estimated catches as in Summ.Doc. 74/8, Fig. 1, p. 26.
2 Numbers for age 1 and older.
3 yeighte adjusted as in Summ.Doc. 74/8, Fig. 1, p. 26.
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These results depend very largely on the assumption used regarding the size of the 1974 and 1975 year-
classes for which no estimates are avallable. If the size of the 1974 and 1975 year-classes is set
conventionally at conservative levels (i.e. equal tc the 1971 or 1972 year-—classes), the 1975 catch
for F = 0.6 would be 274,000 tons.

Equilibrium catches, biomass and yleld per recrult are listed in Table 3. A separate assessment (Res.
Doc. 74/108) gave results similar to those obtaimed by the Working CGroup for natural mortality co-
efficient and Fp,] estimates.

Table 3. Mackerel catch and populatien blomass (age 2 and over) in Subarea 5 and
Statistical Area 6 for a range of F's and M = G.3.

Equilibrium catch, population biomass and yield per recruit

Fishing Total Cateh for recruit- Biomass for Yield per

mortality mortality ment of 3294 x 105 age 2 and over recrult
(%) (2) (Q00 tona) (000 tons) (g)
0.1 0.4 182 1,820 58
0.2 0.5 254 1,288 85
0.3 0.6 289 986 98
0.4 0.7 308 814 105
0.5 0.8 318 685 109
0.6 0.9 324 593 111
0.7 1.0 326 522 112
0.8 1.1 326 406 112
0.9 1.2 326 421 112
1.0 1.3 326 384 112
1.2 1.5 324 328 111
1.5 1.8 318 265 119
1.8 2.1 313 223 107

For a constant year-class size at age 1 such as 3,29 million flsh, the equilibrium catch at Fpyy, (0.9)
woyld be 326,000 tons and at Fg, 1 (0.3) would be 289,000 tons. FEquilibrium catches at the same levels
of year-class size, F = 0,6, and a series of assumptions regarding the percentage recruitment to the
fishery at ages 1, 2, and 3 are as follows:

Recruit- Equilibprium Recruit~  Equilibrium Becruit—  Equilibrium
) ment catch ment catch ment catch
Age. (%) (000 tons) (Z) (000 toms) (%) (000 tons)
1 0 0 0
2 50 338 100 336 0 341
3 100 100 109

All of the assessment was carried out assuming that the stock 1s restricted toc SA 5 and 6.

Mackerel Research Requirements

Thexre is urgent need of further research to determine the relationship between mackerel in 5A 5 and 6
on the one hand and those in SA 3 and 4 on the other.

A small ad hoc working group consldered a proposal to conduct large scale tagging experiments to
determine the degree of intermixing and the relative contributlons of northern and southern components
to the winter mackerel fishery in SA 5 and 6. Tagging winter concentrations, when the components are
mixed, would present technical difficulties. Furthermore, differences in catch levels in winter and
summer fisheries would require very large numbers of fish to be tagged, if meaningful numbers of
recaptures in summer inshore fisheriles are to occur. It was concluded that the likelihood of meaningful
results was not sufficiently high to justify the substantizl expenses that would be involved.

Inshore tagging experiments in SA 3 to 6 in summer to determine intermixing of components in winter
fisheries would also have to be on a wide scalec (apnd hence expensive) te have much liklihood of success.
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It is unlikely that sufficiently extensive experiments could be mounted especially in SA 5 and 6.
However, small-scale tagging could give some useful qualitative information on mackerel movements, and
it is recommended that countries undertake such experiments.

Other methods of resolving the question of mixing between SA 5+6 and SA 3+4 were alsc considered. It
is suggested that historical data from egg and larval surveys should be reviewed to determine whether
order of magnitude estimates of spawning stock sizes in different geographlcal areas can be obtained.

As spawning periods of southern and northern mackerel are different, with spawning occurring earlier
in the south, progression of maturity stages of fish caught in the winter fishery may indicate the
apavning component to which they are likely to recruit., It is recommended that a standard definition
of maturity stages be adopted and observations be made routinely during commercial sampling of catches.

It is suggested that parasite infestation be investigated as a possible means of separating stock
components.
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APPENDIX II - REPORT OF WORKING GROUP ON COORDINATED SURVEYS
Chairman: J. Messtorff Rapporteur: R. Wells

The Working Group met on three occasions during 22-29 May 1974 in conjunction with the Annual Meeting
of STACRES to consider & number of agenda items referred to it by STACRES.

1. Review of Survey Results Relevant to Assessments

Results of recent surveys relevant to stock assessments were reviewed (Res.Doc. 74/33, 50, 54, 55, 61,
66, 75, 79, 86, 92 and National Research Reports). Informatien on results of larval herring surveys
(Res.Doc. 74/14, 15, 16, 17, 18, 57, 72, 105) and juvenile herring surveys (Res.Doc. 74/115) were also
presented, and these are summarized in the Report of the Berring Working Group (Appendix I, Annex 1).

2, Review of Survey Activities in ICNAF Area in 1973

At the January 1974 Mid-term Meeting the Group had agreed to include in its discussions all ICNAF survey

work. Surveys carried out by Member Countries in 1973 are listed in Table 1.
Table 1. Inventory of surveys conducted in the ICNAF Area during 1973 and to April 1974.

Month SA 1 SA 2 SA 3 SA 4 SA 5 SA 6

Jan - - - 50/RVn(FRA) - -

7 (CAN)
Feb 3/C  (DEN) - 42/P (CAN) - - -
3/D (DEN) 50/Pn (FRA)
Mar - - 59/Ps (CAN) 50/Vs (FRA) 46/YZ (FRG) 24/ (FRG)
6/X (FRG) 30/Z (POL) 15/ (POL)
165/Z (USA) 85/ (USA)
Apr 3/D  (DEN) - 65/LNO(CAN) 74/RS (CAN) - -
70/X (CAN)
May - 60/J (USSR) 60/LNO(CAN) - - -
60/X-P (USSR)

Jun 2/B  (DEN) 60/J (USSR) 6&0/K-P(USSR) - - -

Jul - - - 146/VHX (CAN) - -

Aug S/A  (DEN) - - - - _

Sep 5/F (DEN) 26/J (CAN)  27/KLM(CAN) 2/T (CAN) 70/Z (USSR) 80/ (USA)

40/X (FRA) 80/Z (USA)
76/YZ (FRA)
Oct ?7/C  (USSR) - 50/ND (FRA) 40/R (FRA)  165/YZ(USA) 60/ (USSR)
2/D (DEN} 23/K  (CAN) 20/wWX (USSR) 117/YZ(POL
23/R  (CAR)  100/YZ(USSR)
20/X (POL)
19/X (USSR)
Nov 18/C-¥(UK) 58/G-J(FRG) 26/K (FRG) 70/X (USA)  106/YZ(FRG) -
47 /RS (CAN)
20/% (FRG)

Dec 27/B-F(FRG) - - - 115/YZ (USA) -
1974 - - - 7/X (FRG) 66/YZ(FRC) 74/ (USSR)
Mar/Apr 70/X (UsA) ?7/YZ(USSR)  BS/ (USA)

165/YZ (USA)
Total hauls 66+ 204 522 772+ 1301+ 423
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Most of the surveys listed were groundfish surveys, except for (a) juvenile herring surveys in March
1973 in Div. 52 and SA 6 and in March/April 1974 in Div. 4X, 5Z and SA 6; (b) larval herring surveys
in Div. 4X, 5Y and 52 in September (France), October (Poland and USSR), November (Fed.Rep. Germany)
and December (USA); and (c) shrimp surveys in Div. 4R in October (Canada). Most of the Danish
groundfish surveys in SA 1 include shrimp.

Compared with recent years, the surveys have increased in most, if not all, subareas and provided
better seasonal coverage. It was noted, however, that a further intensification was especially desir-
able in the northern part of the ICNAF Area., Note waa taken of the plans for 1974 surveys in SA 2 and
3 by the German Dem.Rep. In 54 2 and Div. 3K a random stratified groundfish survey based on a revised
stratification scheme was successfully conducted for the first time by Fed.Rep. Germany.

Survey Plans and Coordination for 1974

Surveys already undertaken in early 1974 are listed at the bottom of Table 1. Planned survey activities
of Member Countries are summarized in Table 2.

Table 2. Proposed biclogical surveys in the ICNAF Area in 1974,

Country Type of sBurvey Area Month Country Type of Survey Area Month
Canada  Groundfish 2J-3K Mar-Apr Fed.Rep. Groundfish - 142 Dec
" 3LNOPs Apr-Jun Germany Herring larvae 5YZ Nov
" k)4 Sep
" 4RST Oct-Nov France Groundfish k) 4 Jan-Mar
" 4TVn Jan-Sep " 4R-T Jan-Mar
h 4VWK Jul " 4VW Jan-Mar
" 4 Jul-Aug Cod 4R Nov
Herring 3KL Jun=Jul Herring 4R~-T Mar
" 4RS May,Oct " 4VeW Mar
" (eggs,larvae) 4T Aug " 5Y2 Sep—Oct
" (juveniles) 4T Jun-Sep Scallop 3P= Dec
" (larvae) LVWX Oct=-Nov
" {juvenilea) 4X Oct=Nov Germasn Groundfish 243 Jan
" (eggs,larvae) 4 Oct-Nov Dem.Rep. " 24Baffin I. Aug-Sep
Mackerel 4RS Oct " 243 Aug-Sep
Tuna 5+6 Jul~Aug " 243 Dec-Feb
Capelin 2] Oct
" 4RS May,Qct Norway Groundfish ? Apr-Oct
Shrimp 23 Nov-Dec Capelin 1 May-Jul
Scallop 4R Jun=-Jul
Euphausiida 4T May USSR All species ? Jun-Nov
" 4X Aug Groundfish 3K-P May-Jul
Egge,larvae,post larvae 4 Jun Fggs & larvae 2343 Mar-Jun
Acoustics 4RS Sep Hexring 46 Feb-May
" 4VsWK Jun-Sep Mackerel 4—6 Feb-May
Herring{larvae) 5 Oct
Dermark Groundfish 1C-D Jan-Dec
" Davis S5t. Jul-Aug UsA Groundfish(3) Mar-May
Capelin Inshore Apr-Nov " 3 Sep~Nov
Shrimp A-F Apr-Oct " Sep
Plankton 1B-E Jun—Jul Juveniles Jul
Herring(larvae) Dec
Poland Herring{larvae) 5YZ Sep-Oct Benthic Aug

Member Countries agreed that, where feasible, the random stratified survey schemes would be used for
groundfish surveys. In Div. 4X, where both the USA and Canada have stratification schemes, it was
suggested that other Member Countries employ the Canadian scheme, For the joint larval herring surveys
to be conducted again in the autumn of 1974, a tentative schedule for the participating countries was
set up as follows:

France ~ 7=24 September
Poland - 30 September-20 October
USSR - 15-30 October

Fed .Rep. Germany 1-20 November
USA - 1-20 December
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In addition to the above schedule for larval herring surveys, tentative plans were made for juvenile
herring surveys in the spring of 1975 (the third ia the series) with the proposed schedule as given
in Table 3.

Table 3. Proposed schedule for juvenile herring survey in spring 1975.
ICNAF Month
sampling (no. vessel No. of Type of
Country!l Area strata days) hauls Trawl type sampling
FRG 5z 5-25 March 80 Bottom Stratified
(20 days) (herring) random
POL 6 i-9, March 90 Bottom Stratified
61-76 (20 days) (herring) random
USSR 5Z+6 Plan to be March-April ? Midwater Hydroacouatic
developed (30 days) and trawling?
UsA 4%, 5+6 1-49, March=-april 320 Bottom Stratified
61-76 (45 days) (groundfish) random

! Research vessels involved are Walther Herwig (Fed.Rep. Germany), Wieecano {(Poland),
Kronometer (USSR) and Albatross IV (Usa).

The primary purpose of the Kromometer cruise is to continue experiments on hydroacoustie
techniques of estimating biomass of pelagic species, with trawling directed toward
identification of acoustic targets.

Reporting and Processing of Survey Data

The Working Group discussed the need for stapdardization of recording survey data. It was felt that,
especially for groundfish surveys, the development and introduction of standard forms suitable for
computer processing could facilitate both comparisons of results hetween surveys of different countries
and also the handling of increasingly large amounts of data. In this connection it was stated that not
all national laboratories have at present adequate computer facilities to ensble prompt analysia of
survey data. It was therefore suggested that, where the need existed, the computer facilities of the
ICNAF Secretariat be made available. The establishment of an ICNAF Data Base could provide this
service in the future.

Manual on ICNAF Coordinated Groundfish Surveys

It was recommended by STACRES at the January 1974 Mid-term Meeting that a manual on ICNAF coordinated
groundfish surveys be produced., At its Present meeting, the Working Group agreed that such & manual
should contain practical advice and instructions for planning, executing and analyzing groundfish
surveys. The major sections would deal with:

I. Description and objectives of ICNAF groundfish survey progratm
II. Sampling design

III. General requirements for vessels and trawl gear

IV. Data collection

V. Data analysis

VI. Usefulness of groundfish surveys 1In stock assessments

In order to proceed the following representatives were asked to prepare pertinent material for pre-
sentation at the next meeting of the Group:

J. Messtorff - compilation of revised strata charts for S& 2-5, listing of strata sizes, and design
of stratification scheme for the Baffin Island area;

M.D. Grosslein - outline of major elements of trawl survey methods;

A.T. Pinhorn and/or R.G. Halliday - summary of appropriate length conventions.

Hydroacoustic Surveys (Res.Doc. 74/113)

The first joint US-USSR hydroacoustic experiment proposed at the January 1974 Maeting was successfully
carrled out in the ICNAF Area in March/April 1974. An account of this experiment was presented to the
Working Group by Mr J.B. Suomala (USA)}. The objectives of the j}oint hydroacoustical experiment were:
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- to establish and implement standard calibratior methods and procedures for all hydroacoustical
equipment to be employed for aquatic biomass measurements;

- to cbtain hydreacoustical echo signals and other €n gitu data in raw, unfiltered form from
aquatic animals (fishes) and the surrounding environment; these data are to be used to begin
to understand and evaluate the feasibility and potential usefulness of hydroacoustical methods
to cbtain pelagic aquatic biomass estimations in the ICNAF Arxea.

The results of manually processing fifty photographs and applying the appropriate statistical methods,
assuming that the target distribution was uniform, showed that the estimate of target density would be
within a factor of two with a confidence interval of 99%Z. Further manual processing of an additional
fifty CRT photographs reproduced from the analog data tape at a later date showed no significant change
from the original density estimate. A standard procedural document to formalize hydroacocustical
equipment calibration procedures and tests is being prepared.

Following Mr Suomala's report, the Group discussed in general the practieability of hydroacoustic
techniques in obtaining stock abundance estimates of individual species as well as of total biomass.
Mr B.B. Parrish (UK) noted that in recent years hydroacocustic surveys differing 1n sophistication and
automation have been carried out, particularly in the Northeast Atlantic. These have been most
promising for pelagic species and in areas where no great mixture of species occurred. 1Imn this
connection Dr D.H. Cushing (UK) reported on a joint hydroacoustic survey carried out for blue whiting
along the continental slope off the British Isles. An inventory of the results of hydroacoustic
surveys over the last five years is being prepared by FAO.

The Working Group reached the conclusion that the complex stock mixture in certain ICNAF areas leads
te major problems in applying hydroacoustic methods and that further research by experts would be
necessary before such methods could be used on a reutine basis.

In view of the potential importance of hydroacoustic techniques for fish abundance estimation, the
Working Group concluded that experimental work should be continued and that Member Countries be
encouraged to participate. The Working Group also expressed its regret that the PFolish R/V Profeasor
Siedlecki was unable to participate as proposed at the January meeting, but it was hoped that the
vessel might be made available for future ccoperative work in the ICNAF Area.

Data on Physical Environment Obtained on Biologlcal Surveys

Problems of collecting and processing data on the physical environment routinely obtained on biological
surveys should be included in the terms of reference of the proposed Envirommental Working Group.

Other Matters
It was noted that expanded studies of plankton communitles are desirable in the ICNAF Area but

additional resources are required to process plankton samples. The proposed establishment of a
plankton sorting center in Poland was welcomed by the Werking Group.



- 125 - App. III
Statistics

APPENDIX IIT - REPORT OF STATISTICS AND SAMPLING SUBCOMMITTEE
Chairman: Sv. Aa. Horated Rapporteur: L. Butler
The Subcommittee met on 30 May 1974 to consider matters referred to it by STACRES. Matters relevant to
improvements in the ICNAF data base were referred to the Working Group on Data Base Improvements, and it was
agreed that the Report of this Working Group (App. IV) be considered directly by STACRES. The following
documents were reviewed in relation to the various agenda items: Summ.Doc. 74/13, 14, 15, 16, 20, 23, 34,

38, 39, and Res.Doc. 74/114.

1. ICNAF Statistical Activities Report, 1973/74

a) The Assistant Executive Secretary introduced his report (Summ.Doc. 74/20). In particular, he
enmphasized that at present the Statistical Bulletin can be issued within four to six weeks of the
recelpt from national offices of completed sets of STATLANT Form 21B. It was, therefore, stressed
that Member Countries should strive to ensura that their completed forms are submitted to ICNAF
before the deadline date (30 June) and that the material is sent by airmail. Particular attention
wag drawn to the need for placing the recognized airmail labels on envelcpes.

b} The Subcommittee noted with pleasure the provision of updated statistics for the various flounder
species for 1963-72 (Summ.Doc. 74/34) and agreed that these be published in the next issue of
Statistical Bulletin.

2. CWP Activities Relevant to ICNAF

The CWP representative presented two documents, Summ,Doc, 74/15 and 74/39%. The following points
emerged from the discussion:

a)  ICRAF participante to the 8th Sesslom of CWP to be held in Paris during 12 {or 13) to 21 September
1974 would be the Assistant Executive Secretary, the Chairman of the Statistics and Sampling Sub-
committee, and one delegate and one observer from the USA.

b) National cffices which had not yet commented on the paper, "Notes on the Improvement of the
Definition for the Fishing Effort Comcept, 'Days on Ground'" (dated 11 March 1974), prepared and
circulate. by the Secretary of CWP, should do so as soon as possible, so that a working document
could be prepared by the CWP Secretary for the Bth Session of CWP.

¢} The 8th Session of CWP should discuss the problem of measuring effort in gillnet fisheries.

d) It was thought the 8th Session of CWP need not discuss the guestion of statistics on discards
(see Section 6é below).

3. Statistical Activities of Other Regional Apgencies

The Subcommittee took note of the information contained in Summ.Doc. 74/13 (Report of the ICES
Statistics Committee) and Summ.Doc. 74/14 (Extracts from resolutions passed at 1973 ICES Meeting).
The observer from ICSEAF (Dr B. Draganik) commented briefly on the statistical activities of ICSEAF.

4. Statistiocal Bulletin, Vol. 22 for 1972

Following the Assistant Executlve Secretary's comments on Statistical Bulletin, Vol. 22, which has
been reorganized in the light of recommendations from the 1973 Annual Meeting, the following points
emerged with a view to Improving future issues:

a) The histerical series in Part 1 should in future issues continue to cover the most recent 15 years
for TAC species.

b) The historical series for "flounders" should be discontinued, and separate historical tables be
introduced for American plaice, witch, yellowtail and Greenland halibut.

c) The Secretariat will attempt to complete the historical series for squids, and, in due course
when data for sufficient years become available, separate tables for Loligo spp. and Illex spp.
should be introduced.

d) The rightmost column fn Table 1 (Part II) headed "ICES Area" should be deleted and the space taken
for listing the ICNAF Statistical Area catches for the previous vear.

e} It was agreed that, in all tablee in which the term occurs, the group title 'Shallfish" should be
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replaced by the more general title "Invertebrates'.

£} Since there have not as yet been any catches reported for Stat., Div, 6E and 6F, the space occupied
by these columns could, if necessary, be taken for recording the catches from any new statistical
areas that might in future be introduced. Any future catches from Stat. Div. 6E and 6F could be
ineluded under Stat. Div. 6D and suitably footnoted.

g) The species included on any page of Table 4 should be clearly indicated at the top of the page.

Advance Monthly Statistics for Selected Species

A first attempt to obtain advance monthly statistics for use at the Mid-term Meeting in January 1974
and a second attempt to obtain similar data by March 1974 to facilitate the work of the Assessments
Subcommittee, by supplying the scientists concerned with tabular material prior to the meeting, wyere
not very successful. It was hoped that future attempts to obtain advance statistics would be more

successful and it was stressed that,where catch statistics were not avallable, estimates by the pertinent
national offices should be made.

Considering the importance of these advance statistics for asseasment purposes prior to the Annual
Meeting, the Subcommittee

recommends (2)

i)  that countries be requested to compile preliminary monthly catech statietics for selected species
in 1874 and forward the tables by airmail to reach the Seeretariat not later than 31 March 1875;
and

i1) that the Secretariat compile the received statistics and circulate the produced tables to assess-
ment seientists as soon as possible after the deadline date.

Statistics on Discards

It was agreed that the form, as presented by the Assistant Executive Secretary in Summ.Doc. 74/20,
Appendix A, should be used for the reporting of statistics on discards with the addition of Greenland
halibut in the list of species. It was proposed that "Sampling Rate" should normally indicate the
percentage of nominal catch sampled. If another estimation procedure is employed, this should be
reported.

Since STACRES has decided to discontinue the publication of Redbook, Part III, in which the statistics
on discards were previously published, the Subcommittee agreed that, in future, statistics on discards
should appear in the Statistical Bulletin.

Statistics of Fish Used for Industrial Purposes

It was agreed that, while the catch of industrial fish should continue to be included in nominal
catches, the ICNAF Secretariat should not attempt to collect separate statistics for industrial fish.
However, in view of the usefulness of information on this subject, the Subcommittee

recommends (3)

that National Reseavch Reporte should inelude any available information regarding quemtities of fieh,
by aspeciea if posaible, being used for industrial purposes.

Adequacy of National Reporting on STATLANT Forms

The Secretariat reported that, although some improvement had been noted in the submission of STATLANT
statistics, the 1973 STATLANT 21B returns for several countries were received as late as five months
after the deadline of 30 June. Once again the Subcommittee urged that Member Countries make every
attempt to respect the deadline for the submission of STATLANT 21A (15 April) te facllitate the pro-
duction of preliminary statistics for use at Annual Meetings and STATLANT 21B (30 June) to facilitate
the early production and issuing of the Statistical Bulletim.

Review of STATLANT Forms

a) Since carbon copies of completed STATLANT forms are no longer automatically produced, FAO should
be asked to consider whether copies of compluted STATLANT Form 218 should still be submitted to
that organization.

b) Catches of Gadus 0gae (Greenland cod) should be listed separately and placed in the "other ground-
fish" group.
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ICNAF List of Vessels

Noting that the 1971 List of Vessels was produced from computer printout, the Subcommittee agreed that,
while a complete list should continue to be published triennially as im the past, amendments to the
most recently published 1list could be compiled as a Summary Document for the intervening years. To
reduce the workleoad of national offices when compiling the required information, the Secretariat will
supply each country with a copy of the previous year's list for amendment.

The Subcommittee agreed that no change was necessary In format, and accordingly
recommends (4)
that the 1974 List of Vessels be published using the 1971 format.

New Statistical Area off Baffin Island

In view of the possible extension to the area off Baffin Island of some stocks under regulation in the
Convention Area, the Subcommittee

recommends (5)

£)  that a new etatistical area in the Davis Strait south of the Greenland/Canada Ridge and outside
the Convention Area be established; and

ii} that the statistical arvea be called the Baffin Ialand Area with the code "0" (zero).

The marine boundary (Fig. 1) would commence on the east coast of Baffin Island at 66°15'N latitude and
run due east to the meridian 59°00'W; thence due south to the parallel 61°00'N; thence due west to
the meridian 65°007W; thence in a northwesterly direction along a rhumb line to meet the goutheast
coast of Baffin Island at East Bluff (61°55'N, 66°20'W). Further division of the proposed new
statistical area was thought unnecessary.

Requirements for Sampling Data

At the January 1974 Meeting, STACRES recommended that all countries be requested to provide sampling
data for 1973 pertinent to the 1973 catches of species for which a quote would be considered at the
1974 Annual Meeting.

The Subcommittee noted with great appreciation that the advance reporting of sampling data as requested
had been nearly complete, but at the same time was concerned about the fact that the full use of these
data in up-to-date assessments had not been possible due to the aforementioned failure by many countries
(see Section 5 above) to supply at the same time the requested advance catch statistics for 1973.

It was felt, however, that the advance reporting of sampling data for the TAC species was highly
valuable, and the Subcommittee accordingly

recommends (6)

that sampling data for species, for which a quota is to be comsidered at the Anmual Meeting in any year,
be airmailed to reach the Secretariat not later than 31 March of that year.

The Secretariat will continue to provide the appropriate forms and circulate a list of the sampliing data
received, and upon request will supply the individual sclentists and laboratories with the sampling data
requested by them.

For sampling data not requested by the above mentioned early reporting, the deadlime would still be
31 July. The Secretarlat would, therefore, shortly after the Annual Meeting circulate a letter to
Member Countries reminding them of the request to report samples not already submitted.

The Subcommittee stressed the importance of countries providing details on their sampling methods in
the annual updating of Notes to Sampling Data.

Review of Sampling Forms

The Subcommittee reviewed the present forms used for reporting sampling data., It was noted that some
countries continue to report their sampling data on the older forms. Since this creates some diffi-
culties in data-processing at the Secretariat, the Subcommittee stressed the ilmportance of the new
forms to be used by Member Countries in accordance with the instructions supplied with the forms.
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Minor changes in the forms were proposed. Mid-points of 2- and 3-cm grouping should be substituted by
the lowest value of the proper length range (e.g. 18.5 for the group 18-19 and 19 for the group 18-20
should both be substituted by 18-). Countries should indicate on the form their method of measuring
{em below or nearest cm).

With regard to the reporting of the various species by length groups, the Subcommittee
recommends {7)

that the following length groupings be used, and that some epecies as indicated be reported by sex
{male and female separately):

Cod, pollock, white RAKE, CUBK.......eeeerareeeeenaattoecsssroasassnvasnnen 2 em
Haddook, red ROKE.....cieeienieeenraneeonacunnannnanns rersresnareesrrass & OM
Herring, mackerel, butterfish, a8quide...cviiiiiiieiisaieinnsessnensrenass. 1 oM
RoundnoBe grenadier. . .ueeeeesoascranessnesonstosssossossessansestesarsssens 3 om by sex
Silver hake, American plaice, witch, Greenland halibut,

yellowtail (SA 3=4) .. ieiiiieinriiiieeionensesssnssssotsescansnsensnans 2 om by sex

Redfish, yellowtail (84 5-B)iieueuvssniiesnsnstoes tavsaressssssssssrenssas 1 om by sex

PN st i v s e riaurnsssnn sassansnersasanarsusassssnsssssassssassnsasssess % om by sex, if
possible.

Sampling Yearbook

The Subcommittee reviewed the latest issue of Sampling Yearbook, Vol. 17 for the year 1972. It was
noted that the Sampling Yearbook, besides data on samples from commercial catches, alsoc contained some
research and exploratory samples mainly selected to fill gape in the commercial sampling scheme. Also
included in Vel. 17 was a list of research samples avallable in the Secretariat.

It was noted with appreciation that sampling was gradually inereasing although far from being satis-
factory. The new minimum sampling requirements (see Rec. 11) if met, would mean a considerable increase
in the volume of the Sampling Yearbook, probably to an extent that more than one volume per year would
become necessary. Since only part of the information in the Sampling Yearbook is normally used by
individual workers or laboratories, it was felt that, although the Sampling Yearbock has been extremely
useful and has played a fundamental role in the establishment of ICNAF sampling schemes, the present
nead for speedy availability to individual sclentists of sampling data, and the great amount of work
involved in issuing the Sampling Yearbook, made it desirable to circulate data on request Instead of in
2 bulky volume. The Subcommittee, therefore,

recommends (8)
i) that the {ssuing of Sampling Yearbook be discontinued;

i1)  that an anmual list of commercial and research samples available for that year be incorporated in
Redbook (Part I); and

111} that the Secretariat supply the sampling data available upon request to Member Countries.
Other Matters
The Subcommittee took note of Res.Doc. 74/114 describing the Capadian Atlantic fishery statistical

system. It was noted that the introduction of a grid system (not larger than 1° square) was being
planned.
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APPENDIX IV - REPORT OF SPECIAL WORKING GROUP ON ICNAF DATA BASE

Chairman: R. C. Hennemuth

The Working Group was set up at the 1973 Annuszl Meeting to consider (a) finer breakdown of catch and
effort statistics, (b) studies of sampling methods and bias, and (c)} expanded processing facilities
within the Secretariat. The Group first met during the January 1974 Mid—term Meeting, the report of which
is contained in Summ.Doc. 74/8 (see also Report of January 1974 Meeting of STACRES, Appendix I, this volume).
Several recommendations were adopted relating to further work to be completed in time for the 1975 Annual
Meeting. During the present STACRES Meeting, the Working Croup met to review progreass on these projects
and to consider further the problem of improving the ICNAF data base.

1. Catch and Effort Statistics

Few data for the DPiv. 5Z Pilot Study were available prior to the meeting. Some reports were made
available at the meeting and others were reported to be in the mail. It was decided that the Secretariat
incorporate in a document all available data within a month after the meeting, together with plots of

the catches and effort as described in Summ.Doc. 74/8, and circulate this to Member Countries for study.

The Group again discussed the necessity and desirability of obtaining catch and effort data in finer
detail. It was noted that many countries' fisheries were already recording data on a finer basis than
that required for reporting to ICNAF, and that the Commission's regulations require daily observations
of catch and effort. Several countries noted improvements in their fisheries for more detailed record-
ing, although further development was required. There was a consensus for some ficherles that more
detailed data were required than the month by division now in effect, whereas for some others imple=~
mentation of present requirements would be satisfactory. It was noted that the need for more detailed
data was especlally true in the southern subareas where the mixed species fishery problem was greatest,
but that, even in single species fisheries, a desirable degree of improvement in the accuracy of assess-
ment and monitoring would be achieved.

This need is related to the poals of the Commission and the accuracy of assessments necessary to achieve
them. These factors are, however, difficult to express and evaluate in cold, hard facts. The assessmént
sclentists strive to provide the most precise answers possible. In general, the present level can be
improved significantly by just the full compliance with present guidelines and requirements. However,
there are several major problems facing the scientists which do require the recommended statistics.
The silver hake, red hake, herring and mackerel fisheries in SA 4, 5 and 6 are examples of such a need
that have been discussed and brought forward to the Commission over the past several years (Redbooks,
Part I, 1968-73). The assessment of the total finfish regulation in SA 5 and 6 is another example where
estimation of the overall fishing mortality to the desired degree of accuracy requires a time-area
breakdown of at least the detaill recommended (Res.Doc. 74/101). Other specific examples, some in SA 3,
have also been discussed.

In reality, it is the }udgement of the scientists, who are actively involved in assessments, that must
be relied upon. The collective judgement indicates, without much doubt, the need to have the improved
statistics to provide the desired confidence in the advice given. This need was expreased at the 1973
Annual Meeting, when the Commissioners, in considering the scientific basis of decision, advised that
Member Countries should begin immediately to improve their national resources for ICNAF work. The
Group's recommendation is a specific need to which the general advice applied. In consideration of
this need, the Working Group

recommends (9)

that the Commission adopt a statistical reporting syetem based om 30 x 30 minute areas and twice-
monthly time periods in accordance with the following specifications:

a) the time periods and areas proposed are adjusted as necessary to be complete subsets of the present
month and divieion etrata;

b)  the STATLANT system would be changed only to the extent that (i) the 21B Forms would indicate
the new time and avea periods, (ii) the Seeretariat would process the more detailed data to
produce the present Statistieal Bulletin format, but would also produce working veports of the
finer detail as required by STACRES in its scientific endeavors, and (1ii) FAQ would assume the
responsibility of distribution of the new 21B STATLANT Forms with accompanying instructions.

e¢) the initial year for new reports should be set by the Commission upon consideration of national
problems;

d}  the necessary anmual cost to the Secretariat of about $70.000.00 (1974 Canadian dollars) are
provided for upgrading etaff and faeilities.
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With regesrd to specification (b) of the recommendation, no change 1s suggested for the other categories
of classification (e.g. gear, tonnage class) or in the time schedule of reporting.

With regerd to specification (c), the Group points out that the new reporting system could be phased
in on the basis of subarea, e.g. SA 5 and 6 only in the first year; SA 4 in the second year; and
detailed reporting for SA 1, 2 and 3 could be postponed ; if necessary, for a perlod because there is
less urgency and need, although it would be bemeficial to have the improved data base for the ICNAF
Ares as a whole.

With regard to specification (d), it is estimated that, if the new reports are due first in year X,
the increased costs would be phased in approximately as follows: $41,000.00 in year X-2, $54,000.00
in year X-1, and $70,000.00 in year X. These costs are approximate and depend to some extent on the
Commission's implementation of increased funding for maintaining the present operations,

Varying degrees of difficulty for natioms in implementing this recommendation were postulated. Tt vas
not possible to fully evaluate these, and, indeed, the Working Group did not consider this in their
purview. Compliance is reslly a matter of commitment by the Member Countries for the resources to do
the job. There is the danger that, if this is not adequate, the attempt to meet the new requirements
may be only partially successful, and timely reporting may suffer a temporary set-back. The Group can
only poiat out the obvious inference that, if the improved data is not available, the blological basis
of decisions will not improve to the level, in many cases, which sclentists have judged to be necessary.

Sampling Methoda

A number of statistical studies had been completed and were reviewed (Res.Doc. 81, 83, 106, 109, 112).
These studies stressed the need for developing zs rigorous a design and analysis for collecting samples
as was possible, with particular attention paid to probability sampling. It was also noted that the
varisbility in age and length compositions should be studies iIn relation to other factors of varisbility
in the analytical models which utilize such data, e.g. virtual population amalyses. It was agreed that
the statistical studies provided valuable insights into the problem of bias and errors in sampling, and
the Group

recommends {10)

that the etudies outlined in the January Report (Summ.Doo. 74/8) be completed and reported to the 1875
Annual Meeting, and that the detailed data be appended to such reports.

Advice on methods of analysis is available from J. Brennan (USA), J. Pope (UK}, and W. Doubleday
{Canada).

The studies available were not sufficient to provide a precise set of sampling requirements with regard
to numbers sampled. However, an ad hoe Working Party reviewed the present ICNAF minimum sampling
requirement with respect to its formulation and adequacy (Ammex 1). Relative to the problem of minimum
levele, the Working Group

recommends (11)

that the minimem level should be ome sample per 1,000 tons of fish caught for ecch division, quarter
of year, and gear. (Sample eise was congidered to be lavrgely a practical problem of sarmpling unit but
200 fish from the entire lemgth range for length composition and one fish per cm lemgth group for age
compoeition wae chosen as an appropriate 'rule of thunb'.)

With regard to desirable levels of sampling, it was considered that a level leading to a 10% coefficient
of variation, if associated with the estimated numbers caught at each age, would probably form the most
appropriate objective. There is, however, a need for further resesrch inte the variabilisy of national
sampling schemes to sssess the likely increase in effort needed to achieve this level. Thera is also a
need for further research into effects of sampling errors on assessment errors with a view to epecify
the optimum standard for gampling.

All Member Countries present provided documentation on the sampling methods employed to take length and
age samples (Summ.Doc. 74/35 with Addenda 1-7). In general the methods and problems assoclated with
dockside sampling and st-sea sampling were common to all countries utilizing one or the other approach.
The primary sampling unit on a vessel at sea was the individual trawl haul, while ashore it was commonly
a container or bin of fish, often containing only one of a numbar of market size categories. None of
the reported sampling methods provided sdequate samplee of fish discarded at sea; the sampling at sea
was from the catch taken on board while on shore it was from part of the catch retained for marketing.
The number of fish per sample varied widely (100-1,000), depending on circumstances. The subsamples
from the primary sampling unit were mostly grabd gsamples, except that the Ped.Rep. Germany bad studied
biae and developed a systematic method to minimize it, and dock-side samples usually included all fish
within the container. Almost all countries stratified the age samples by length groupe. The level of
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sampling in wmany major categories was expressly inadequate. The by-catches were not sampled, except
in a few instances, either for length and age or species composition.

The practice of sampling from scouting vessel fishing within the fleet was routine for some countries
and the samples used, in some cases, for estimating age and length of commercial catches., The posei-
bility of biss was discussed, and it was agreed that thig should be apecifically noted in any analyses
based on such samples,

The limitations on age reading were in many cases more restrictive than the collection limitatdons.

Many countries had special forms for recording samples, but the identifying information and the pro-
cedures for handling such data varied widely.

Reporting and Procegsing Samples

The matter of differences arising in final age and length composition, by using different analytical
procedurea, was noted as one of major Iimportance. The submission of individual length samples to the
Secretarlat for processing was suggested in order to provide for more uniform analyais and provide a
more adequate data base for assessments. Several problems were raised — for example, the varied and
haphazard sampling methods sometimes emploved required knowledge of the conditions of sampling when
processing so that invalld summaries were not obtained. It was noted that uniform (in terms of
principles) and systematic sampling methods would alleviate some of the difficulties, but could not be
expected to be maintained under difficult conditions sometimes encountered.

It was suggested that a pilot study - using individual samples in assessment of some major stocks -
would be valuable. The Group accordingly

recommends (12}

that individual length and age samples be submitted to the Seeretariat for the years 1972 and 1973 for
the stocks listed below, so that they would be available for species asseasmente at the 1975 Amnual
Meeting:

Silver hake in 54 4, § and 6 (three stocks)
Mackerel in SA 3-8 (one stock)
Cod in Div. 2J+3KL (one etock)

The Secretariat will prepare a circular letter with detalls of submission requirements.

Estimated Costs of Secretariat Processing

The additional costs required for the Secretariat to process both the more detailed catch and effort
statistics and the individual age samples were estimated on the basis of extrapolation from existing
processing. Items Included were personnel (four additional positions - $30,000.00), leased computer
hardward {(read-write terminal - $15,000.00), programming and keypunching {($10,000.00), computer time
(15,000.00). The total of these costs is $70,000.00 per year (1974 Canadian dollars).

It was noted by the Secretariat that a request for additional funds and facilities to take care of
present work was pending. The coste above are in addition to this, but include anticipated savings in
intergration of activities of the expanded Secretariat.

Age Validations

Two documents (Res.Doc. 74/110 and 111) were presented which listed bibliographies of validaticn studies
and pointed out major problems in some species., The Group encouraged the continuation of such studies
by expressing the need to have a validation study for every stock for which age compositions are
utilized in assessments. Cooperative studles among countries ageing fish from the same stock would be
most desirable. Otolith exchanges had Indicated important differences in sgeing for many stocks, but
follow=up activities to rectify these differences had not been pursued.
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ANNEX 1 - REPORT OF WORKING PARTY ON MINIMUM AND DESIRABLE LEVELS OF SAMPLING

Minimum Sampling Levels

The sampling requirement that a minimum of 200 fish be measured for every 1,000 tons taken per quarter
was considered. Suggested improvements In this procedure included the following:

a) The emphasis in sampling should henceforth be on the number of samples taken rather than on the
number of fish sampled. There was a consensus that, as a general rule, at least 200 fish be taken
in each sample of the full length range. However, it was felt that practical consideration of
sampling unit (i.e. box, fish pound, etc.) would determine sample size in many sampling situations.

b} The number and distribution of samples for each species should be such that all gears and ICKAF
divigions fished in a quarter of the year be represented in the sampling procedures. It is, there-
fore, suggested that a minimum of at least one length and age sample per 1,000 toms caught in
each division for each gear and quarter of year be taken.

c) The age sampling should be such that at least one otolith or scale sample per cm length group be
aged for each length sample taken.

The above advice was viewed as providing a minimal level of sampling and was not to supersede sampling
procedures developed on the basis of studies of variance components of stock sampling.

What would be a desirable level of sampling?

The levels of sampling suggested in the previous section were designed to ensure that at least a minimum
of sampling was carriled out and are not meant to suggest the desired levels.

The level to be desired is of course related to the question of what the results are to be used for.
For example, when virtual population analysis is used, it seems probable that the precision with which
fishing mortalities are estimated are similar to the precision of the catch at age data. This suggests
that a sampling scheme, producing catch at age data which have a similar coefficient of varlation at
each age, would be most appropriate. Other uses (catch curves) might be better served by sampling
schemes giving a greater precision to the numbers at age of the older ages. The feeling of the Group
was that sampling schemes, which generated coefficients of variation for the numbers caught at age that
were approximately the same for all the important ages of fish (i.e. those which contribute significantly
to the catch), would probably be most generally desirable, since, apart from being most appropriate to
virtual population amalysis, it would alsoc ensure that all ages were sampled to an acceptable level of
accuracy. The magnitude of the coefficient of variation of numbers at age which should be set is a
question of the accuracy required for assessments of particular stocks. Tentatively, however, it could
be stated that 20% would be too large and 10% probably of the order which would be moderately satis-
factory.

The adoption of this level of accuracy, as being desirable, would not, of course, imply that this level
should be achieved by all contributing sampling schemes; but it would imply that & nation, catching a
proportion {q) of the fish from a particular stock, would need to sample such that the coefficient of
variation of its catch at age data was approximately 10v1/q Z. Thus a country catching a quarter of
the quota from a particular stock would be expected to achieve a coefficient of variation of approximately ~
20% for the catch numbers at each age. It 1is therefore suggested that:

a) Countries continue to carry out more statistical studies of their sampling schemes so that the
level of precision they are currently achieving can be established. It would be particularly
helpful if studies of Important stocks such as cod, herring and mackerel could be made.

b) Research into the relationship between sampling error and assessment error be continued.
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APPENDIX V - REPORT OF ENVIRONMENTAL SUBCOMMITTEE

Chairman: H. W. Hill Rapporteur: M. D. Grosslein

The Environmental Subcommittee met on 21 May 1974. The following documents were reviewed in relation to
the various agenda items: Res.Doc. 74/14, 50, 51, 52, 57, 61, 67, 70, 71, 74, 82; Summ. Doc. 74/10, 21,
22, 24, 26, 30, 31, 32 and 33.

1. Special Symposium on Environmental Conditions on the Newfoundland Grand Bank Area in 1972

Nine invited papers were presented at the Symposium on "Environmental Conditions in the Newfoundland
Grand Bank Area, 1972, and their Effect on Fishery Trends", and two formal papers, presented as 1974
Research Documents which were relevant to environmental conditions in 1972 and the previous decade,
were reviewed during the discussion periods.

1972 was clearly indicated as an unusually cold year in the waters of the Grand Bank Area, the transport
of the Labrador Current being above average during the spring and reaching a peak during late April and
May, when estimates by several contributors suggested that it was 50%-100% sbove the norm. It was
suggested that the increase in the Labrador Current was associated with a sustained anomalously low air
pressure system causing an increase in northwesterly winds and below normzl air temperatures over the
eastern seaboard of Canada during the firet half of 1972. However, there was also evidence that the
Atlantie Current was equal to or slightly above normal, and higher than normal bottom layer temperatures
were reported from the southern Georges Bank and Cabot Strait during this period. Phytoplankton was
more abundant than usual in the Labrador Current and to the east and southeast of Grand Bank, but the
spring outbreak was late and persisted until July. The outbreak of copepods was alse later than usual,
numbers being particularly low over the Grand Bank. It was suggested that the increase in young herring
on the Nova Scotian Shelf and Georges Bank in the winter of 1972 might be assoclated with the increase
of southerly advection of cold water in the 0-100 m layer, and that the distribution of cod on the
western slope of Grand Bank and in the Avalon Chanmel could have been affected by the unusually cold
bottom temperatures.

Two of the papers presented, concerned with the general cilrculation of the area, tended to lend support
to Mann's hypothesis concerning the derivation of the Atlantic Current to the southeast of Grand Bank.

In view of the extensive cover and general consensus of agreement on the 1972 envirommental conditions
among the papers presented, and in the discussion pericds, the Subcommittee

recommends (13)

that the papers presented at the Special Symposium om Environmental Conditions on the Newfoundland
Grand Bank Avea in 1972, after suitable editing by the Convemer, in eonjunction with the Ezecutive
Secretary, be published in the ICNAF Special Publication series together with the significant points
rigsed in the discussion periods.

2. Envirommental Conditions in 1973

a) West Greenland

The cold conditions prevalent since 1969 in West Greenland waters have persisted in late winter
and spring but some improvement has occurred in the upper layers in the summer and autumn. In
August, temperatures in the Irminger component of the West Greenland Current were lower than usual
and did not reach 4°C below 300 m, but in October an inflow of warmer water was noted in the deeper
layers. However, the strength of the Irminger component at the end of 1973 was less than in 1972,
The 5-year running mean of sea surface temperature anomalles has now decreased to the same low
level as before the 1920's.

b) Labrador Shelf and Grand Bank

On the Labrador Shelf surface temperatures were above average in July-August but in the inter-
mediate layer were lower than the 1951~71 mean, although not as low as in 1972. In the deep slope
water east of Hamilton Inlet Bank temperatures were lower than in 1972 and in the deepest layer
comparable with or lower than the lowest over the last 20 years. The same trend of hydrographic
conditions were also observed in November.

On the Grand Bank to Flemish Cap area surface temperatures were above average (1951-71) but were
below normsl over the scuthern part of the Bank. Bottom temperatures on the western Grand Bank
and in the Avalon Channel were lower and very cold water, below -1.5°C, covered a greater area of
the bottom than in any previous year of the period. The Atlantic Current to the gouth of Grand
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Bank was reported by the USCG to be 40 miles further north than average and directly along the
Tail of the Bank, forcing the Labrador Current, which generally appeared to be weaker than normal
in the perilod April-July, up onto the Bank itself.

c} Nova Scotian Shelf and Georges Bank

Surface water temperatures over Georges Bank were between 15-16°C in September reducing to 14-15°C
in November with salinities near 32%,. On the Nova Scotian Shelf colder (11-13°C) and more saline
water was found. The near bottom temperatures on Georges Bank were between 7-17°C depending on
depth in September reducing to 7-15°C in November.

Standardization of Hydrographie Stations, Sections and Base Perlods for Temperature and Salinity

It was reported that Dr Hermann had agreed to act as convener for the West Greenland area and Dr. Schlitz
for the Canadian East Shelf area. The Subcommittee noted the proposals submitted by Dr Hermann (Res.
Doc. 74/82) and referred these to the new Environmental Working Croup (see Item 11).

Canadian Oceanographic Data Centre Report

Dr Wilson reported that CODC had been renamed the Marine Emvirommental Data Service and had incorporated
three existing data services. The reorganization had meant they had made little progress processing
data for the ICNAF Area. Two major programs underway included a system of plot programs, which should
be operational shortly, and which would facilitate the production of horizontal contoured maps, and the
acquisition of a Data Management System which will greatly facilitate the development of new computer
programs and modification of existing programs, and will help the development of ICNAF-related data
acquisition and data processing requirements.

Presentation of Continuous Plankton Recorder Results for 1973

A paper was presented on behalf of the Institute of Marime Environmental Research, UK, which indicated
that in 1973 phytoplankton was below average in every mouth in Subarea 1, although the spring peak
occurred at the usual time. It was scarce in the first half of the year in Subarea 2 but particularly
abundant in October and December. Numbers were low in April in Subarea 3 but above average 1in May and
June. Total copepods were low in Subarea 3 except in June and August but they were unusually abundant
in Subarea 4 in January and February and in Subarea 5 in October. Young stages of Sebastes were also
well above normal in May in Subareas 2 and 3, in June In Subarea 4, and especially so in July in Sub-
area J.

Plankton Sorting Centre at Gdynia

It was reported that work had not yet begun but Dr Sherman would be visiting the Sorting Centre in
Szczecin shortly to finalize plans. The major objectives of the Sorting Centre will be to provide
logistic support to:

a) long-term monitoring of the plankton community along the lines recommended in the proposal for a
coordinated ICNAF environmental research program (Res.Doc. 74/70);

b) specific stock-recruitment studies with the initial focus on spawning areas to lnvestigate com-
munity composition, plankton succession, abundance, and distribution.

Sample and processing protocols have been detailled in the documents for the MARMAP program of
the US National Marine Fisheries Service (NOAA) and will include the use of density gradient sorting
methods. Initial samples for processing will include the zooplankton collected during the ICNAF Joint
Survey of Herring Larvae to support stock-recruitment studies for this species. The lont-term monitor-
ing series to be examined will include the plankton samples obtained on groundfish surveys from the Gulf
of Maine to Georges Bank during autumn and spring surveys.

Ice Conditions and Weather and Ice Reporting

Following the severe ice years of 1969-72, 1973 had been more normal off the West Greenland ceast. In
1973 polar ice did not pass north of Frederikshaab (approximately 62°N). Off Labrador at the end of
1972, there was unusually large quantities of drift ice. By comparisom, at the same time in 1973, the
area was entirely free of ice, and during the 1973 winter and spring of 1974, ice conditions were less
severe than in the winter 1972/73.

The Chairman asked ahout the implementation of Recommendation 20 (Redbook 1973, Part I, page 122}, and,
since it appeared that there had been no significant increase in reporting from fishing vessels, the
Subcommittee

recommends (14)
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that the Executive Secretary write to Member Countries drawing their attemtion to the Commission’'s
requeat of 1973 that fishing vessele operating off Greenland and Canada be encouraged to provide at
least one weather report per day to coastal maritime radio stations when ice iz in the vieinity.

Publication of Papers on Ice Dynamlcs Presented at the 1973 Annual Meeting

The Executive Secretary reported that the preparation of the papers for publication was continuing and
it was hoped that the editing would be completed in about two months. It was planned to publish the
papers in the ICNAF Special Publication series.

Presentation on Remote Sensing and its Use in Fisheriles

Dr Vandall of the Bedford Institute of Oceanography gave a presentation on remote sensing techniques.

He indicated that remote gensing is essentially the technique of using instruments on an aircraft or in
a satellite to determine the characteristics of the surface of the earth through its emission or re-
flection of electromagnetic radiation. Using radiometers, scanners, cameras and special devices the
ultravielet, visible, infra-red and microwave region may be used with ground control measurements to
determine the characteristics of objects and thelr enviromment. In terms of fish the detection can be
either direct or indirect. The latter method involves sensing physical phenomena knowm to be character—
istic of an organism's habitat or sensing physical phenomena that are created as a result of the
organism's presence. Phenomena like the character of sea surface (temperature, salinity, colour,
turbidity and currents), front location, thermocline depth, food availability as determined by upwelling,
location, Internal waves, ete., fish oll secretions and bioluminescence are repregentative of the in-
direct approach,

Largely under the National Marine Fisheries Service (NOAA) at Pascagoula, Mississippi, the following
results have been brought forth: tuna catch locations have been correlated with thermal front locations
using IR radiometer data from aircraft and satellites, turbidity interfaces have been correlated with
catch locations of menhaden and shrimp using visible data from aircraft and satellites, fish oils appear
to be distinguishable using an optical correlation spectrometer in the UV and IR bands; temperature
variations of 1°C have been observed in the IR over fish oil films, fish school tonnages may be estimated
from image enhancement of bioluminescence by low light level TV at night, and in some circumstances,
species identification should be possible with a multispectral scanning system.

Problems with this type of senasing arise with the Intervening atmosphere which alters the magnitude of
radiation coming from an object and going to a sensor. Only radiation in the microwave band seems
relatively free of this. This limits schedules for sensing operations and limits detection capability
to 'clear' days and makes the gathering of ground truth information mandatory. The other preblem is
the fact that only sez surface sensing can take place. This may be overcome to some extent by dis-
covering how subsurface features are reflected in those processes observed at the surface.

I0C Resolution on Coordination of North Atlantic Oceanographic Investipations

The Chairman outlined the present procedure for the exchange of information between ICNAF, ICE$ and
I0C, by means of meetings of the Joint Coordinating Group consisting of the Secretaries of the three
bodies, together with the Chairman of the ICES Hydrography Committee and ICNAF Environmental Sub-—
comnittee. He informed the Subcommittee of the next biennial meeting of the Group, which would be
held in Copenhagen in September 1974, and would Include presentations by the main international marine
research programs in the North Atlantic.

The Subcommittee noted with pleasure the existing mechanism for the exchange of information between the
three bodies but felt that there was no advantage to be gained by extending this liaison te include co-
sponsorship or joint planning of projects.

Proposal for Coordinated Envirommental Studies

The Subcommittee reviewed a US proposal for a significantly expanded ICNAF program of coordinated
environmental research (Circular Letter 74/23 and Res.Doc. 74/70). The proposal involves comprehensive
and coordinated studies of both physical and biological processes controlling organic production on the
continental shelf, including long-term synoptic monitoring of large-scale (annual and seasonal) anoma-
lies in envirommental factors and marine organisms, as well as intensive short-term studies in selected
key areas to determine the smaller-scale (within season) dynamics of processes controlling fish pro-
duction. There was general agreement among the Subcommittee members as to the need for expanded study
of the dynamics of circulation on the continental shelf, treating the entire ICNAF Area as a system,
and for more detailled studies of factors controlling production in planktonic communities, particularly
those related to survival of fish larvae. Further, it was agreed that it was essential to better
integrate the available envirommental data by establishing standard data formats and pocling information
from all ICNAF countries. However, there was no clear view as to the optimum mix or level of effort
needed for physical v8. biological studies, or the best balance of large-scale v3. small-scale studies,
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A majority did favour better coerdination of long-term studies and conslderation of more intensive
studies restricted in time and space. It wae generally felt that any significant new effort should
be preceded by careful study of the cost and expected benefits in terms of improved understanding of
mechanisms controlling year-class strengths of fish.

The Subcommittee noted the need to: (a) review the physical environmental research programs and the
available data base in the ICNAF Area, and prepare a generalized circulation model based on current
state of knowledge of major features of circulatiom and their driving forces; (b) establish a stand-
ard ICNAF data format for physical environmental data, and develop a plan for pooling such data from
all Member Countries on an annual basis, through the Marine Environmental Data Service; (c) formulate
hypotheses on environmental factors controlling fish production for selected regions within the ICNAF
Area, in relation to the generalized circulation models; and (d) have a coordinated input from
chemical, bilological and physical oceanographers, as well as fisheries biclogists, in order to deal
effectively with such complex phenomena. In view of their comprehensive and continuous work im the
area, 1t was also thought to be highly desirable to encourage closer cooperation and coordination with
the research program of the USCG Oceanographic Unit., The Subcommittee therefore

recommends (15)

i)  that, bearing in mind the guidelines outlined in (a} to (d) above, an Ewvirormental Working Group
be established to prepare a comprehensive plan for coordinated environmental research inm the ICNAF
Arveq with the following terms of reference: "to suggest a proposal aimed at determining the
factors involved in the production of good and poor year-classes in some of the main fiaheries of
the ICNAF Area'';

i%) that work should begin urgently by correspondence and that the Working Group should meet in
Copenhagen at the time of the mext ICES meeting in early Cetober 1974;

iii) that the Working Group incorporate the membership and duties of the two ad hoc Working Groups on

Standardisation of Hydrographic Sectione (as indicated in Recommendation 17, Redbook 1973, Part I,
p. 120), and that the composition of the new Working Group should then inelude the following

representation:
Canada - B.W. Trites, E.J. Sandeman (Chairman), A.W. White, J.R. Wilaon
Dermark - F. Hermann
France - C.H. Allain (ISTEM, Nantee), .P. Minet (St. Pierre and Miquelon)
Fed.Rep. Germany - J. Messtorff {M. Stein}
German Dem.Rep. - Represenmtative from Rostock Sea Fisheries Institute
Norway - Represemtative from the Fisheries Institute in Bergen
Poland - Represemtative from Sea Fisheries Institute, Gdynia
Portugal - Representative from the Pisheries or Hydrographic Office in Ligbon
Spain - Representative from the Fisheries Offiece in Madrid
USSR - V.V. Burmakin, V.A. Bryantsev, I.K. Sigaev
UK - B W. Hill
UsA - R.J. Schlits, M.D. Grosslein, Represemtative from US Coast Guard

The Chairman of the Subcommittee on Biological Surveys should serve on the Working Group as an

ez offieio member.
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APPENDIX VI - REPORT OF AD HOC WORKING GROUP OM GEAR AND SELECTIVITY

Chairman: H. Bohl Rapporteur: L. 5. Parsons

The Working Group met on 29 May 1974 with representatives present from Canada, France, Fed,Rep. Germany,

German Dem.Rep., Japan, Norway, Poland, Portugal, Spaln, USSR, UK, USA and an observer from ICSEAF. The
following documents were reviewed in relation to the various agenda items; Comm.Doc. 74/18, Summ.Doc. 74/18,
and Res.Doc. 74/41.

1.

Uniform Minimum Mesh Size

The Working CGroup censidered the implications of the Canadian proposal (Comm.Doc. 74/18) regarding a
uniform minimum mesh size for species subject to mesh regulations for trawl nets. The nature and extent
of the enforcement problem was outlined, and, after considerable discussion, it was generally agreed
that a uniform minimum mesh size would facilitate enforcement at least for some countries. However, it
was recognized that the objective of the existing differentials is to attain uniform selectivity in
fisheries pursued with materials having different selective properties. Results of selectivity experi-
ments indicate that polyamide nets have a higher selectivity than those of other synthetic materials
(polyethylene and polypropylene) currently in use, but, owing to the large number of factors affecting
selectivity under commercial fishing conditions, the extent to which the adoption of a uniform minimum
mesh size would affect the attaimment of uniform selectivity is uncertain.

Possible uniform minimum mesh sizes appear to be: 120, 125 and 130 mm., Adoption of either of these
would alter the mean selection length (lc) for the Northwest Atlantic fisheries as a whole. An increase
to 4 minimum mesh size of 130 mm for polyamides would increase the £, for nets made of this material by
8 to 10%. Similarly a decrease in the minimum mesh size of other synthetic materials to 120 mm would
decrease the £, for nets made of these materials by 7-8%.

The Working Group wishes to emphasize the continuing need to regulate the mean selection length (£,) for
the regulated fisheries despite the adoption of other management measures (catch quotas) in recent years.
It noted that there have been Indications of a decrease in £c for some demersal stocks in the North-
west Atlantic recently despite existing mesh regulationms.

With respect to the Canadlan proposal to eliminate existing differences between subareas in minimum mesh
sizes for parts of the net other than the codend, it was noted that, since mesh selection takes place
primarily in the codend, any change in mesh size in the forward parts of the net would have virtually

no effect on overall selectivity.

Recent Selectivity Experiments

The Fed.Rep. Germany has conducted selection experiments with different kinds of polyamides (i.e.
standard elongations of 23.8% and 50,.1%). These ylelded selection factors for cod of 3.36 for the
polyamide standard and 3.44 for capron but these differences were not significant.

The Group noted Res.Doc. 74/41, which describes selectivity and relative efficiency of salmon drift
nets in research cruises in the West Greenland-Labrador Sea area.

Recent Developments in Fishing Cear Research

The Fed.Rep. Germany has recently engaged in experimental deep-water trawling to depths of 2,200 m in
the area between the eastern Grand Bank and Flemish Cap. Catches of commercial magnitude of grenadiers,
Greenland halibut and smoothheads were obtained at 800 and 1,200 m. At greater depths catches were too
small to be of commercial interest.

The Fed.Rep. Germany has recently tested the so—called “JAGER" net for both midwater and bottem fishing.
Results obtained so far are encouraging. Towing resistance is much less than for other types of trawls.

Dr Treschev (USSR) reported on the adoption of the 'swept volume' method of measuring fishing effort in
USSR fisheries. The Group urges countries to pursue studies and assessments of this method.

Summary of Trawl and Mesh Size Sampling (Summ.Doc. 74/18)

The Group wighes to reiterate the desirability of avolding the use of topside chafers which reduce
selectivity.

Report on the Gear and Behaviour Committee of ICES

~The Chairman reported on recent activities of the Gear and Behaviour Committee of ICES and noted the
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establishment of five working groups of this Committee:

a)
b)
c)
a)

e}

reaction of fish to fishing operations;
research on engineering aspects of fishing gear, vessels and equipment;
dara collection and processing in fish capture research;

standardization of scientific wethods for comparing the catching performance of different fishing
gear; and

research on sound and vibration in relation to fish capture.
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APPENDIX VII - REPORT OF STEERING AND PUBLICATIONS SUBCOMMITTEE

Chairman: A. W. May

1.

Organization and Operation of STACRES

The Steering and Publicstions Subcommittee reviewed the organization and operation of STACRES with
particular reference to the Subcommittee and Working Group structure. It was concluded that the Work-
ing Group on Coordinated Groundfish Surveys should be reconstituted as a Subcommittee of STACRES, and
the Subcommittee accordingly

recommends (16)

that STACRES establish a new subcommittee to be named the "Biological Surveys Subcommittee", whose
terms of reference will incorporate thoee of the present Working Croup on Coordinated Groundfish
Surveys, as well as coordination and review of information from all other biological surveyg,

The Chairman of this Subcommittee, for purposes of necessary liaison, would also serve as an ez officio
nember of the Working Group om Coordimated Environmental Research.

No further organizational changes were considered necessary. However, the neceasity of a flexible
organizational structure within STACRES was reaffirmed., In this connection it was noted that while

the Subcommittee structure was intended to deal with requirements in the longer term, Working Groups
would be established from time to time to deal with ad hoe issues of a shorter term nature or issues
requiring detailed consideration by small groups of experts. The establishment and organization of
working groups should be at the discretion of the various Subcommittees, through their Chairmen, and
working groups would normally report through the Subcommittees. In accordance with the normal practice
within STACRES the Chairmanship and terms of reference of working groups of a continuing nature should
be reviewed within the Subcommittees at least once every three years,

Review of Status of Redbook, Parts I, IT and III

The content, use and distribution of the various parts of the Redbook series were discussed. It was _
concluded that the national research reports received adequate distribution as summary documents, and
that selected papers of high quality and particular interest from the research document series should
be published in the Research Bulletin. Publication of Redbook, Part III, was of questionable value.
Accordingly the Subcommittee

recommends (17)

i)  that Redbook, Part I, be aontinued as the Report of the Standing Committee on Research and
Statistics, with the simple title "Redbook", followed by the appropriate year; and

t2) that Redbook, Parts II and III, be diacontinued in 1974.

In further discussion the Subcommittee confirmed the suggestion from the January 1974 Meeting in Rome,
i.e. that the Secretariat ask the heads of Institutes concerned with research related to ICNAF for
comments on the question of gujdelines for selection, editing and refereeing of papers for the Research
Bulletin. These replies should be consolidated for discussion at the next Annual Meeting.

Review of Other Publications and Documents

After review of the newly emerged "Working Paper" series within STACRES, the Subcommittee concluded

that these should be regarded as data records of an ad hoc nature, and not given serial numbers. There-
fore they would not be catalogued in the normal way. Material of continuing interest should be submitted
as research documents or conaolidated as a research document (e.g. possibly stock record sheets).

The Secretariat's initiative in beginning the compilation of a bibliography of ICNAF publications wae
welcomed. The Subcommittee concluded that this bibliography should include research documents and
summary documents, as well as Research Bulletins, Specisl Publications, and Redbooks., It was noted
that the annual "Guide to ICNAF papers" would continue to be issued.

Publication of Meeting Documents

The following 1974 Research Documents have been recommended for publication in the Research Bulletin,
subject to appropriate revision, refereeing and editing: 1 (Fukuda), 13 (Miller and Halliday), 20
(Fope), 24 and 25 combined (Halliday), 29 (Bremnan), 31 (Reeves), 34 (Reeves), 49 (Mercer), 64 (Rikhter),
75 (Pinhorn and Pitt), 89 (Pinhorn and Wells), 91 (Halliday), 105 {Schnack).
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Anniversary Publication

After discussion of varfous possibilities for a publication to mark the 25th Anniversary of ICNAF in
1975, it was concluded that a paper for the Research Bulletin which would review the Commission's role
in scientific investigation and management of fisheries in the Northwest Atlantic since 1950 would be

most appropriate. The Executive Secretary was requested to search for a volunteer, familiar with the
subject, to undertake such a paper.
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AGENDA FOR STACRES MEETING - MAY-JUNE 1974

a) Appointment of Rapporteurs
b) Adoption of Agenda
c) Plan of work of STACRES

ASSESSMENTS (Chairman:

D.J. Garred)

a) Revlew of catch statistics and fishing activity in 1973
b}  Review of abundance indices from coordinated surveys in 1973

e)  Stock assessments (Redbook 1973, Part I;

Sum.Doc. 74/1, 8; Com.Doe. 74/13, 15, 16, 19, 20, 21,

22, 23) .
i) Ceod [1, 2GH, 2J43KL, 3M, 3¥O, 3Ps, 4V¥n(Jan-Apr)+4T, 4Vn(May-Dec), 4VsW, 4X(offshore), 5Y, 5Z)
1i)  Haddeck [4VW, 4%, 5]
iii) Redfish [2+3K, 3M, 3LN, 30, 3P, 4VWX, 5]
iv)  American plaice [243X, 3LNO, IM, 3Ps]
v) Yellowtail [3LNO, 5(E69°), 5(W69°)]
vi) Witch [2J+3KL, 3NO, 3Ps]
vii) Greenland halibut [1+Baffin I., 2+3KL]
viii) Flounders [4VWX]
ix) Flounders except yvellowtail [5+6]
x)  Silver hake [4VWE, 5Y, 5Ze, 5Zw+6]
xi) Red hake [5Z(E69°), 5Z(W63°)+6]
xii)  Pollock [4VWX, 5]
xi1i) Roundnose grenadier [14Baffin TI., 2+3]
xiv)  Argentine [4VWX, 5]
xv) Capelin [2+3K, 3LNOPs]
xvi) Squids [3+4, 5+6]
xvii) Herring [4VW(a), 4XW(b), 5Y, 5Z+6]
xviil) Mackerel [3+4, 5+6]
xix) Other fipnfish [5+6]
xx) Overall TAC for finfish + squids [5+6]

da) Other matters

STATISTICS AND SAMPLING (Chairman:

Sv.Aa. Horsted)

a) Reports on statistical activities

i)
ii)
i11)

ICNAF statistical report, 1973/74 (Sum.Doc. 74/20)
CWP activities as they pertain to ICNAF (Sum.Doc. 74/15)
Statistical activities of other regional agencies for 1973 (Sum.Doc. 74713, 14)

b)  Fishery statistics

1)
ii)
iii)
iv)
v)
vi)
vii)

Statistieal Bulletin, Vol. 22 for 1972

Advance monthly statistics for selected species, 1973 {Circ.Letter 74/11)

Statistics of discards (Sum.Doc. 74/16)

Statistics of fish used for industrial purposes (Sum.Doc. 74/16)

Adequacy of national reporting on STATLANT forms

Beview of STATLANT and other forms used to selicit fishery statistics, including deadlines
List of Vessels: requirements for 1974 and subsequent years

c) Sampling data

i}
ii)
11i1)
iv)
v)

d) ICNAF data base improvement (Working Group Chairman:

Sampling Yearbook, Vol. 17 for 1972

Early requirements for sampling data (Circ.Letter 74/7)
Adequacy of sampling and/or reporting of national sampling data
Reporting and processing of research vessel sampling data
Review of sampling forms and deadlines

R.C. Hennemuth)

i)
i1)
iid)

Report of first meeting in January 1974 (Sum.Doc. 74/8)
Report on data submission for 5Z pilot study and other requirements (Circ.Letter 74/12)
Future considerations (Com.Doc. 74/22)

e) Other matters

COORDINATED SURVEYS (Chairman:

J. Messtorff)

a) Review of report of January 1974 meeting (Sum.Doc. 74/8)

b) Review of groundfish and pelagic fish survey activity in 1973, including results relevant to
assessments {see Ttem 2(b) above)

¢} Proposed survey activity in 1974



10.
11.
1z.

13.

1
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Reporting and processing of survey data

Participation in and plans for herring and mackerel research in 54 5 and 6 on cruise of Polish
R/V Professor 3iedlecki

Review and standardization of stratification schemes, including Baffin Island area

Manual for ICNAF sutrveys

Hydroacoustic surveys

Avallability of data on physical environment obtalned in recent survey crulses in time to be used
in deliberations of STACRES and its Subcommittees

Other matters

ENVIRONMENTAL (Chairman: H.W. Hill)

aj}

b)
<)

d)

e)

GEAR

a)
b)
c)
d)

Special session: Hydrography of the Newfoundland-Grand Bank area in 1972 and effects on fishing
trends {(Redbock 1973, Part I, p. 119}

Review of environmental conditions in 1973

Standardization of hydrographic stations, sections and base periods for temperature and sallnity
anomalies (Redbook 1973, Part I, p. 120)}: (i) West Greenland (84 1); (i1) Canadilan eastern
shelf (SA 2, 3 and 4)

Progress report by Canadian Oceanographic Data Centre (CODC) on processing and exchange of ICNAF
Ares data (Redbook 1973, Part I, p. 121)

Presentation by representative from UK Institute for Marine Environmental Research on plankton
studies in the ICNAF Area in 1972 (Redbook 1973, Part I, p. 121)

Report on techniques adopted by the Gdynia Institute for the sorting of plankton samples (Redbook
1973, Part I, p. 121)

Raeview of weather and ice reporting (Redbook 1%73, Part I, p. 122)

Publication of papers on ice dynamics presented at the 1973 Annual Meeting

Introduction to remote-sensing techniques by representative of Bedford Institute of Oceanography
10C resolution re coordination on North Atlantic oceanographic investigation (Sum.Doc. 74/10)
Other matters

ARD SELECTIVITY

Trawl material and mesh size sampling for 1972 (Sum.Doc. 74/18) and provisional data for 1973
Consideration of any recent selectivity experiments

Consideration of any recent developments in fishing gear research

Other matters

AGEING TECHNIQUES AND VALIDATION STUDIES

a)
b
c)

Herring scale otolith exchange program, 1972 (completion of report)
Need for further otolith exchange programs and/or workshops (e.g. mackerel)
Inventory of age validation studies in ICNAF Area (Circ.Letter 74/12)

COOPERATIVE RESEARCH PROJECTS

a)

b)
c)

Review of Report of ICES/ICNAF Joint Working Party on North Atlantic Salmon, Copenhagen, 11-15
March 1974 (Sum.Doc. 74/17; see also Com.Doc. 74/14)

Symposium on Accustic Methods in Fishery Research, Bergen, 19-22 June 1973 (Sum.Doc. 74/14)

I0C Resolution VIII-13, re coordination on North Atlantic oceanographic investigations (Sum.Doc.
74/10)

STEERING AND PUBLICATIONS

Organization and operation of STACRES (refer also to Com.Doc. 74/11}
Review of meeting agenda and timetable

Review of status of Redbock, Part I, II and TII

Review of other ICNAF publications relating to research and statistics
Review of distribution of publications and meeting documents
Recommendations for publication of relevant meeting documents
Anniversary publication

Other matters

MID-YEAR MEETINGS {(Com.Doc. 74/22)

ARRANGEMENTS FOR 1975 MEETING

ELECTION OF OFFICERS

OTHER MATTERS



- 145 -

LIST OF RECOMMENDATIONS

Mid term Meeting -~ January 1974

Rec.
Rec.
Rec.
Rec.
Rec.

Rec.

o B W

Provision of 1973 monthly catech and sampling data for TAC BpecieB.....ovrevonnsos

Requirements for ICNAF data base improvement studieB.......eeeeccvrecensnansansas
Manual on ICNAF coordinated groundfish surveys........ceeevmeen. Crrrasaesarsansan
Publication of 1974 Ligt of Veesels...uouvnn.. Peerereesesiiirrataerantaasastanen .
Delimitation of Division 4X offshore cod stocke...cceveennnns Nerensentenesserrnun
Next STACRES Meeting in May-June 1974..... Crt PP el eaere At e R teetencarann e unns

Annual Meeting - May-June 1974

Rec.
Rec.
Rec.
Rec.
Rec.
Rec.
Rec.
Rec.

Rec.

Ree.
Rec.
Rec.
Rec.
Rec.
Rec.
Rec.
Rec.

Rec.

00 Y W

10
11
12
13
14
15
16
17
18

Overall assessment for mackerel In ICNAF Are@....eovessrressnsosncrsatssassrsesese
Advance 1974 monthly catch étatistica for selected speciesS.....ccivevarsncnanan ..
National Research Reports to contain information on industrial fish.i.eeesssovanen
Publication format of 1974 Liat Of VeBBelB.uiiiii i iitiecntereerocncnsnccancnnnons
Establishment of new statistical area off Baffin Island.......cevnvrrvrvanonnerns
Advance 1974 sampling data for selected SpPecieB....eeveeseesnososisvonsecursrnnen
Species length groups for reporting sampling data.........cevvevvicncnnnns [
Sampling Yearbook Teplaced by annual listing of sampling data...eececetnesasssnes

Statistical reporting system based on 30' x 30' areas and twice-monthly
time perdedB....viviiniiinssnottisenttvsenrennsnnnna T T T T T T

Completion of statistical studies on sampling eTTOTB.vveiterssvrosersrsraseronasn
Minimum sampling requirements.....eevevivransassnveosrssssrsosnssnasrasssssnstrsnes
Individual samples from selected stocks for pllot Btudy....veeserersnnvsnsrarsrns
Publication of 1974 Envirommental Symposium papers............................L..
Reporting of weather and 1ce conditions by fishing vessels.......c.oven.- baanmaaa
Establishment of Working Group on Coordinated Envirommental Studie8...........c..
Establishment of Biological Surveys SubcommitLe@.....veosrcressrrronnsrsrnsorssns
Discontinuation of Redbook, Parts II and III...cveseecsennns ecrsamentrasrrnen e

Prompt reporting of tag releases in accordance with earlier recommendations......

13, 30
13, 51

14,

69,
69,
69,
69,
69,

70,

70,
70,
70,
71,
71,
72,
72,

59
15
16
16

68
126
126
127
127
127
128
128

131
132
132
133
135
136
138
141
141

75
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LISTS OF RESEARCH AND SUMMARY DOCUMENTS - 1974

1. Research Documents
Res.Doc. Serial
No. No. Authors and Titles
74/1 3142 Fukuda, Y. A note on yield allocation in multi-species fisheries (10 pages)
74/2 3144 Pitt, T.K. The Greenland halibut fishery in Subarea 2 and Divisions 3K and 3L (4
pages)
7413 3145 Pitt, T.K. Status of the American plaice fishery in Subarea 2-Division 3K, Division
3M and Subdivision 3Ps (3 pages)
7414 3147 Messtorff, J. Revised stratification scheme for groundfish surveys in Subarea 2 and
(Rev.) Division 3K (5 pages)
7415 3148 Piphorn, A.T., and L.S. Parsons. Status of the redfish fishery in ICNAF Subarea 2
and Division 3K (5 pages)
T4/6 3149 Pinhorn, A.T. Preliminary estimates of sustainable yield for roundacse grenadier
(Macrourus rupestris) in ICNAF Subareas 2 and 3 {5 pages)
7447 3150 Winters, G.H. Back-calculation of the growth of capelin (Mallotus villosus) in the
(Rev.) Newfoundland area (16 pages)
74/8 3154 Moores, J.A., G.H. Winters and L.$. Parsons. Some biological characteristics of
(Rev.) mackerel (Scomber scombrus) in Newfoundland waters (17 pages)
T4/9 3155 Stobo, W.T., and J.J. Bunt. Mackerel biology and history of the fishery in Subarea 4
(23 pages)
74/10 3156 Anderson, E.D. Relative abundance of Atlantic mackerel im ICNAF Subarea 5 and
(Rev.) Statistical Area 6 (14 pages)
74/11 Document withdrawn
74/12 3158 Winters, G.H. Rationale for partition of capelin quota in Subareas 2 and 3 (2 pages)
74/13 3159 Miller, D.S., and R.G. Halliday. An assessment of the 4X—4W(b) herring stock (38
{Rev.) pages)
74/14 3160 Balkovoy, V.A., V.A. Sushin and I.K. Sigaev. Preliminary results of herring larval
survey on Georges Bank, 15 October-l November 1973 (10 pages)
74/15 3161 Schnack, D. Notes on ICNAF Joint Larval Herring Surveys in Georges Bank-Gulf of Maine
areas in 1971 and 1972 (10 pages)
74716 3162 Schnack, D., and G. Joakimsson. Report of ICNAF larval herring cruise, Walther Herwig,
(Rev.) October-November 1973 in Georges Bank—Gulf of Maine areas (14 pages)
14117 3163 Au, D.W.K. Preliminary report of ICNAF larval herring (Clupea harengus) survey in the
Gulf of Maine and on Georges Bank during December 1973 (5 pages)
74/18 3164 Grimm, Stefan. Larval herring distribution in the Gulf of Maine and on Georges Bank,
29 September-20 QOctober 1973 (6 pages)
74/19 3165 Anderson, E.D, Assessment of red hake in ICNAF Subarea 5 and Statistical Area 6
(Rev.) {27 pages)}
74120 3le6 Pope, J.G. A possible alternative method to virtual population analysis for the
(Rev.) calculation of fishing mortality from catch at age data (16 pages) + Addendum I
(1 page)
74721 3168 Halliday, R.G. A review of the biology of the Atlantic argentine with particular

reference to the Scotian Shelf (20 pages)



Res.Doc. Serial
No. No.
74/22 3169
74/23 3170
74/24 3171
74725 3172
74126 3173
74/27 3174
74/28 3175
T4/29 3176
(Rev.)
74/30 3177
74/31 3178
(Rev.)
74132 3179
74/33 3180
(Rev.)}
74134 3181
(Rev.)
74/35 3221
74/36 3222
74737 3223
74/38 3224
74739 3225
74/40 3226
74141 3227
74/42 3228
74/43 3229
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Authors and Titles

Shevchuk, L.I. Assessment of total and natural mortality of argentine (Argentina
g1lus Ascanius) in the Browns Bank area (4 pages)

Shevchuk, L.I. The optimum level of exploitation and an approximate assessment of
argentine stocks (Argentina silus Ascanius) in the Browns Bank area (7 pages)

Halliday, R.G. The cod stocks of the southern Gulf of St. Lawrence and Sydney Bight
(ICNAF Div. 4T-4Vn) (16 pages)

Halliday, R.G. A virtual population assessment of the Div. 4X offshore ced stock
(9 pages)

Doubleday, W.G, Bias in two length frequency formulae (6 pages)

Halliday, R.G, A description of Canadian fisheries in Subarea 5 and Statistical Area
6, 1969-72 (9 pages)

Carrothers, P.J.G. Descriptions of trawl-gear used for demersal species by the Camadian
fileet in Subarea 5 and Statistical Area 6 during the period 1969 through 1972 (12
pages)

Brennan, J.A. Preliminary evaluation of the present USA sampling scheme of vellowtail
flounder for estimating the number at age in the landed catch (15 pages)

Grosslein, M.D. A first approximation of MSY for spiny dogfish in Subareas 5 and 6

and Division 4% (1 page)

Reeves, J.E. Comparisons of long-term yields from catch quotas and effort quotas under
conditions of variable recruitment (16 pages)

Bowman, E.W., and K.A. Smith. A summary description of US fisheries in Subarea 5 and
Statistical Area 6 for the period 1969-72 (21 pages)

Heyerdahl, E.G., and M.D. Grosslein. Status of pre-recruit abundance estimates for
major specles in Subareas 5 and 6 (2 pages)

Reeves, J.E. Costs of surveying recrults to the Ceorges Bank herring fishery {9

pages)

Chalmers, R.J., and W.R. Munro. Trends in Scottish salmon and grilse catches, 1952-71
(4 pages)

Swain, A. A report on the smelt tagging carried out in European countries, with
particular reference to recaptures made off Greenland in 1972 and comparable home-
water recaptures (14 pages)

Swain, A, Further report on the analysis of age, length and weight data collected
during the International Salmon Tagging Experiment, 1972 (8 pages)

Ruggles, C.P., J. Ritter and R. Harger. Some preliminary tables and graphs summarizing
North American smolt tagging experiments, prepared for the March 1974 Meeting of
ICES/ICNAF Joint Working Party of North Atlantic Salmon (10 pages)

Ruggles, C.P. Abundance of Atlantic salmon in New Brunswick rivers in 1973 (6 pages)

Lear, W.H., and E.J. Sandeman. Use of acale characters and a discriminant function for
identifying continental origin of Atlantic salmon (12 pages)

Lear, W.H,, and 0. Christemsen, Selectivity and relative efficiency of salmon drift
nets (9 pages)

Pippy, J.H.C. The value of parasites as biological tags in Atlantic salmon at West
Greenland (9 pages)

Christensen, 0., and W.H. Lear. Distribution and abundance of salmon at West Greenland
(23 pages)




Res.Doc.

No.

T4/44

74/45

74746

T4/47

74748

74749

74/50

74/51

74/52

74753

74/ 54
74155

74/56

74157

74/58

74/59

74/60

74761

74762

74763

74/64

74/65

Serial

No.

3230

3231

3232

3253

3255

3256

3259

3260

3261

3262

3263

3264

3269

3270

3271

3273

3274

3275

3278

3283

3284

3285
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Authors and Titles

Christensen, 0., and W.H. Lear. By-catches in salmon drift nets at West Creenland in
1972 (27 pages)

Jensen, J. Mgller. Report on recaptures from the International Salmon Tagging Experi-
ment at West Greenland, 1972; 4dnalysis of smolts tagged in home waters and recaptured
at West Greenland, 1972 (22 pages)

Smed, Jems. The temperature of the waters off Southwest Greenland during the Inter-
national Salmon Tagging Experiment in 1972 (15 pages)

Pippy, J.H.C., and Paul van Banning. Identification of Anisakis larva (1) as Anisakis
gimplex (Rud., 1809, det. Krabbe, 1878) (Nematoda: Ascaridata) (5 pages)

Bowering, W.R., and T.K. Pitt. An assessment of witch (Glyptocephalus cynogloseus)
for ICNAF Divisions 2J-3KL (6 pages) + Addendum I (1 page)

Mercer, M.C. Modified Leslie-DeLury assessments of the northern pilot whale
(Glotzcephala melaena) and annual production of the short-finned squid {(Illex
illecebrosus) based uponr their interaction at Newfoundland (14 pagea)

Paulmier, G. Preliminary observations on commercial squids (Loligo pealei LeSueur
and Illexr illecebrosus LeSueur) om Georges Bank, R/V Cryos crulse, September-
October 1973 (14 pages)

Sigaev, I.K. <Characteristic features of the hydrclogical conditions on the Nova Scotia
Shelf and Georges Bank, 1972 (6 pages)

Bryantsev, V.A. Watexr temperatures in the Nova Scotia Shelf and Georges Bank areas,
1960-68 (14 pages)

Kovalyov, S.M., and V.V. Sokhnov. Results of Soviet investigations on sand eel on
Newfoundiand Grand Bank and near West Greenland in 1971-73 (4 pages)

Chekhova, V.A. Groundfish trawl survey in the Newfoundland area in 1973 (6 pages)

Postolaky, A.I. Distribution of cod eggs in the south Labrador and north Newfoundland
areas in 1973 (4 pages)

Berthome, J.P, Comparative study of the stock distribution of yellowtail (Limanda
Ferruginea Storer 1839) on Nova Scotia and Georges Banks (9 pages)

Minet, J.P., G. Paulmier and J.C. Poulard. Distribution of larval herring on Georges
Bank and off southern Nova Scotia, September 1973 (18 pages)

Decamps, Ph., and D. Briand. Results of studies on herring of the Gulf of S5t.
Lawrence, and Banquereau and Georges Banks (12 pages)

Messieh, S.N. Probleme of ageing Atlantic herring (Clupea harengue L.) in the ICNAF
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